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Resumo

A cefaleia € uma queixa comum na prética clinica e que gera elevados impactos
socioeconémicos e pessoais, tornando-a uma prioridade global de saude publica. A
migranea é a cefaleia primaria mais frequente entre os pacientes que procuram
cuidado médico e a sétima causa mundial de incapacidade. Seu tratamento consiste
de uma abordagem multidisciplinar, com terapia medicamentosa e né&o
medicamentosa, incluindo nesta ultima, terapias alternativas e mudancas de habito
de vida, sendo a fisioterapia considerada uma das trés terapias mais utilizadas nesta
populacdo. Dentre as modalidades de intervencado fisioterapéutica realizadas no
tratamento da migranea esta o alongamento muscular, cuja agdo poderia promover
ganhos na mobilidade articular e reducdo da dor. Neste sentido, a técnica de
contrair-relaxar da facilitagcdo neuromuscular proprioceptiva (FNP) e o alongamento
estatico sao frequentemente utilizados como formas de promocédo do alongamento.
Com base nesse preceito, presumimos que o alongamento poderia promover um
maior ganho de mobilidade cervical e uma melhor ativacdo dos musculos cervicais,
aumentando a estabilidade e o controle motor dos musculos profundos dessa regido
e, consequentemente, melhorando o controle da dor em pacientes com migranea.
Diante do exposto, o objetivo deste estudo foi avaliar a eficacia da técnica de
contrair-relaxar da FNP em comparacdo ao alongamento estatico no tratamento de
mulheres com migranea. Foi realizado um ensaio clinico randomizado e cego,
comparando a técnica de contrair-relaxar da FNP (n=15) ao alongamento estatico
(n=15), em 30 mulheres com idade entre 18 e 40 anos (23+4 anos) e diagndstico de
migranea. Ambos 0s grupos realizaram as intervengdes 2 vezes por semana,
durante 15 minutos, totalizando 16 sessGes no periodo de 8 semanas. Um
examinador cego em relacdo a alocacdo avaliou os desfechos frequéncia,
intensidade e duracdo da cefaleia, consumo de medicacdo sintomatica,
incapacidade relacionada a migranea, incapacidade do pescoco, mobilidade
cervical, limiar de dor por pressao, efeitos adversos e percepcéo global de mudanca.
Os desfechos foram mensurados no baseline, apés o término do tratamento e apés
um més de follow-up. O nimero de dias com migranea reduziu em ambos 0s grupos
apos o tratamento (PNF: p=0,009; alongamento estatico: p=0,054) e ap6s um més
de follow-up (FNP: p>0,05; alongamento estatico: p=0,006). Também foi observada
uma reducdo da cefaleia com intensidade moderada e do consumo de medicacao
sintomatica e uma melhora na incapacidade relacionada a migranea (p<0,05). Em
relacdo a percepcdo global da mudanca, 67% do grupo PNF e 47% do grupo
alongamento estatico perceberam como importantes as diferencas apdés o
tratamento. Nao foram encontradas diferencas entre 0s grupos quanto aos
desfechos estudados (p>0,05). Desta forma, ndo € possivel afirmar que a técnica de
contrair-relaxar da FNP é mais eficaz do que o alongamento estatico no tratamento
de mulheres com migranea, para a dosimetria e o tamanho amostral utilizados no
presente estudo. Entretanto, ambas as técnicas foram capazes de promover a
reducdo do numero de dias com migranea, da intensidade da cefaleia, do consumo
de medicagcdo sintomatica, além de melhoras na incapacidade relacionada a
migranea e na percepcéo de mudanca apds o tratamento.

Palavras-chave: Transtornos de enxaqueca. Exercicios de alongamento muscular.
Ensaio clinico controlado randomizado.



Abstract

Headache is a common complaint in clinical practice and creates high socioeconomic
and personal impacts, making it a global public health priority. Migraine is the most
common primary headache among patients seeking medical care and the seventh
world cause of disability. Its treatment consists of a multidisciplinary approach, with
medication and non-drug therapy, including in the latter alternative therapies and
changes in life style. The physiotherapy is considered one of the three most used
therapies in this population, including muscle stretching exercises among the
modalities performed in migraineurs. The muscle stretching actions could promote
gains in joint mobility and reduce pain, resulting in better neuromuscular control. In
this sense, the contract-relax technique of proprioceptive neuromuscular facilitation
(PNF) and static stretch are often used to promote stretching. Based on this precept,
we hypothesized that stretching could improve the cervical mobility and could
promote a better activation of the cervical muscles, increasing the stability and the
motor control of the deep muscles of this region and, consequently, improving the
pain control in patients with migraine. In view of the above, the objective of this study
was to evaluate the efficacy of the PNF contract-relax technique compared to static
stretch for treating women with migraine. A randomized, blinded clinical trial
comparing the PNF contract-relax technique (n=15) with the static stretch (h=15) was
performed in 30 women with migraine aged between 18-40 years (234 years). Both
groups performed the interventions twice a week for 15 minutes, totaling 16 sessions
in 8 weeks. The outcomes frequency, intensity and duration of headache; anti-
migraine medication intake; migraine-related disability; neck disability; cervical
mobility; pressure pain threshold; adverse effects and global perception of change
were evaluated by a blind evaluator at baseline, after the end of treatment and after a
month of follow-up. The migraine frequency reduced in both groups after treatment
(PNF: p=0.009; static stretch: p=0.054) and after one month of follow-up (FNP:
p>0.05; static stretch: p=0.006). A reduction of moderate-intensity pain and
medication intake and an improvement in the perceived quality of life were also
observed (p<0.05). Regarding the global perception of change, 67% of the PNF
group and 47% of the static stretch group perceived important differences in the
outcomes. No differences were found between groups regarding the outcomes
studied (p>0.05). Thus, it is not possible to state that the contract-relax PNF
technique is more effective than static stretch in the treatment of women with
migraine, for the dosimetry and sample size used in the present study. However,
both techniques were able to reduce the number of days with migraine, the intensity
of headache, the anti-migraine medication intake, as well as improvements in the
migraine-related disability and the perception of change after treatment.

Keywords: Migraine disorders. Muscle Stretching Exercises. Randomized Controlled
Trial.
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1 Apresentagéo

Esta tese foi desenvolvida com o apoio do grupo de pesquisa
Neurofisioterapia clinica e experimental, vinculada a linha de pesquisa cefaleia. Os
estudos realizados nessa linha de pesquisa tém como foco: (i) entender como 0s
mecanismos centrais e periféricos atuam na origem da cefaleia, (i) identificar a
relacdo existente entre as alteracbes musculoesqueléticas e a presenca de cefaleia
e (i) verificar as repercussdes da conduta fisioterapéutica em pacientes com
cefaleia.

A presente tese enquadra-se na area de concentracdo de Neurociéncias do
Programa de Pd6s-Graduacdo em Neuropsiquiatria e Ciéncias do Comportamento da
Universidade Federal de Pernambuco. Tem como proposta avaliar a eficacia da
facilitacdo neuromuscular proprioceptiva em comparacdo ao alongamento estético
no tratamento de mulheres com migranea.

Sao contribuicdes cientificas relacionadas a esta tese:

1. A revisdo sisteméatica “Efficacy of proprioceptive neuromuscular facilitation
compared to other stretching modalities in range of motion gain in young healthy
adults: a systematic review”, aceita para publicacdo no jornal Physiotherapy Theory
and Practice (ISSN: 0959-3985; qualis B2 para Medicina Il, fator de impacto 1.169);

2. O artigo de revisao de literatura “O papel da fisioterapia no tratamento das
cefaleias: revisao de literatura”, publicado na Headache Medicine,7(2):33-42, 2016;

3. O artigo original “Efficacy of contract-relax technic compared to static
stretching in the prophylactic control of pain in women with migraine: a controlled
randomized trial”, submetido ao periédico Cephalalgia;

4. Trés subprojetos de iniciagdo cientifica atrelados ao piloto realizado no
projeto base: Efeitos do alongamento estatico associado a mobilizacdo cervical ativa
e da técnica de contrair e relaxar no limiar de dor por presséo e na qualidade de vida
de mulheres com migranea; Eficacia do alongamento estatico associado a
mobilizacdo cervical ativa e da técnica contrair e relaxar no ganho de mobilidade
cervical e na qualidade de vida de mulheres com migranea; Efeitos do alongamento
estatico associado a mobilizacéo cervical ativa e da técnica de contrair e relaxar no

alivio da dor e na qualidade de vida de mulheres com migranea.
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Ademais, a aluna participou como coautora do capitulo de livro Cefaleia:
Aspectos atuais do tratamento ndo farmacoldgico e abordagem fisioterapéutica
baseada em evidéncia. In: Associacdo Brasileira de Fisioterapia Neurofuncional.
PROFISIO: Ciclo 4. Porto Alegre: Artmed Panamericana, 2016, p. 85-132.

Atendendo as normas vigentes do Programa de Pds-graduacéo Strictu Sensu
em Neuropsiquiatria e Ciéncias do Comportamento da Universidade Federal de
Pernambuco para elaboracdo da tese, no presente exemplar, os resultados obtidos

foram apresentados no formato de artigo original.
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2 Introducao

A migranea é a cefaleia primaria mais frequente entre os pacientes que
procuram cuidado médico (LIPTON; BIGAL, 2005) e, de acordo com o Global
Burden of Disease Survey 2010 (VOS et al., 2012), é classificada como a terceira
doenca mais prevalente e a sétima causa de incapacidade (ICHD, 2013). Assim, a
migranea gera elevados impactos socioecondmicos e pessoais (ICHD, 2013;
SOKOLOVIC et al., 2013), devido aos altos custos dos servi¢cos de saude, perda de
dias de trabalho e queda da produtividade (SOKOLOVIC et al., 2013).

A patogénese da migranea ndo estd totalmente esclarecida, mas o
envolvimento de mecanismos centrais parece desempenhar um papel relevante
(BURSTEIN, 2001; SOHN; CHOI; JUN, 2012). Durante as crises de migranea, a
cefalalgia é desencadeada pela ativagdo dos nociceptores meningeos
(SILBERSTEIN, 2004; CURTER, 2010) e da cascata neuroinflamatoria
trigeminovascular (SHEVEL; SPIERINGS, 2004), promovendo a liberacdo de
substancias vasoativas algogénicas e a sensibilizacdo do sistema nervoso central
(SHEVEL; SPIERINGS, 2004).

Os nociceptores meningeos correspondem ao local de origem do sistema
trigeminovascular (SILBERSTEIN, 2004; CURTER, 2010), em cujo nucleo
convergem as aferéncias nociceptivas e inputs provenientes das raizes de C1-C3 e
dos musculos pericranianos (BOGDUK, 2004; BARTSCH; BURSTEIN et al., 2005).
A presenca prolongada desses inputs nociceptivos em pacientes com migranea
pode contribuir para o surgimento de alodinia (cefalica e extra cefalica) e restricdo da
mobilidade cervical (GROSSI et al. 2011).

Apesar de nédo estar totalmente estabelecida e elucidada a relagdo entre
incapacidade do pescoco e alteragbes nos musculos pericranianos com a
patogénese das cefaleias (WANDERLEY et al., 2015), estes aspectos sdao
frequentemente citados como fatores que podem interferir durante as crises
(FLORENCIO et al., 2014). Ademais, € frequente a queixa de intolerancia ao esfor¢o
fisico durante o momento da dor, caracterizando a cinesiofobia (MARTINS et al.,
2008). A presencga destes achados permitiu que a fisioterapia fosse incluida como

uma modalidade terapéutica para as cefaleias, tornando-a uma das trés terapias
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mais utilizadas, de acordo com o Atlas of headache disorders and resources in the
world (WHO, 2011).

Dentre as abordagens fisioterapéuticas realizadas nos pacientes com cefaleia
estdo os exercicios de alongamento muscular (TORELLI et al., 2004; GONCALVES
et. al., 2012; LIN; WANG, 2015). Neste contexto, a técnica de contrair-relaxar da
facilitacdo neuromuscular proprioceptiva (FNP) (SHARMAN; CRESSWELL; RIEK,
2006; HINDLE et al., 2012) e o alongamento estatico sao frequentemente utilizados
para o ganho de mobilidade articular (ROSARIO; MARQUES; MALUF, 2004; COSTA
et al., 2008).

A técnica de contrair-relaxar da FNP consiste em alongar o musculo alvo,
mantendo-o na posi¢cdo engquanto 0 paciente o contrai isometricamente e relaxa na
sequéncia, produzindo efeitos como manutencdo e ganho da mobilidade articular,
aumento da forca muscular e melhor controle motor (HINDLE et al., 2012). Apesar
disso, até o presente momento, ndo foram encontrados ensaios clinicos utilizando
essa técnica em mulheres com migranea. Por outro lado, alguns autores (TORELLI;
JENSEN; OLESEN, 2004; LIN; WANG, 2015; BEVILAQUA-GROSSI et al., 2016)
referem que o alongamento estatico pode promover beneficios em pacientes com
cefaleia. Além disso, apesar de muitos estudos compararem os efeitos dessas
modalidades de alongamentos, ainda ndo ha um consenso de qual deles é mais
eficaz no ganho de mobilidade (WANDERLEY et al., 2018).

Desta forma, os exercicios de alongamento muscular poderiam promover um
maior ganho de mobilidade cervical e uma melhor ativagdo dos musculos cervicais,
aumentando a estabilidade e o controle motor dos musculos profundos dessa regido
e, consequentemente, melhorando o controle da dor em pacientes com migranea.
Diante do exposto, o objetivo deste trabalho foi avaliar a eficacia da técnica de
contrair-relaxar da facilitacdo neuromuscular proprioceptiva em comparacdo ao
alongamento estatico no tratamento de mulheres com migranea, por meio de um
ensaio clinico randomizado e cego. Este estudo tem um carater inovador, pois é o
primeiro a utilizar a técnica de contrair-relaxar no tratamento de mulheres com

migranea.
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2.1 Revisao de literatura

» Classificacédo das cefaleias

De acordo com os critérios diagnodsticos estabelecidos pela International
Classification of Headache Disorders (ICHD), 3rd edition - beta version, as cefaleias
séo divididas em trés grupos: primarias, secundarias e um grupo composto pelas
neuropatias cranianas dolorosas, outras dores faciais e outras cefaleias. Sao
classificadas como cefaleias primarias aquelas que ocorrem com etiopatogenia
desconhecida, ndo havendo a participacdo de processos estruturais na etiologia da
dor (ICHD, 2013). Este grupo € composto pela migranea, cefaleia do tipo tensional,
cefaleias trigémino-autondmicas e outras cefaleias primarias (ICHD, 2013).

A migranea, por sua vez, apresenta uma grande variabilidade de subtipos,
conforme a classificagdo das cefaleias da Sociedade Internacional de Cefaleia,
descrita no Quadro 1:

Quadro 1. Migranea - Classificacdo das Cefaleias da Sociedade Internacional de
Cefaleia (ICHD-3 beta, 2013).

1.1 Migranea sem aura

1.2 Migranea com aura
1.2.1 Migranea com aura tipica
1.2.1.1 Aura tipica com cefaleia
1.2.1.2 Aura tipica sem cefaleia
1.2.2 Migranea com aura do tronco cerebral
1.2.3 Migranea hemiplégica
1.2.3.1 Migranea hemiplégica familiar
1.2.3.1.1 Migranea hemiplégica familiar tipo 1
1.2.3.1.2 Migranea hemiplégica familiar tipo 2
1.2.3.1.3 Migranea hemiplégica familiar tipo 3
1.2.3.1.4 Migranea hemiplégica familiar, outros loci
1.2.3.2 Migranea hemiplégica esporadica
1.2.4 Migrénea retiniana

1.3 Migranea crbnica

1.4 Complicacdes da migranea
1.4.1 Estado migranoso
1.4.2 Aura persistente sem infarto
1.4.3 Infarto migranoso
1.4.4 Crise epilética precipitada por migranea com aura

1.5 Provavel Migranea
1.5.1 Provavel Migranea sem aura
1.5.2 Provavel Migranea com aura
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1.6 Sindromes episodicas que podem estar associadas a migranea
1.6.1 Perturbagao gastrointestinal recorrente
1.6.1.1 Sindrome de vomitos ciclicos
1.6.1.2 Migranea abdominal
1.6.2 Vertigem paroxistica benigna
1.6.3 Torcicolo paroxistico benigno

As duas formas clinicas mais comuns sdo a migranea sem aura e a com aura,
cujo critério diagnoéstico esta descrito no Quadro 2. A aura € um conjunto de
sintomas neurologicos recorrentes, com minutos de duragdo, unilaterais e
reversiveis que se desenvolvem de forma gradual. Inclui sintomas visuais, sensitivos
ou outros atribuiveis ao sistema nervoso central, referidos pela voluntaria, que

podem preceder ou suceder a dor (ICHD, 2013).

Quadro 2. Critérios diagnésticos da migranea - Classificacdo das Cefaleias da
Sociedade Internacional de Cefaleia (ICHD-3 beta, 2013).

1.1. Migranea sem aura

A. Pelo menos cinco crises preenchendo os critérios de B a D;

B. Episédios de cefaleia com duracéo de 4 a 72 horas (ndo tratada ou tratada
sem sucesso);

C. A cefaleia tem pelo menos duas das quatro caracteristicas seguintes:

1. Localizacéo unilateral;

2. Carater pulsatil,

3. Dor moderada ou grave;

4. Agravamento por atividade de rotina ou seu evitamento (por exemplo,
caminhar ou subir escadas);

. Durante a cefaleia, pelo menos um dos seguintes sintomas:
. Nauseas, vomitos ou ambos;

. Ndo melhor explicada por outro diagnoéstico da ICHD-3 beta.

D
1
2. Fotofobia e fonofobia;
E
1.

2. Migranea com aura

A. Pelo menos cinco crises preenchendo os critérios de B a C;

B. Um ou mais dos seguintes sintomas de aura, totalmente reversiveis;
1. Visual;

2. Sensitivo;

3. Fala, linguagem ou ambas;

4. Motor;

5. Tronco cerebral;

6. Retiniano;

C. A cefaleia tem pelo menos duas das quatro caracteristicas seguintes:
1. Alastramento gradual de, pelo menos, um sintoma de aura em 5 ou mais
minutos, surgimento sucessivo de 2 ou mais sintomas ou ambos;
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2. Duracéo de 5 a 60 minutos de cada sintoma individual de aura;
3. Unilateralidade de pelo menos um sintoma de aura,;
4. A aura é acompanhada, ou seguida em 60 minutos, por cefaleia;

D. N&o melhor explicada por outro diagnéstico da ICHD-3 beta.

A migranea é considerada crbnica quando a cefaleia ocorre em 15 ou mais
dias por més, durante mais de trés meses, com as caracteristicas da cefaleia da
migranea, em pelo menos oito dias por més. Ademais, caso 0 paciente apresente
uma cefaleia preexistente que se tornou cronica e seja identificada uma associacao
com o abuso de medicacdo, sdo dados os dois diagnosticos: migranea crbnica e
cefaleia por abuso medicamentoso. Com relacdo a provavel migranea, trata-se de
episddios que se assemelham aos da migranea, mas ndo preenchem todos os
critérios diagndésticos de migranea nem de outros tipos de cefaleia (ICHD, 2013).

Em alguns casos de migranea pode haver ainda uma fase premonitoria, a
qual precede em horas ou dias o surgimento da cefaleia, e uma fase de resolucéo.
Os sintomas premonitorios e de resolucdo incluem: fadiga, dificuldade de
concentragdo, sensibilidade a luz ou ao som, visdo turva alteragbes do humor,
depressao, disturbios do sono, alteracdes do apetite, bocejos e outros sintomas
inespecificos (SILBERSTEIN; LIPTON; GOADSBY, 2002; ICHD, 2013).

» Patogénese da migranea

A migranea corresponde a um conjunto de sinais e sintomas clinicos, cujas
crises sdo caracterizadas pela presenca de cefaleia, nauseas, vomito, fotofobia e
fonofobia (LAURITZEN, 1994; LAURITZEN, 2001). Além disso, sugere-se que
pacientes com migranea apresentam susceptibilidade a fatores considerados
desencadeantes, como: privacao de sono, periodos de jejum prolongados e ingestao
de bebida alcodlica (SILBERSTEIN, 2004). A patogénese da migranea ainda néo
esta totalmente esclarecida, todavia pode estar relacionada a predisposicéo genética
(SILBERSTEIN, 2004) e, devido a grande variedade de sintomas, parece envolver o
cortex, areas subcorticais e areas do tronco encefalico.

Apesar da complexidade dos mecanismos etiopatogénicos, sabe-se que a
cefaleia sentida nas crises de migranea é percebida dentro dos dermatomos dos
nervos trigémeo e nervos cervicais superiores de C2 a C3 (BOGDUK, 2004,
BARTSCH; GOADSBY, 2005) e pode ter inicio pela ativacdo dos nociceptores
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meningeos, local onde se origina o sistema trigeminovascular (SILBERSTEIN, 2004;
CURTER, 2010). A via trigeminovascular transmite informac¢des nociceptivas das
meninges para o cérebro e sua origem esta nos neurbnios do ganglio trigeminal,
cujos axodnios alcangam a meninge, as artérias intracranianas (UDDMAN et al.,
1985) e o complexo trigeminoespinhal (LIU et al., 2004). Neste complexo
convergem o nucleo caudal do nervo trigémeo, as aferéncias nociceptivas e inputs
provenientes das raizes de C1-C3 e dos musculos pericranianos (ROBERTSON;
MORRIS, 2008).

Assim, a presenca de inputs nociceptivos em um sistema nervoso com
susceptibilidade genética pode causar um aumento na excitabilidade do neurdnio de
primeira ordem, situado no ganglio trigeminal, cuja permanéncia torna mais sensivel
0 neurbnio de segunda ordem, localizado no nudcleo caudal do trigemeo e corno
dorsal das raizes de C1-C3 (BOGDUK, 2004; BARTSCH; GOADSBY, 2005). Ocorre
a ativacdo da cascata neuroinflamatéria trigeminovascular, que libera substancias
vasoativas algogénicas e facilita a sensibilizacdo do sistema nervoso central
(SHEVEL; SPIERINGS, 2004). As projecdes do nucleo trigeminoespinhal transmitem
entdo o0s sinais nociceptivos para o tronco encefalico, hipotalamo, ganglios da base
e tdlamo (MALICK et al., 2000), local de sinapse com o neurdnio de terceira ordem.
Ao atingirem o talamo, os estimulos trigeminais direcionam-se ao cortex cerebral,
contribuindo para a dor (VINCENT, 1998).

Neste contexto, a migranea parece ter origem central, em areas do cérebro
capazes de gerar sinais e sintomas como prodromos, aura e alodinia
(SILBERSTEIN, 2004). Os prodromos, também conhecidos como sintomas
premonitérios, sdo achados clinicos que precedem a cefaleia e incluem fadiga,
depressao, tensdo muscular, rigidez no pescoco, sensibilidade a luz, sons e odores,
entre outros (ICHD, 2013). E provavel que os neurdnios hipotalamicos liberem
substancias vasoativas nos terminais meningeos, causando dilatacdo dos vasos
intracranianos e ativacdo da cascata neuroinflamatoria e dos nociceptores
meningeos, provocando a cefaleia. Outra explicagdo para a ativacdo da cefaleia a
partir dos prodromos seria o fato de que os neurdnios hipotalamicos e do tronco
encefalico convergem nos neurdnios trigeminovasculares talamicos, a partir dos

quais os inputs sédo conduzidos ao cortex (BURSTEIN et al., 2015).
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J4 a origem da aura pode estar relacionada ao fenbmeno da depresséo
alastrante, que € a propagacdo de ondas de despolarizacdo, seguida de
hiperpolarizacdo e zona de siléncio dos neurdnios corticais. A disseminacdo da
depressdo neural a partir do cortex produz alteracbes excitatorias e aumento do
fluxo sanguineo, seguido da inibicdo neuronal e diminuicdo do fluxo (LAURITZEN,
1994; LAURITZEN, 2001; LEAO, 1951; BURSTEIN et al., 2015). Assim, a
despolarizacdo da membrana torna as meninges permeaveis a entrada de células
inflamatorias, gerando constricdo e dilatacdo das artérias meningeas e o
extravasamento de células inflamatoérias, promovendo a sensibilizacdo dos
neurdnios trigeminovasculares periféricos (BURSTEIN et al., 2015).

Outra queixa frequente de pacientes com migranea € a alodinia
(FERNANDEZ-DE-LAS-PENAS; CUADRADO; PAREJA, 2006; GROSSI et al. 2011,
GONCALVES et. al., 2012), refere-se a reducdo no limiar de dor, resultando em
percepcao dolorosa ao receber estimulos ndo dolorosos, tateis ou térmicos, na pele
normal (FERNANDEZ-DE-LAS-PENAS; CUADRADO; PAREJA, 2006; GONCALVES
et. al., 2012; GONCALVES et al., 2015). Por esta raz&o, estudos (FERNANDEZ-DE-
LAS-PENAS; CUADRADO; PAREJA, 2006; GONCALVES et. al., 2012; FLORENCIO
et al., 2015; GONCALVES et al., 2015) avaliam este marcador clinico para
sensibilizagdo central em migranosos, a fim de direcionar a conduta fisioterapéutica
destes pacientes.

Além da alodinia, pacientes com migranea podem apresentar hiperalgesia,
que corresponde ao aumento da sensibilidade dos musculos pericranianos, com
limiares mais baixos de dor a pressdo nos musculos craniocervicais (GONCALVES
et. al., 2012), além de estar associada a queixa de diminui¢cdo da mobilidade cervical
(GROSSI et al. 2011; GONCALVES et. al.,, 2012; CARVALHO et al., 2014). A
limitagdo da mobilidade cervical (GROSSI et al. 2011; CARVALHO et al., 2014; TALI
et al., 2014) e a intolerancia ao esforgo fisico sdo consideradas agravantes da dor
durante as crises de migranea, sendo o esforco fisico evitado por muitos pacientes

no momento da dor, caracterizando a cinesiofobia (MARTINS et al., 2008).

» Papel da fisioterapia no tratamento da migranea
De acordo com um estudo (HAGEN et al., 2002) envolvendo 51.050 adultos

na Noruega, a coocorréncia de cefaleia é quatro vezes maior nos individuos com
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sintomas musculoesqueléticos do que naqueles sem. Assim, devido as queixas
musculares cervicais em pacientes migranosos (BOVIM; SAND, 1992; JENSEN et
al., 1993) e da sua relagéo com a cronificacdo da dor (CARVALHO et al., 2014), séo
necessarias estratégias de prevencao e tratamento para reduzir a frequéncia de
novas crises e a ingestdo excessiva de medicacdo sintomatica, tais como
analgésicos, triptanos (GAUL et al.,, 2015) ou anti-inflamatérios (CONSENSO DA
SOCIEDADE BRASILEIRA DE CEFALEIA, 2000).

Por esta razdo, pesquisas (FERNANDEZ-DE-LAS-PENAS; CUADRADO;
PAREJA, 2006; WANDERLEY et al., 2014) buscam evidenciar a eficacia de
diferentes modalidades da fisioterapia no tratamento das cefaleias, que representa
uma das trés terapias mais utilizadas nesta populagédo, de acordo com o Atlas of
headache disorders and resources in the world (WHO, 2011). Neste contexto,
centros europeus especializados no tratamento da cefaleia recomedam fortemente a
existéncia de uma equipe multidisciplinar, incluindo a presenca de neurologistas,
psicologos, fisioterapeutas, enfermeiros, psiquiatras e odontélogos (GAUL et al.,
2015). Além disso, o principal objetivo do tratamento fisioterapéutico nas cefaleias
primarias, como a migranea, deve ser a reducdo do numero de dias com cefaleia,
por meio da prevencédo de novos episodios da dor de cabeca (GAUL et al., 2015).

Dentre as diferentes intervencdes fisioterapéuticas no tratamento das
cefaleias, estao as terapias manuais (DEMIRTURK et al., 2002; HAAS et al., 2010a;
HAAS et al., 2010b; AJIMSHA, 2011; VOIGT et al., 2011; BERGGREEN et al., 2012;
YOUSSEF; SHANB, 2013), massagem (TORELLI et al., 2004; YOUSSEF; SHANB,
2013), técnicas de relaxamento (TORELLI et al., 2004; MONGINI et al., 2012),
exercicios de alongamento muscular (TORELLI et al., 2004; YLINEN et al., 2010;
GONCALVES et. al., 2012; LIN; WANG, 2015), entre outras. Todavia, 0 numero de
estudos com boa qualidade metolégica ainda € reduzido, dificultando a
recomendacdo do tratamento fisioterapéutico de pacientes com cefaleia
(WANDERLEY et al., 2014; GAUL et al., 2015).

» Exercicios de alongamento muscular: facilitacdo  neuromuscular
proprioceptiva (FNP) e alongamento estatico

Uma das técnicas da FNP mais utilizadas no ganho da mobilidade e

promocdo do alongamento é a de contrair-relaxar (SHARMAN; CRESSWELL; RIEK,
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2006; HINDLE et al., 2012). Na literatura € frequente o relato de que a FNP € mais
eficaz do que outras técnicas de alongamento na promoc¢ao de mobilidade articular,
cuja superioridade € atribuida a inibicdo autogénica e reciproca (SHARMAN;
CRESSWELL; RIEK, 2006). A técnica consiste em alongar o musculo alvo,
mantendo-o na posi¢éo final do arco de movimento, enquanto o participante realiza
uma contracdo isométrica (SHARMAN; CRESSWELL; RIEK, 2006; HINDLE et al.,
2012).

Sugere-se que a inibicdo autogénica promove uma reducdo na tensao
muscular, por meio da estimulacdo dos 6rgados tendinosos de Golgi (YUKTASIR;
KAYA, 2009). Este mecanismo diminuiria a resisténcia a elasticidade, contribuindo
para o ganho da mobilidade articular (YUKTASIR; KAYA, 2009). Ademais, acredita-
se gue a tensdo durante a contracao isométrica do musculo alvo alongado resultaria
em menor resisténcia as mudancas de comprimento no mesmo musculo
(YUKTASIR; KAYA, 2009). Por outro lado, a contracdo concéntrica do musculo
antagonista poderia contribuir para a inibicdo reciproca, causando uma reducdo na
resisténcia do musculo alvo (YUKTASIR; KAYA, 2009).

Ja o alongamento estatico € um exercicio constante, no qual a amplitude de
movimento articular € mantida em posicdo extrema por um intervalo de tempo
(ROSARIO; MARQUES; MALUF, 2004; CUNHA et al., 2008; DIAZ et al., 2008).
Como resultado, pode haver uma reducdo da dor e um aumento da mobilidade
articular (CUNHA et al., 2008; BODES-PARDO et al., 2013), os quais podem estar
relacionados ao melhor controle neuromuscular da regido cervical (BODES-PARDO
et al., 2013). Nesta direcdo, alguns autores (TORELLI; JENSEN; OLESEN, 2004;
LIN; WANG, 2015; BEVILAQUA-GROSSI et al., 2016) referem que o alongamento
estéatico pode promover beneficios em pacientes com cefaleia.

Apesar do exposto, ainda ndo ha um consenso de qual é a modalidade mais
eficaz na promocdo de mobilidade articular (WANDERLEY et al., 2018) e ndo ha
evidéncias suficientes na literatura que suportem essa explicagdo neurofisiolégica
sobre as influéncias da FNP na mobilidade articular (SHARMAN; CRESSWELL;
RIEK, 2006; WANDERLEY et al., 2018). Por outro lado, sugere-se que a contragao
antes do alongamento muscular, realizada na técnica de contrair-relaxar da FNP,
poderia promover uma maior mobilidade articular e melhor ativagdo muscular,

aumentando o controle motor (HINDLE et al., 2012) e influenciando na percepcéao e
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tolerancia ao alongamento e na modulacdo da dor (SHARMAN; CRESSWELL;
RIEK, 2006; MITCHELL et al., 2007).

3 Hipotese

A técnica de contrair-relaxar da facilitagcdo neuromuscular proprioceptiva é
mais eficaz do que o alongamento estatico no tratamento de mulheres com

migranea.
4 Objetivos
Os obijetivos do presente estudo sao descritos abaixo.

» Objetivo geral
Avaliar a eficacia da técnica de contrair-relaxar da facilitacdo neuromuscular
proprioceptiva em comparac¢ao ao alongamento estatico no tratamento de mulheres

com migranea.

» Objetivos especificos
1 Comparar a frequéncia, a intensidade e a duracdo da cefaleia.
2 Comparar o consumo de medica¢ao anti-migranea.
3. Comparar a incapacidade relacionada a migranea.
4 Comparar o nivel de incapacidade do pescoco.
5 Comparar a mobilidade cervical durante os movimentos de flexdo, extensao,
flex&o lateral direita e esquerda e rotacao direita e esquerda.
6. Comparar o limiar de dor por pressdo em musculos da regiao cervical.
7. Avaliar a presenca de efeitos adversos a intervencao.

8.  Avaliar a percepcao de mudanca global.
5 Materiais e métodos

Os materiais e métodos utilizados nesta tese estdo descritos nos itens a

sequir.
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5.1 Desenho do estudo

Trata-se de um ensaio clinico randomizado e cego, comparando duas
intervencdes em mulheres com migranea. O estudo seguiu as recomendacfes do
guideline  CONSORT e foi registrado no www.clinicaltrials.gov (numero de
identificacdo: NCT02549885).

5.2 Local do estudo

O estudo foi realizado no Laboratério de Aprendizagem e Controle Motor
(LACOM) do Departamento de Fisioterapia da Universidade Federal de

Pernambuco, localizado na Cidade Universitaria, em Recife, Pernambuco.

5.3 Periodo de coleta de dados

Os dados foram coletados no periodo de outubro de 2015 a julho de 2017.

5.4 Populacéo do estudo

Mulheres com diagnéstico clinico de migranea, realizado por um neurologista,
baseado nos critérios diagnésticos da ICHD 3, versdo beta - The International
Classification of Headache Disorders, 3rd edition (ICHD, 2013).

5.5Amostra

O tamanho da amostra foi obtido a partir de um estudo piloto com 10
participantes, com base na média e desvio padrdo do desfecho primario principal
frequéncia da cefaleia (niumero de dias com migranea por més) em cada grupo
(FNP: 2+0,81; Alongamento estatico: 4,5+3,27). Apés o calculo, realizado no
programa G*Power versao 3.1 (a 0,05 e poder de 80%), o tamanho amostral minimo
estabelecido foi de 12 voluntéarias alocadas em cada grupo.
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5.6 Critérios de elegibilidade

Os critérios de inclusdo e exclusao utilizados estdo descritos abaixo.

> Critérios de inclusao

o Sexo feminino.
o Idade entre 18 e 40 anos.
o Diagnéstico clinico de migranea, podendo estar associada a cefaleia do tipo

tensional (estabelecido pelo neurologista, baseado nos critérios diagnosticos da
ICHD 3, versao beta, 2013).
o Apresentar frequéncia de no minimo um e no maximo dez dias com migranea

por més.

» Critérios de excluséo
o Obesidade do tipo | (indice de massa corporea = 30-34,9), tipo Il (indice de
massa corpOrea entre 35-39,9) ou tipo Il (indice de massa corporea = 40), de acordo
com a Organizacdo Mundial de Saude (WHO, 2000).

o Gestacéo, lactacdo ou ambas.

o Presenca de doencas neuroldgicas, degenerativas ou traumas na regiao
cervical.

o Participantes que realizaram outras modalidades fisioterapéuticas na regiao

da cabeca ou cervical durante o periodo da pesquisa ou em menos de trés meses
antes do inicio da pesquisa.

o Participantes que faziam uso de medicacgéo profilatica para a migranea.

o Pacientes com disfuncéo grave (25-34) ou completa (234) no neck disability
index (COOK et al., 2006).

5.7 Procedimentos para captacdo e acompanhamento das participantes

Os critérios utilizados de captagdo e acompanhamento das participantes

estao descritos abaixo:
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As participantes foram recrutadas por meio de anuncios em cartazes fixados

em diferentes centros do campus da Universidade Federal de Pernambuco. As

voluntarias com interesse em participar do estudo entraram em contato com 0s

examinadores dos desfechos, por telefone ou e-mail indicado nos andncios, para

agendar a avaliacao inicial.

As participantes elegiveis que tiveram interesse em participar do estudo

assinaram o Termo de Consentimento Livre e Esclarecido. O fluxograma de

captacao das participantes encontra-se descrito na Figura 1.

| Avaliadas para elegibilidade

(n=56)

Registro das
pacientes

Ndo atenderam aos critérios de inclusdo
(n=15):
- Migrénea cronica (n=13)

—| - Provavel migranea (n=1)
- Realizando outras intervengdes (n=1)
N&o quiseram participar do estudo (n=7)
\ 4
Elegiveis (n=34) 5| Desistiram antes
‘1’ do inicio da
intervencao
Baseline e randomizacéo (n=4)

(n=30)

v

v

Alocacéo
das
pacientes

Alocadas para o grupo FNP
(n=15)

Receberam a intervencao
conforme alocadas (n=15)

Alocadas para o grupo
alongamento estatico (n=15)
Receberam a intervencéo conforme
alocadas (n=15)

Seguimento
das
pacientes

v

v

Apbs 16 sessdes (n=15)
Follow-up (n=15)

Ap0s 16 sessdes (n=15)
Follow-up (n=15)

Pacientes
analisadas

v

(n=15)

v

(n=15)

Figura 1. Fluxograma de captacdo das participantes e alocacdo nos grupos facilitacdo
neuromuscular proprioceptiva (FNP) e alongamento estético.
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5.7.2 Procedimentos de randomizacgéo e sigilo de alocacgéo

Apoés ser estabelecido o diagndstico de migranea, um colaborador externo,
cego em relacdo aos desfechos, realizou o procedimento de randomizacdo no site
www.randomization.com. As voluntarias foram alocadas nos grupos FNP ou
alongamento estético, por meio de tabela de randomizagéo gerada por computador.
O numero de alocacao do grupo foi mantido em sigilo em envelope opaco e lacrado,

aberto pela fisioterapeuta, responsavel pela execucao da intervencao.
5.8 Definicdo e operacionalizacao das variaveis
As variaveis de andlise utilizadas estdo descritas abaixo.

» Variaveis descritivas
o Idade: varidvel quantitativa discreta, expressa em anos completos, referente
ao tempo transcorrido entre a data de nascimento e a data da primeira entrevista,
referida pela voluntéria.
o Peso: variavel quantitativa continua, expressa em quilogramas (kg).
o Altura: variavel quantitativa continua, expressa em metros (m), referente a
dimensao vertical do corpo da voluntéria.
o indice de Massa Corporal (IMC): variavel quantitativa continua, expressa em
quilogramas por metro quadrado (kg/m?), referente ao indice obtido pela divisdo da
massa em quilogramas (kg) pela altura em metros ao quadrado (m?) da voluntaria.
De acordo com a Organizacdo Mundial de Saude, o IMC é classificado em: baixo
peso (<18,5 kg/m?), peso normal (18,5-24,99 kg/m?), sobrepeso (25-29,99 kg/m?);
obeso | (30-34,99 kg/m?); obeso Il (35-39,99 kg/m?); obeso Ill (240 kg/m?) (WHO,
2000).
o Idade de inicio da cefaleia: variavel quantitativa discreta, expressa em anos
completos, referente a data da primeira crise de cefaleia referida pela voluntaria.
o Aura: variavel gqualitativa nominal, referente a presenca de sinais e sintomas
neurolégicos recorrentes, com minutos de duracao, unilaterais e reversiveis que se

desenvolvem de forma gradual. A aura inclui sintomas visuais, sensitivos ou outros
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atribuiveis ao sistema nervoso central, referidos pela voluntaria, que normalmente
ocorrem antes da cefaleia, mas podem ter inicio ap6s a dor ter comecado ou

prosseguir para a fase de cefaleia (ICHD, 2013).

» Variaveis dependentes
o Frequéncia da cefaleia: variavel quantitativa discreta, expressa em numero de
dias com migranea por més e mensurada por meio do registro da paciente no diario
de cefaleia, que é um auto registro capaz de caracterizar a dor (WINK; CARTANA,
2007).
o Intensidade da cefaleia: varidvel quantitativa discreta, expressa em numero de
dias com cefaleia de intensidade leve, moderada ou incapacitante (WINK;
CARTANA, 2007) por més. A variavel foi mensurada por meio do registro da
paciente no diario de cefaleia.
o Duracdo da dor: variavel quantitativa continua, expressa em namero de horas
com dor por més, mensurada por meio do registro da paciente no diario de cefaleia.
o Consumo de medicacdo sintomatica da dor: variavel quantitativa discreta,
expressa pelo nimero de vezes que a paciente fez uso de medicacéo sintomatica no
més e mensurada por meio do registro da paciente no diario de cefaleia
o Incapacidade relacionada a migranea: variavel quantitativa discreta,
mensurada por meio do Migraine Disability Assessment, questionario que avalia a
incapacidade de pacientes com migranea (Cronbach a=0,83; coeficiente de
correlacdo de Spearman=0,84), no ambito laboral e extra laboral (STEWART et al.,
1999). A ferramenta foi traduzida para o portugués e € util na identificacdo de casos
graves de enxagueca. O resultado do instrumento é obtido pela soma dos nlimeros
de dias durante os ultimos trés meses em que a participante deixou de realizar
fungdes laborais e extra laborais. Os resultados podem ser classificados em grau | (O
a 5): incapacidade minima; grau Il (6 a 10): incapacidade leve; grau Ill (11 a 20):
incapacidade moderada; e grau IV (mais que 21): incapacidade grave (FRAGOSO et
al., 2002).
o Nivel de incapacidade do pescocgo: variavel quantitativa discreta, mensurada
por meio do neck disability index, questionario adaptado e validado para a populacao

brasileira (Cronbach a=0,74; coeficiente de correlagdo de Spearman=0,92), o qual
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fornece informacdes sobre como a dor cervical afeta a capacidade de desempenhar
atividades da vida diaria. O instrumento consta de 10 secfes, pontuadas de 0 a 5
cada, classificando os resultados em: sem disfuncéo (0-4); disfuncdo minima (5-14);
disfuncdo moderada (15-24); disfuncdo grave (25-34) e disfungdo completa (=34)
(COOK et al., 2006).

o Mobilidade cervical: variavel quantitativa continua, expressa em graus de
amplitude de cada movimento da regido cervical: flexdo, extensao, flexdo lateral
direita e esquerda e rotacéo direita e esquerda. A mensuracdo de cada movimento
cervical foi feita utilizando o gonidmetro cervical, que apresenta confiabilidade
intraexaminadores de 0,7-0,9 e confiabilidade interexaminadores de 0,8-0,87
(CAPUANO-PUCCI et al., 1991; PEOLSSON et al., 2000).

o Limiar de dor por pressdo em musculos da regido cervical: variavel
guantitativa continua, mensurada em Kgf/cm2 por meio de um algbmetro de presséo
em musculos da regido cervical (FERNANDEZ-DE-LAS-PENAS et al., 2008;
GROSSI et al., 2011), que apresenta coeficiente de correlacdo intraclasse de 0,74—
0,98 (GROSSI et al., 2011).

o Presenca de dor ou desconforto como efeito adverso da intervencgéo: variavel
qualitativa nominal, referente a relatos da paciente sobre a presenca de dor apos a
realizacdo da intervencao ou entre as sessoes.

o Presenca de vertigem como efeito adverso da intervencdo: variavel qualitativa
nominal, referente a relatos da paciente sobre a presenca de vertigem apés a
realizacdo da intervencao ou entre as sessoes.

o Presenca de nausea como efeito adverso da intervencgédo: variavel qualitativa
nominal, referente a relatos da paciente sobre a presenca de nausea apos a
realizacdo da intervengcao ou entre as sessoes.

o Presenca de hipotensdo como efeito adverso da intervencdo: variavel
qualitativa nominal, referente a relatos da paciente sobre a presenca de hipotenséo
apos a realizacao da intervencdo ou entre as sessoes.

o Percepcdo de mudanca global: variavel qualitativa ordinal, mensurada por
meio da escala patient global impression of change, na qual as pacientes classificam
a percepcdo de melhora da dor apdés a realizacdo de uma intervengcdo. O

instrumento foi traduzido para o portugués e é composto por sete itens: 1. sem
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alteracbes (ou a condicdo piorou); 2. quase na mesma, sem qualquer alteracao
visivel; 3. ligeiramente melhor, mas sem mudancgas consideraveis; 4. com algumas
melhorias, mas a mudanca nao representou qualquer diferenca real;, 5.
moderadamente melhor, com mudanca ligeira, mas significativa; 6. melhor e com
melhorias que fizeram uma diferenga real e til; 7. muito melhor e com uma melhoria
consideravel que fez toda a diferenca (DOMINGUES; CRUZ, 2011). Pontuagbes =5

indicam mudancas significativas.

» Variaveis independentes
o Técnica contrair-relaxar da FNP: modalidade de intervencao fisioterapéutica
utilizada no presente estudo.
o Alongamento estatico: modalidade de intervencao fisioterapéutica utilizada no

presente estudo.

5.9 Definigcdo dos desfechos e instrumentos de avaliagao

Os desfechos utilizados estao descritos abaixo.

» Desfechos primarios

o Frequéncia da cefaleia (diario de cefaleia).

o Intensidade da cefaleia (diario de cefaleia).

o Duracdo da cefaleia (diario de cefaleia).

o Incapacidade relacionada a migranea (Migraine Disability Assessment).
o Percepcédo de mudanca global (patient global impression of change).

> Desfechos secundarios

o Consumo de medicacéo sintomatica da dor (diario de cefaleia).

o Nivel de incapacidade do pescoco (neck disability index).

o Mobilidade cervical: flexado, extensao, flexdo lateral e rotagcdo (gonidmetro
cervical).

e Limiar de dor por pressdo em musculos: esternocleidomastoideo; escaleno
anterior; elevador da escapula; trapézio e regido suboccipital (algbmetro de

pressao).
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o Efeitos adversos da intervencéo (relato da paciente e diario de cefaleia).

5.9.1 Avaliacédo dos desfechos

Os desfechos foram avaliados por examinadores cegos quanto ao grupo de
alocacdo e previamente treinados para a avaliagdo (12 horas de treinamento),
conforme representado na Figura 2 e descrito abaixo:

o O diario de cefaleia foi entregue mensalmente as voluntarias durante o0s
qguatro meses do estudo para registro da frequéncia, intensidade e duracdo da
cefaleia e consumo de medicacdo sintoméatica. Um més antes do inicio do
tratamento as voluntérias receberam o primeiro diério.

o No primeiro dia de tratamento, antes de iniciar a sessdo, as voluntarias
entregaram o diario preenchido com o registro das crises. Na sequéncia, foram
avaliados os desfechos: incapacidade relacionada a migranea, mobilidade cervical e
limiar de dor por pressdo em musculos da regido cervical. Todos os desfechos,
incluindo o nivel de incapacidade do pescoco, a presenca de efeitos adversos da
intervencdo e a percepcdo de mudanga global, foram reavaliados imediatamente
apos o término das 16 sessdes de tratamento.

o As medidas foram repetidas apés um més de follow-up.
Baseline Primeiro 8 semanas 12
dia 16 sessdes semanas
.I| |
= | |
Entrega do Awvahiaciol Awvaliagio 2 Avaliagio 3
1? didrio de Inicio do Término do Apods 1 més de
cefaleia tratamento tratamento follow-up

Figura 2: Protocolo de avaliagédo dos desfechos e follow-up
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5.9.2 Procedimentos e técnicas de coleta de dados

Para avaliacdo dos movimentos cervicais a participante permaneceu sentada
confortavelmente na cadeira, com ambos 0s pés apoiados no solo, quadris e joelhos
posicionados em 90° de flexdo e a coluna ereta. Os movimentos foram avaliados
utilizando o gonidometro cervical fabricado pela Performance Attainment Associates
(CAPUANO-PUCCI et al., 1991; PEOLSSON et al., 2000).

Com o gonidbmetro colocado em posicdo neutra no topo da cabeca da
participante, foi solicitado que movesse a cabeca ativamente até o limite possivel,
seguindo a seguinte ordem: para frente (flexdo), para tras (extenséo), flexao lateral
direita, flexao lateral esquerda, rotacao direita e rotacdo esquerda (Figura 3). Duas
medidas foram registradas para cada tipo de movimento e a média obtida foi

utilizada para analise.

Figura 3: Avaliacdo dos movimentos cervicais com goniémetro cervical. (A) Flexao
cervical; (B) Extenséo cervical; (C) Flexao lateral direita; (D) Flexao lateral esquerda,;
(E) Rotacéo cervical para direita; (F) Rotac&o cervical para esquerda. Fonte: acervo
da pesquisa

O limiar de dor por pressao foi avaliado por meio de um algbmetro digital
computadorizado da Medoc Pathway System (AlgoMed FPIX50). O dispositivo tem
um disco de borracha de 1cm? adaptado em sua extermidade para evitar danos ao
paciente. O algbmetro foi manuseado com a mao direita e posicionado
perpendicularmente ao musculo avaliado, aplicando uma pressao com frequéncia
constante de 1.0 Kgflcm?s. A mdo esquerda do examinador foi utilizada para

estabilizar a regido avaliada.
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Para a mensuracao a participante permaneceu sentada confortavelmente na
cadeira, com ambos 0s pés apoiados no solo, quadris e joelhos posicionados em
90° de flexdo e a coluna ereta. O algdometro foi posicionado perpendicularmente ao
musculo. As participantes foram orientadas a acionar o botdo interruptor do registro
no momento em que sentissem o primeiro desconforto, pois o objetivo da avaliacéo
foi mensurar o limiar de disparo da dor e néo a tolerancia dolorosa.

Inicialmente foi feito um teste na regido tenar da mao direita da participante,
com o0 objetivo de ensinar a diferenca entre limiar de dor e tolerdncia a dor. Na
sequéncia, duas mensuracfes foram realizadas bilateralmente nos muasculos abaixo
descritos (FLORENCIO et al., 2015), com 5 segundos de intervalo entre elas, e a
média obtida foi utilizada para analise (Figura 4):

1. Esternocleidomastoideo: porcao superior, nas fibras abaixo do processo
mastoide;

2. Escaleno anterior: porcdo média entre o processo transverso da vértebra
cervical e a primeira costela;

3. Elevador da escapula: ponto médio entre a porcdao proximal do
esternocleidomastéideo e a insercao das fibras superiores do trapézio;

4. Trapézio: ponto médio das fibras superiores, entre o processo espinhoso da
vértebra C7 e o acrémio;

5. Regido suboccipital: regido abaixo do osso occipital, lateralmente a insercao

das fibras superiores do musculo trapézio.

Figura 4: Avaliacdo do limiar de dor por pressdo com algbmetro digital
computadorizado. (A) Posicao da participante e do aparelho de algometria; (B — D)
Identificacdo dos musculos esternocleidomastoideo direito e esquerdo, escaleno
anterior direito e esquerdo, elevador da escapula direito e esquerdo, trapézio direito
e esquerdo e suboccipitais. Fonte: acervo da pesquisa.
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5.10 Protocolo de intervencéo

Os protocolos de intervencdo foram realizados por uma fisioterapeuta, cega
em relacdo a avaliacdo dos desfechos. Devido a natureza das intervencdes, nao foi
possivel realizar o mascaramento do terapeuta e das participantes.

Ambos os grupos realizaram as intervengdes duas vezes por semana, com
duracdo de aproximadamente 15 minutos e intervalos de um a quatro dias entre as

sessoOes, totalizando 16 sessoées, realizadas no periodo de oito semanas.

» Grupo FNP — técnica de contrair-relaxar

Com a participante sentada confortavelmente na cadeira, os pés apoiados no
solo, os quadris e joelhos posicionados em 90°de flexdo e a coluna ereta, foi
realizada a técnica de contrair-relaxar no padrdo de pescoco em extensdo para
direita (Figura 5). O terapeuta levou passivamente 0 queixo da participante para o
lado esquerdo e a cabeca para baixo, em dire¢do ao terco médio da clavicula, até o
limite da amplitude de movimento sem dor. Uma méo do terapeuta encontrava-se
em cima do queixo da participante, na porcao lateral, e a outra méo no topo da
cabeca (ADLER; BECKERS; BUCK, 2008). Utilizando o contato original, o
examinador aplicou uma resisténcia por 6 segundos ao movimento de extensao,
rotagcéo e flexao lateral para a direita. Na sequéncia, foi solicitado que a participante
relaxasse por 6 segundos e o terapeuta retornava a articulacdo para posicao inicial,
até o novo limite de amplitude de movimento (ADLER; BECKERS; BUCK, 2008).
Foram realizadas trés séries de trés repeticées, com intervalo de 30 segundos entre
as séries.

Posteriormente, a mao que fazia o contato no queixo da paciente foi
posicionada na espinha da escépula para resistir ao movimento de pdstero-elevacao
da escapula (Figura 5), mantendo a contracdo por 6 segundos. Em seguida, a
participante relaxava por 6 segundos e o terapeuta retornava a articulagdo para
posi¢ao inicial, até o novo limite de amplitude de movimento (ADLER; BECKERS;
BUCK, 2008). Foram realizadas trés séries de trés repeticdes, com intervalo de 30
segundos entre as séries.

Por fim, foram trabalhados os padrdes de pescoco em extensdo para a

esquerda e da escépula em poéstero-elevacdo, adaptando a posi¢ao do terapeuta, 0s
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contatos manuais e a resisténcia para o lado oposto, seguindo 0 mesmo protocolo

(Figura 5). Entre os padrdes foi dado um intervalo de 30 segundos.

Figur
a 5: Mostra a aplicacdo da técnica de contrair-relaxar da facilitacdo neuromuscular
proprioceptiva. (A) Posicao inicial do padréo de pescogo em extensdo para direita;
(B) Posicéo final do padrdo de pescoco em extenséo para direita; (C) Posicao inicial
da postero-elevacdo da escapula; (D) Posicdo inicial do padrdo de pescoco em
extensdo para esquerda; (E) Posicéo final do padréo de pescoco em extensdo para
esquerda; (F) Posicao inicial da poOstero-elevacdo da escéapula. Fonte: acervo da
pesquisa.

» Grupo alongamento estatico

Os alongamentos foram realizados com a participante sentada
confortavelmente na cadeira, com ambos os pés apoiados no solo, quadris e joelhos
posicionados em 90° de flexdo e a coluna ereta. O alongamento foi mantido pelo
terapeuta por 30 segundos em cada uma das posicoes: flexdo, rotacdo direita e
esquerda e flexao lateral direita e esquerda, nesta ordem (Figura 6).

O procedimento foi realizado trés vezes em cada posi¢cao, com intervalo de 30
segundos entre elas. Entre as diferentes posicdes de alongamento o intervalo foi de

30 segundos.
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Figura 6: Mostra a aplicacdo do alongamento estatico. (A) Alongamento em flexao
cervical; (B) Alongamento em rotagdo cervical para direita; (C) Alongamento em
rotacdo cervical para esquerda; (D) Alongamento em flexdo lateral direita; (E)
Alongamento em flexao lateral esquerda. Fonte: acervo da pesquisa.

5.11 Processamento e analise dos dados

A digitacdo do banco de dados foi realizada no programa Microsoft Excel,
versdao 2007 e exportado para o programa SPSS, versdo 20.0. O teste de
Kolmogorov Smirnov foi utilizado para as variaveis continuas, cuja distribuicao foi
normal. Foi utilizado o teste t-Student de amostras independentes e o teste t-Student
de amostras em pares, para a comparacdo das caracteristicas intergrupos e
intragrupos (pré e pos-tratamento), respectivamente. A andlise das variaveis
discretas foi feita com o teste Mann Whitney e o teste Wilcoxon, para a comparacéo
das caracteristicas intergrupos e intragrupos (pré e pOs-tratamento),
respectivamente. Foi adotado o nivel de significancia de 5%.

A magnitude da diferenca entre os grupos foi expressa em diferenca de média
(DM) apds o tratamento e apdés um més de follow-up, com o respectivo intervalo de
confianga (IC) de 95%. Foi considerada como taxa de melhora importante uma
reducdo = 50% no numero de dias com migranea em relacdo aos valores do
baseline, conforme as orientacdes do Guideline para ensaios clinicos com migranea
(TFELT-HANSEN et al., 2000).
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5.12 Aspectos Eticos

A pesquisa foi aprovada pelo Comité de Etica em Pesquisa com seres
humanos do Centro de Ciéncias da Saude da Universidade Federal de Pernambuco
(NUmero do parecer: 814.944), de acordo com a Resolucdo 466/12 da Comissao
Nacional de Etica em pesquisa do Ministério da Satde.

6. Resultados

Os resultados desta tese estdo apresentados em um artigo original, uma
revisdo de literatura e uma revisdo sistematica. Os titulos dos trabalhos sé&o
descritos abaixo e os artigos completos encontram-se no Apéndice B e nos Anexos

B e C. Sao eles:

o Artigo 1 “Efficacy of contract-relax technic compared to static stretch in the
treatment of migraine in women: a randomized trial”, submetido ao periédico
Cephalalgia (APENDICE B).

o Artigo 2: “O papel da fisioterapia no tratamento das cefaleias: revisédo de
literatura”, publicado na Headache Medicine,7(2):33-42, 2016 (ANEXO C).

o Artigo 3: “Efficacy of proprioceptive neuromuscular facilitation compared to
other stretching modalities in range of motion gain in young healthy adults: a
systematic review”, aceita para publicacdo no periddico Physiotherapy Theory and
Practice (ANEXO D).

7 Consideracoes finais

N&o é possivel afirmar que a técnica de contrair-relaxar da FNP é mais eficaz
do que o alongamento estatico no tratamento de mulheres com migranea, para a
dosimetria e o tamanho amostral utilizados no presente estudo. Entretanto, ambas
as técnicas foram capazes de promover a reducdo do numero de dias com
migranea, da intensidade da dor, do consumo de medicacdo, além de melhoras na
incapacidade relacionada a migranea e na percep¢cdo de mudanca apls o

tratamento.
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Sao limitagcbes do presente estudo a auséncia de um grupo controle, sem
nenhum tipo de intervencdo, e de cegamento do terapeuta e das voluntarias. Além
disso, € possivel que a frequéncia semanal, 0 nimero de sessdes e a utilizacao de
uma unica modalidade de alongamento em cada grupo sejam insuficientes para
observar mudancas nos desfechos avaliados, sendo necesséarios novos estudos
atendendo a estas adequacoes.

Por fim, € necessario ponderar que a tomada de decisdo clinica e a
recomendacdo sobre uma determinada terapia voltada para pacientes migranosos
devem levar em conta ndo somente a reducdo do nimero de dias com migranea,

mas também a percepc¢ao do paciente de melhora.
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APENDICE A - Termo de Consentimento Livre e Esclarecido

Termo de Consentimento Livre e Esclarecido
(de acordo com a Resolucdo 466/12 - CNS)

Titulo do Projeto: Eficacia das terapias manuais no alivio da dor em mulheres com
migranea: ensaio clinico randomizado e cego. Pesquisadora responsavel pelo
projeto: Débora Wanderley Bezerra e Silva. Endereco profissional da
pesquisadora e do local de pesquisa: Av. Prof. Moraes Rego, 1235 — Cidade
Universitaria, Recife, PE, CEP 50670-901, tel.: 21268491, (81) 96370907, email:
deborawanderley@ymail.com. Comité de FEtica em Pesquisa: Avenida da
Engenharia, s/n - 1° andar, sala 4. CEP: 50740-600, Cidade Universitaria, Recife -
PE, Brasil. Tel.: 2126-8588, endereco eletronico: cepccs@ufpe.br.

Convidamos a Sra. a participar como voluntaria da pesquisa: “Eficacia das
terapias manuais no alivio da dor em mulheres com migranea: ensaio clinico
randomizado e cego,” que estad sob a responsabilidade da pesquisadora Débora
Wanderley Bezerra e Silva e esta sob a orientacdo de Daniella Aradjo de Oliveira
(Endereco: Av. Prof. Moraes Rego, 1235 — Cidade Universitaria, Recife, PE, CEP
50670-901, tel.: 21268491, (81) 99929915, email: sabino_daniella@ig.com.br.

Este Termo de Consentimento pode conter informacdes que a senhora néo
entenda. Caso haja alguma dulvida, pergunte a pessoa que esta lhe entrevistando
para que a senhora esteja bem esclarecida sobre sua participacdo na pesquisa.
Apés ser esclarecida sobre as informacgfes a seguir, caso aceite em fazer parte do
estudo, rubrique as folhas e assine ao final deste documento, que esta em duas
vias. Uma delas é sua e a outra é do pesquisador responsavel. Em caso de recusa a
Sra. ndo sera penalizada de forma alguma. Também garantimos que a Senhora tem
o direito de retirar o consentimento da sua participacdo em qualquer fase da
pesquisa, sem qualquer penalidade.

A participante convidada tem plena liberdade para aceitar participar ou se
recusar a participar da mesma. Se decidir participar, € importante que vocé leia as
informacBes sobre a pesquisa. E preciso entender os riscos e beneficios da sua
participacdo, fornecendo também seu consentimento livre e esclarecido por escrito.
Sua participacdo é voluntaria, ou seja, vocé ndo sera remunerada nem pagara por
gualquer tratamento que venha realizar. Se houver necessidade, as despesas para a
sua participacao serédo assumidas pelos pesquisadores (ressarcimento de transporte
e alimentagdo). Fica também garantida indenizagdo em casos de danos,
comprovadamente decorrentes da participagcdo na pesquisa, conforme decisao
judicial ou extra-judicial.

Objetivo da pesquisa: avaliar a eficacia da utilizacdo de diferentes tipos de
terapias manuais, isto é, manipulacbes e movimentos realizados pela méao do
terapeuta na cabeca, na regido cervical e toracica e nos membros superiores
(bragos e méos), para promogéo do alivio da dor em mulheres com enxaqueca.

Justificativa do trabalho: Varias medicacdes sao utilizadas para tratar os
diferentes tipos de cefaleia, dentre eles a enxaqueca. No entanto, devido aos efeitos
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colaterais das medicacdes, alguns pacientes ndo toleram o uso. Por outro lado, a
realizacdo das terapias manuais, como é o caso da massagem, manipulagdes, treino
muscular com resisténcia manual e técnicas de alongamento muscular, na cabeca,
na regiao cervical e nos membros superiores, podem ser utilizadas como tratamento
alternativo e nao invasivo da enxaqueca, representando um baixo risco de efeitos
colaterais.

Procedimentos da Pesquisa: Se concordar em participar desse estudo vocé
respondera algumas perguntas antes, durante e apos o periodo de tratamento,
referentes a sua dor de cabeca e eventuais dores no pescoco, seu estado geral de
saude, seu nivel de atividade fisica e sua percepcédo de qualidade de vida. Além
disso, vocé deverd preencher um diario sobre o comportamento desta dor no
periodo em que estiver fazendo parte da pesquisa. Vocé também recebera terapias
manuais duas vezes por semana, durante 40 a 60 minutos cada sessao, respeitando
o intervalo de no minimo um e no maximo trés dias entre as sessdes. No total, seréo
realizadas entre 16 a 20 sessoOes, durante 8 a 10 semanas.

Risco, desconforto, inconveniéncia e incomodos — O estudo oferece
pouco risco a sua saude, uma vez que as terapias manuais que serdo empregadas
ja estdo bem estabelecidas e serdo realizadas sob a supervisdo de pesquisadores
experientes. E possivel que durante ou apés a intervencdo vocé sinta algum
desconforto muscular, decorrente da terapia manual, mas estas sensagoes tendem
a desaparecer com a progressao do tratamento. Caso persistam, vocé sera avaliada
e tratada pela fisioterapeuta responsavel pela pesquisa.

Beneficios diretos ao pesquisado e devolugcdo dos resultados — Esta
pesquisa busca evidenciar se terapias manuais aliviam a dor de cabeca. Assim,
vocé se beneficiara recebendo uma forma néo invasiva de aliviar a dor de cabeca.
Além disso, sua participacdo contribuir & para o estabelecimento de uma nova forma
de tratamento das dores de cabeca, havendo a possibilidade de reducdo na
intensidade, frequéncia e duracdo das crises de enxaqueca; além de mudancas na
percepc¢ao da qualidade de vida.

Relevancia da pesquisa - Este estudo pretende verificar se diferentes tipos
de terapias manuais promovem o alivio da dor em mulheres com enxaqueca,
abrindo um novo caminho em relagdo ao tratamento ndo invasivo dos pacientes com
dor de cabeca.

Carater confidencial dos registros e uso dos dados — As informacdes
desta pesquisa serdo confidenciais e serdo divulgadas apenas em eventos ou
publicacdes cientificas, ndo havendo identificacdo das voluntarias, a ndo ser entre
0s responsaveis pelo estudo, sendo assegurado o sigilo sobre a sua participagéo.
Os dados coletados nesta pesquisa serdo mantidos em absoluto sigilo e
armazenados em pastas de arquivos e computador, sob a responsabilidade da
pesquisadora responsavel, no endereco informado no inicio deste termo, pelo
periodo minimo de 5 anos. Algumas informagfes sobre as participantes desta
pesquisa também podem vir a ser solicitadas pelo Comité de Etica em Pesquisa,
gue aprovou este projeto. Mas este Comité, por norma, deve manter sigilo sobre os
dados.
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Eu,

RG ,Idade , declaro que fui devidamente
informado e esclarecido sobre a pesquisa, 0os procedimentos nela envolvidos, assim
como 0s possiveis riscos e beneficios decorrentes de minha participagdo. Foi-me
garantido que posso retirar meu consentimento a qualquer momento, sem que isto
leve a qualquer punicdo. Estou ciente que os resultados deste estudo poderdo ser
aproveitados para fins de ensino e pesquisa, desde que minha identidade ndo seja
revelada. Enfim, tendo sido orientado quanto ao objetivo do estudo, manifesto meu
livre consentimento em participar, estando totalmente ciente de que ndo ha nenhum
valor econdmico, a receber ou a pagar, por minha participacao.

Local e Data

Voluntaria Testemunha 1

Pesquisador Testemunha 2
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ABSTRACT

Objectives: To determine if the PNF contract-relax technique is more effective than static
stretch for treating migraine. To evaluate the efficacy of the proprioceptive neuromuscular
facilitation (PNF) contract-relax technique compared to static stretch for treating women with
migraine. Methods: This is a randomized, blinded clinical trial. Thirty migraineurs women
(23+4 years) were allocated into the PNF group (n=15) and the static stretch group (n=15).
The interventions were carries out twice a week for 15 minutes, totaling 16 sessions in 8
weeks. The outcomes frequency, intensity and duration of pain; medication intake; perceived
quality of life; neck disability; cervical mobility; pressure pain threshold; adverse effects and
global perception of change were evaluated by a blind evaluator at baseline, after the end of
treatment and after a month of follow-up. Results: The migraine frequency reduced in both
groups after treatment (PNF: p=0.009; static stretch: p=0.054) and after one month of follow-
up (FNP: p>0.05; static stretch: p=0.006). A reduction of moderate-intensity pain and
medication intake and an improvement in the perceived quality of life were also observed
(p<0.05). Regarding the global perception of change, 67% of the PNF group and 47% of the
static stretch group perceived important differences in the outcomes. No differences were
found between groups regarding the outcomes studied (p>0.05). Conclusion: The PNF
contract-relax technique was no more effective than static stretch for treating migraine.
However, both techniques reduced the frequency and intensity of pain, medication use and
improved the perceived quality of life and the satisfaction after treatment.

Keywords: migraine disorders; muscle stretching exercises; randomized controlled trial.

Trial registration: NCT02549885
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INTRODUCTION

Migraine is a chronic disease whose pathogenesis is not fully elucidated, and the
involvement of central mechanisms seems to play a relevant role (1). It is believed that during
migraine attacks, the headache is triggered by an activation of the trigeminovascular
neuroinflammatory cascade (2) and of meningeal nociceptors (3). The presence of nociceptive
afferents and inputs from the C1-C3 roots and pericranial muscles converge in the nucleus of
the trigeminovascular system (4), thereby leading to an increase in the excitability of the first-
order neuron located in the trigeminal ganglion; its permanence makes the second order
neuron, located in the caudal nucleus of the trigeminal and dorsal horn of the C1-C3 roots,
more sensitive, thus contributing to the pain process (5, 6). In addition, the prolonged
presence of these inputs in migraineurs may contribute to the development of allodynia
(cephalic and extra-cephalic), restriction of cervical mobility (7) and kinesiophobia during the
pain attack (8).

A multidisciplinary approach is recommended for treating migraine (9), with
pharmacological and non-pharmacological therapy, including alternative therapies and
changes in life style in the latter (10). In this context, physical therapy is considered one of the
three most used therapies by patients with headache according to the Atlas of Headache
Disorders and Resources in the World (10). Among the physiotherapeutic intervention
modalities performed in this population are muscle stretching exercises (11-14) whose action
could promote gains in joint mobility (15) and reduce pain (11, 14, 16) resulting in better
neuromuscular control (16).

In this sense, two interventions are often used to promote stretching: 1. the
proprioceptive neuromuscular facilitation (PNF) contract-relax technique and 2. static stretch
(15). Some authors (13, 14) report that static stretch may promote benefits in patients with

headache. However, there is no consensus on which is the most effective modality for
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improving this outcome (15). Moreover, until the present moment, there are no clinical trials
using the PNF contract-relax technique in migraineurs.

Considering that, muscle stretching exercises could promote better activation of the
cervical muscles, thereby increasing stability in the cervical region, and consequently
experience greater gains in joint mobility and improve pain control in migraineurs. Therefore,
the objectives of this randomized trial were: 1. To determine if the PNF contract-relax
technique is more effective than static stretch for treating migraine; 2. To evaluate the efficacy
of the PNF contract-relax technique compared to static stretch for treating women with

migraine.

METHOD
Design

This is a blinded randomized trial, following the recommendations of the Consolidated
Standards of Reporting Trials — CONSORT (register in www.clinicaltrials.gov:

NCT02549885).

Participants, therapists, centres

The study was carried out from October 2015 to July 2017 in the Motor Learning and
Control Laboratory of the Department of Physical Therapy, after approval by the Human
Research Ethics Committee (CAAE 02219412.5.0000.5208). Volunteers were recruited by
advertisements on the University. The volunteers did not receive financial support to
participate in this study.

The inclusion criteria were: women; aged between 18 and 40 years; migraine

diagnosis, associated or not with tension-type headache, established by the neurologist in
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accordance with the International Classification of Headache Disorders (17); at least one and
at most ten days with migraine per month during the month prior to initiation of the survey.

The exclusion criteria were: body mass index >30; pregnant; breastfeeding women;
presence of neurological disease other than migraine; presence of degenerative or cervical
diseases; use of prophylactic medication for migraine or practice of other physiotherapy
modalities in the region of the head or neck (such as cervical manipulation or mobilization,
acupuncture and massage) for less than three months prior to initiation of the survey; presence
of severe (25-34) or complete dysfunction (>34) on the neck disability index (NDI) (18).

An external blinded collaborator performed the block randomization procedure using a
computer-generated randomization table at www.randomization.com. The allocation
concealment was performed using an opaque and sealed envelope, opened only by the

physiotherapist.

Intervention

The intervention protocols were performed by a physiotherapist blinded to the
evaluated outcomes. Due to the nature of these interventions, blinding the therapist and the
volunteers was not possible. Both groups performed the interventions twice a week for
approximately 15 minutes with intervals of one to four days between sessions and totaling 16
sessions, performed in an eight-week period.

The PNF contract-relax technique implementing the pattern of neck extension to the
right was performed while the volunteer was sitting. The therapist passively brought the
volunteer's chin to the left side and head down toward the middle third of their clavicle until
reaching the painless range of motion limit. The therapist positioned one hand on the
volunteer's chin in the lateral portion, and the other hand on top of the subject’s head (19).

Maintaining the original contact, the examiner applied resistance for 6 seconds to extension,
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rotation and lateral flexion to the right. The volunteer was subsequently asked to relax for six
seconds and then the therapist returned the joint to the initial position until the new range of
motion (19). Three sets of three replicates were performed with a 30-second interval between
sets.

Next, the hand that made the contact on the patient's chin was positioned on the spine
of the scapula to offer resistance against postero-elevation movement of the scapula,
maintaining the contraction for six seconds. The volunteer then relaxed for 6 seconds and the
therapist returned the joint to the initial position until a new range of motion limitation (19).

Three sets of three replicates were performed with a 30-second interval between sets.

The same patterns were performed on the left side, adapting the therapist's position,
manual contact and resistance to the opposite side and following the same protocol. Thirty-
second intervals were considered between patterns.

Static cervical stretch was passively performed by the therapist with the volunteer in
the same position as the PNF group. The stretching was maintained for 30 seconds in flexion,
right and left rotation, and right and left lateral flexion positions, in this order. The procedure
was performed three times for each position, with a 30 second interval between them. A 30-

second interval was considered between the different stretching positions.

Outcome measures

Primary outcomes: Pain was recorded in the headache diary, delivered monthly to the
volunteers during the four months. The first diary was delivered one month prior to treatment
initiation. Pain frequency was related to the number of days experiencing a headache per
month. Pain intensity was classified as mild, moderate or severe. Pain duration was expressed

in hours experiencing pain per day. The perceived quality of life was assessed through the
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Migraine Disability Assessment (MIDAS), which is a questionnaire evaluating the quality of
life and disability of patients experiencing migraine (Cronbach 0=0.83; Spearman correlation
coefficient=0.84) (20). The MIDAS score can be classified into: grade I (0 to 5): minimum
disability; grade 11 (6 to 10): mild incapacity; grade Ill (11 to 20): moderate disability; and
grade IV (= 21): severe disability. The global perception of change was measured using the
Patient global impression of change scale, as recommended for clinical trials with migraine
(17, 21). The instrument is composed of seven items and scores >5 indicate significant
changes (21).

Secondary outcomes: The acute anti-migraine medication intake was measured by the
number of times the volunteer took medication per month, recorded in the headache diary.
Neck disability level was assessed using the NDI, that provides information on how cervical
pain affects the subject's ability to perform activities of daily living (Cronbach a=0.74;
Spearman correlation coefficient=0.92) (18). The results are classified as: no dysfunction (0-
4); minimal dysfunction (5-14); moderate dysfunction (15-24); severe dysfunction (25-34)
and complete dysfunction (> 34) (18). The cervical movements of flexion, extension, right
lateral flexion, left lateral flexion, right rotation and left rotation were evaluated using a
cervical goniometer (Performance Attainment Associates) with the volunteer seated (22). The
measurements of the pressure pain threshold (Kgf/cm?) was bilaterally obtained from the
sternocleidomastoid muscle; anterior scalene muscle; levator scapulae muscle; upper
trapezium fibers and the suboccipital region (23). A digital computerized algometer (Medoc
Pathway System — AlgoMed FPIX50) was used for this measurement (intraclass correlation
coefficient=0.74-0.98) (7). Participants were instructed to press the off button the moment
they felt the first discomfort (threshold for triggering pain). The mean obtained from two
measurements of cervical movements and pressure pain threshold was used for analysis. The

presence of adverse effects during the intervention was recorded based on volunteers' reports
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on the presence of pain, discomfort, vertigo, nausea or hypotension after each treatment
session and using the headache diary.

All outcomes were evaluated by examiners blinded to the allocation group who had
been previously trained (12 hours of training). The outcomes were evaluated on the first day
of treatment before starting the session and were reassessed immediately after the end of the

16 treatment sessions and after one month of follow-up.

Data analysis

The sample size was calculated from a pilot study, based on the mean and standard
deviation of pain frequency (the main primary outcome) in each group. The calculation was
performed using the G* Power version 3.1 program (a 0.05 and 80% power). The established
sample size was 15 volunteers allocated into each group.

Data analysis was performed in the SPSS program version 20.0. The K-S test was used
for continuous variables with normal distribution. Student t-test for independent samples and
Student t-test for paired samples were used to compare intergroup and intragroup
characteristics, respectively. An analysis of the discrete variables was carried out using the
Mann-Whitney test, and the Wilcoxon test was used for comparing intergroup and intragroup
characteristics, respectively. The level of significance was set at 5%.

The difference between the groups was expressed as mean difference (MD) after the
end of treatment and after one month of follow-up, with a 95% confidence interval (CI). A
reduction of >50% in the number of days with migraine in relation to baseline was considered

as a significant improvement, according to the Guideline for clinical trials with migraine (24).
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RESULTS
Flow of participants, therapists, centres through the study

The sampling flowchart is described in Figure 1. The final sample of the study
corresponded to 30 volunteers, aged 23+4 years (95% CI 21.82 to 24.52), allocated into the
PNF (n=15) and the static stretch groups (n=15). No differences were observed between
baseline groups in relation to the general characteristics of the sample (Table 1).
Research objective 1

The number of days with migraine after treatment reduced in PNF group (MD:
2.06£2.49, 95% CI 0.68 to 3.44, p=0.009) and in static stretch group (MD: 2+4.22, 95% CI -
0.34 to 4.34, p=0.054) after treatment. After one month of follow-up the reduction was only
significant for the static stretch group (MD: 2.73£2.84, 95% CI 1.16 to 4.3, p=0.006). After
treatment this reduction was >50% in 47% (n=7/15) of the volunteers of the PNF group, and
in 53% (n=8/15) of the static stretch group. After one month of follow-up, this reduction was
>50% in 40% (n=6/15) of the PNF group, and in 53% (n=8/15) of the static stretch group.

Only moderate-intensity pain showed a significant variation after treatment in the PNF
group (MD: 0.86%1.45, 95% CI 0.06 to 1.67, p=0.035) and after one month of follow-up in
the static stretch group (MD: 1.33+2.32, 95% CI 0.49 to 2.61, p=0.053). The medication
intake significantly reduced in the PNF group after the end of treatment (MD: 2.26+2.73, 95%
Cl1 0.75 to 3.78, p=0.005), and after one month of follow-up (MD: 2.53+3.35, 95% CI 0.67 to
4.39, p=0.016). No differences was observed in static stretch group

A significant reduction in the MIDAS scores was observed after the end of treatment
for the PNF group (MD: 5.66+7.68, 95% CI 1.41 to 9.92, p=0.012) and for the static stretch
group (MD: 6.66£12.69, 95% CI -0.36 to 13.69, p=0.057). After one month of follow-up, the
reduction was only significant for the PNF group (MD: 5.46+9.87, 95% CI 0.0 to 10.93,

p=0.048). The intragroup analysis of the global perception of change showed that 67%
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(n=10/15) of PNF group volunteers reported significant improvements after treatment. For the
static stretch group, 47% (n=7/15) of the volunteers perceived significant improvements. No
significant changes were found in the intragroup analysis regarding the outcomes of pain
duration, neck disability index, cervical movements or pressure pain threshold after the end of
treatment and after one month of follow-up.

Regarding adverse effects of the intervention, 20% (n=3/15) of the PNF and 13%
(n=2/15) of the static stretch group showed cervical discomfort during the treatment period. In
the static stretch group, 20% (n=3/15) of the volunteers complained of vertigo and 13%
(n=2/15) of nausea. The symptoms were quickly resolved in all volunteers minutes after the
end of the intervention. No serious adverse effects occurred, or the presence of such effects in

the periods between sessions.

Research objective 2
The intergroup analysis showed no differences after the end of treatment and after one

month of follow-up for the studied outcomes (Tables 2 and 3).

DISCUSSION

In the present study, the PNF contract-relax technique was no more effective than
static stretch for treating migraineurs women. However, both techniques reduced the
frequency and intensity of pain, medication use, and more than 50% of volunteers in each
group referred to the experience after treatment as being beneficial, in addition to improving
perceived quality of life.

PNF superiority in promoting muscle stretching (contract-relax and hold-relax
techniques) compared to static stretch is often attributed to autogenic and reciprocal inhibition

(25). However, this biomechanical explanation of PNF influences on joint mobility is
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controversial (15, 25). On the other hand, it is suggested that contraction prior to muscle
stretching performed in the PNF contract-relax technique could influence stretching
perception and tolerance, favoring pain modulation (15).

In this context, although no differences were found between the groups, it is possible
that the better pain control in both groups is related to the fact that both techniques used
touch. Manual techniques are capable of inducing different levels of responses from the
central nervous system, therefore playing an important role in the expectation, control and
cognitive representation of pain (26).

In contrast, although both groups presented a reduction in the number of days with
migraine, in some volunteers it was less than 50%; a value established by the Guideline for
clinical trials with migraine, from which the response rate is considered important (24).
However, this percentage is still considered arbitrary and not very sensitive to observe
intervention effects (24). Thus, it is sensible to follow the current recommendations on the
treatment focus, which should includ the patient's experience (27).

Furthermore, other factors may have contributed to our results, such as duration,
number of sets and repetitions, the weekly frequency, as well as the number of sessions and
the follow-up period. These aspects are considered relevant in different stretching modalities
(28, 29), and may influence the outcomes studied.

Thus, it is possible that variations in the protocols of other studies (13, 14, 30) which
have used muscle stretching exercises for treating headache can partly explain the difference
between our findings (31). On the other hand, data from a clinical trial with migraine (30)
resemble those from our study, in which physical therapy (including the static stretching
technique) did not promote further improvements to the medical treatment of migraine.
Despite the findings, it is important to emphasize that the population of these studies (13, 14,

30, 31) have different clinical characteristics from those in the present study, such as the
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monthly pain frequency (30), the presence of neck pain (13, 14, 30) and the headache type
(14, 30).

In this sense, it is known that chronic migraine can present alterations such as
cutaneous allodynia, dysfunction in the neck region (23) and kinesiophobia (8), which may be
related to the different results encountered. Moreover, it is possible that an association of
different physiotherapy modalities may contribute to better results in treating patients
suffering from headache.

Resembling findings from other studies (26, 30) conducted on migraineurs, no serious
adverse effects were observed in our research. Finally, it is necessary to consider that
reductions in the number of days with migraine, even in values lower than those
recommended by the Guideline for clinical trials with migraine, should be considered in
clinical decision-making when associated with patients’ perception of improvement,
satisfaction after the treatment and improved perceived quality of life.

The present study has some limitations. It was not possible to blind the therapist and
the volunteers due to the nature of the treatments, which does not allow us to guarantee that
the apparent effect of therapy on their improvement perception after the intervention was not
produced by placebo effects or Hawthorne (32).

The protocol of physiotherapy modalities chosen in this study was based on an
extensive search in the literature (15), and performed a greater number of sessions than other
clinical trials. Despite this, it is possible that the weekly frequency, the number of sessions
and the use of a single stretching mode in each group are insufficient to detect changes in the
evaluated outcomes. Thus, further studies that can meet these adjustments are necessary,
including an association of different stretching techniques to verify the effects on the

treatment of migraine patients.
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What is already known on this topic: Physiotherapy performed in the craniocervical
region in the treatment of migraine can improve patient satisfaction. There is a lack of high
quality clinical trials to support the recommendation of some physical therapy techniques for
treating migraine.

What this study adds: This is the first clinical trial using the PNF contract-relax
technique in women with migraine. The two modalities of physiotherapy used in the present
study can be used as adjuncts in the treatment of patients with migraine, which could
potentiate the preventive action of drugs. The physiotherapy techniques used in this trial may
be indicated in migraine patients with contraindications to the use of medication, as well as to

migraineurs without cervical abnormalities, such as the volunteers of the present study.

CONCLUSIONS
The PNF contract-relax technique was no more effective than static stretch for treating
migraine. However, both techniques reduced the frequency and intensity of pain, medication

use and improved the perceived quality of life and the satisfaction after treatment.

ARTICLE HIGHLIGHTS

1. This is the first clinical trial using the PNF contract-relax technique in women with
migraine.
2. The physiotherapy techniques used in the present study can be used as adjuncts in the

treatment of patients with migraine, which could potentiate the preventive action of drugs.
3. The physiotherapy techniques used in this trial may be indicated in migraine patients
with contraindications to the use of medication, as well as to migraineurs without cervical

abnormalities, such as the volunteers of the present study.
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—> - Receiving other treatments (n=1)
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Allocated to PNF group (n=15)
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After 16 sessions (n=15)

After 16 sessions (n=15)

v

Follow-up (n=15)

v

Follow-up (n=15)

v

v

Participants analysed (n=15)

Participants analysed (n=15)

Figure 1. Flow diagram and allocation in groups: proprioceptive neuromuscular facilitation

(PNF) and static stretch.
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Table 1. Characteristics of group proprioceptive neuromuscular facilitation (PNF) and static

stretch at baseline.

Variables PNF (n=15) Static stretch (n=15)

Age (years) 22.7+2.6 (21.2 t0 24.2) 23.6+4.4 (21.1 t0 26.0)
Weight (kg) 59.0+9.9 (53.5 to 64.6) 58.7+8.3 (54.1 t0 63.3)
Height (m) 1.62+0.47 (1.59 to 1.64) 1.64+0.69 (1.60 to 1.67)

Body mass index (kg/m?)
Age of headache onset (years)
Aura

Yes n (%)

No n (%)

Pain frequency (days/month)
Pain intensity (days/month)
Mild

Moderate

Severe

Pain duration (h/day)
Anti-migraine medication
intake (n of times/month)
Quality of life perception
(MIDAS)

Neck disability (NDI)

22.1+3.6 (20.1 to 24.1)

15.5+4.7 (12.9 to 18.1)

2 (13.30)
13 (86.70)

5.53+3.66 (3.51 to 7.56)

2.00+1.85 (0.97 to 3.003)
2.73+2.15 (1.54 to 3.93)
0.87+1.06 (0.28 to 1.45)
5.34+3.11 (3.62 to 7.07)

4.67+3.88 (2.52 10 6.82)

14.40+10.63 (8.51 to 20.29)

10.00+3.70 (7.95 to 12.05)

21.9+3.4 (20.0 to 23.8)

14.7+3.2 (12.9 to 16.4)

1 (6.70)
14 (93.30)

5.53+2.03 (5.41 to 7.66)

1.80+1.65 (0.88 10 2.72)
3.53+2.20 (2.32 t0 4.75)
1.20+1.85 (0.17 t0 2.23)
6.64+5.71 (3.48 t0 9.80)

3.00+2.69 (1.51 to 4.49)

16.40+8.85 (11.50 to 21.30)

12.07+4.96 (9.32 to 14.82)



Cervical mobility (degrees)
Flexion

Extension

Lateral flexion to the right
Lateral flexion to the left
Right rotation
Left rotation
Pressure pain threshold
(Kgf/lcm?)

Sternocleidomastoio (right)
Sternocleidomastoid (left)
Anterior scalene (right)

Anterior scalene (left)

Levator scapulae (right)

Levator scapulae (left)

Trapezius (right)

Trapezius (left)

Suboccipital (right)

Suboccipital (left)

49.53+11.12 (43.37 to0 55.69)
57.33+13.40 (49.91 to 64.76)
40.07+6.82 (36.28 to 43.85)
48.27+£12.01 (41.61 to 54.92)
60.93+11.66 (54.47 to 67.39)

59.67+12.50 (52.74 to 66.59)

1.27+0.47 (1.01 to 1.53)
1.20+0.36 (0.99 to 1.40)
1.30+0.47 (1.04 to 1.57)
1.35+0.57 (1.03 to 1.67)
1.77+0.89 (1.28 to 2.27)
1.61+0.73 (1.20 to 2.02)
1.96+0.65 (1.60 to 2.33)
1.77+0.61 (1.43 to 2.11)
1.63+0.41 (1.40 to 1.86)

1.56+0.41 (1.33 to 1.79)
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49.60£11.94 (42.99 to 56.21)
66.00+14.10 (58.19 to 73.81)
39.20+6.87 (35.39 to 43.01)
45.20+8.17 (40.67 to 49.73)
58.13+11.10 (51.98 to 64.29)

59.40+5.98 (56.09 to 62.71)

1.3620.34 (1.17 to 1.54)
1.13+0.30 (0.95 to 1.30)
1.32+0.62 (0.97 to 1.66)
1.37+0.59 (1.04 to 1.69)
1.51+0.50 (1.23 to 1.79)
1.45+1.43 (1.21 to 1.69)
1.70+0.55 (1.39 to 2.01)
1.67+0.52 (1.37 to 1.96)
1.58+0.43 (1.34 to 1.82)

1.49+0.33 (1.30 to 1.68)

Data are presented as mean * standard deviation and confidence interval (95%) or number

(%). MIDAS: Migraine Disability Assessment; NDI: neck disability index.



Table 2. Analysis of the magnitude of the difference between groups after the end of treatment (16 sessions) in pain, neck disability, quality of

life perception, cervical mobility, pressure pain threshold and patient global impression of change.
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Variables PNF (n=15) Static stretch (n=15) Magnitude of treatment p
Pain frequency (days/month) 3.47+3.20 (1.59 to 5.24) 4.53+3.77 (2.44 10 6.63) 1.06 (-1.55 to 3.67) 0.30*
Pain intensity (days/month)

Mild 1.00£1.19 (0.34 to 1.66) 1.73+2.46 (0.37 to 3.10) 0.73 (-0.71t0 2.17) 0.72*
Moderate 1.87+2.20 (0.65 to 3.08) 2.27+1.71 (1.32 t0 3.21) 0.39 (-1.07 to 1.87) 0.20*
Severe 0.60+0.91 (0.10 to 1.10) 0.53+0.91 (0.03 to 1.04) -0.06 (-0.75 t0 0.61) 0.75*
Pain duration (h/month) 4.67%3.35 (2.81 to 6.53) 4.75+1.92 (3.68 t0 5.81) -0.07 (-2.12 t0 1.97) 0.947
Anti-migraine medication intake 2.40£2.16 (1.20 to 3.60) 3.20£4.36 (0.78 to 5.62) 0.80 (-1.77 to 3.37) 0.89*
(n of times/month)

Quality of life perception (MIDAS) 8.73+10.10 (3.14 to 14.33) 9.7348.32 (5.12 to 14.35) 1.00 (-5.92 to 7.92) 0.53*
Neck disability (NDI) 8.73+4.35 (6.32 to 11.14) 10.67+4.40 (8.23 to 13.10) 1.93 (-1.33t0 5.21) 0.32*
Cervical mobility (degrees)

Flexion 52.13+10.52 (46.30 to 57.96)  48.47+16.63 (39.25 to 57.68) 3.66 (-6.74 to 14.08) 0.47%
Extension 59.67+14.59 (51.58 to 67.75)  62.20+13.07 (54.96 to 69.44) -2.53 (-12.89 to 7.83) 0.627
Lateral flexion to the right 40.27+8.46 (35.58 t0 44.95)  39.33+£10.02 (33.78 to 44.89) 0.93 (-6.00 to 7.87) 0.787
Lateral flexion to the left 45.404£8.59 (40.64 t0 50.16)  46.87+12.53 (39.93 t0 53.81) -1.46 (-9.50 to 6.57) 0.71%
Right rotation 66.00+9.56 (60.70 to 71.30)  64.67+12.39 (57.80 to 71.53) 1.33 (-6.94 t0 9.61) 0.747

Left rotation

61.47+7.66 (57.22 to 65.71)

61.27+10.66 (55.36 to 67.17)

0.20 (-6.74 to 7.14)

0.95+



Pressure pain threshold (Kgf/cm?)
Sternocleidomastoio (right)
Sternocleidomastoid (left)
Anterior scalene (right)
Anterior scalene (left)
Levator scapulae (right)
Levator scapulae (left)
Trapezius (right)

Trapezius (left)
Suboccipital (right)
Suboccipital (left)

Patient global impression of change

1.32+0.36 (1.11 to 1.52)
1.38+0.48 (1.11 to 1.64)
1.14+0.45 (0.89 to 1.40)
1.34+0.51 (1.06 to 1.63)
1.50+0.39 (1.27 to 1.72)
1.44+0.46 (1.18 to 1.70)
1.83+0.90 (1.33 to 2.33)
1.88+0.88 (1.39 to 2.36)
1.42+0.37 (1.21 to 1.63)
1.43+0.40 (1.20 to 1.65)
4.80+1.70 (3.84 t0 5.76)

1.49+0.48 (1.22 to 1.76)
1.31+0.31 (1.13 to 1.48)
1.32+0.44 (1.07 to 1.56)
1.64+0.60 (1.31 to 1.98)
1.76+0.57 (1.44 to 2.08)
1.75+0.55 (1.4 to 2.05)
1.69+0.81 (1.24 to 2.14)
1.81+0.89 (1.31 to 2.30)
1.69+0.54 (1.39 to 1.99)
1.67+0.53 (1.37 to 1.96)
4.07+1.83 (3.05 to 5.08)

-0.17 (-0.50 to 0.14)
0.06 (-0.23 t0 0.37)
-0.17 (-0.51 to 0.15)
-0.30 (-0.72 t0 0.11)
0.26 (-0.63 to 0.10)
-0.31 (-0.69 to 0.06)
0.13 (-0.50 to 0.78)
0.06 (-0.59 to 0.73)
-0.27 (-0.62 t0 0.07)
-0.23 (-0.59 t0 0.11)
-0.72 (-2.05 to 0.59)
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0.27+
0.65+
0.29+
0.15+
0.15+
0.10+
0.66+
0.83+
0.12+
0.17+
0.30*

*p value of the Mann-Whitney test and {p value of the Student t-test of independent samples. Data are presented as mean * standard deviation

and confidence interval (95%). The magnitude of treatment is presented as mean difference between groups and confidence interval. PNF:

proprioceptive neuromuscular facilitation; NDI: neck disability index; MIDAS: Migraine Disability Assessment.



Table 3. Analysis of the magnitude of the difference between groups after 1 month of follow-up in pain, neck disability, quality of life

perception, cervical mobility and pressure pain threshold.
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Variables PNF (n=15) Static stretch (n=15) Magnitude of treatment p
Pain frequency (days/month) 3.67+3.01 (2.00 to 5.34) 3.80+2.14 (2.61 to 4.99) 0.12 (-1.82 to 2.08) 0.45*
Pain intensity (days/month)

Mild 1.20+1.37 (0.44 to 1.96) 1.00+0.65 (0.64 to 1.36) -0.19 (-1.00 to 0.60) 0.89*
Moderate 1.73+2.25 (0.49 to 2.98) 2.20+£1.74 (1.24 to 3.16) 0.47 (-1.03 to 1.97) 0.24*
Severe 0.73+0.88 (0.24 t0 1.22) 0.60+0.91 (0.10 to 1.10) -0.13 (-0.79 to 0.53) 0.62*
Pain duration (h/month) 5.22+3.64 (3.20 to 7.23) 5.52+2.92 (3.90 to 7.14) -0.30 (-2.77 to 2.16) 0.807
Anti-migraine medication intake 2.13£1.59 (1.25 to 3.02) 2.60£2.79 (1.05 to 4.15) 0.47 (-1.22 to 2.16) 0.96*
(n of times/month)

Quality of life perception 8.93+8.90 (4.00 to 13.87) 10.80+9.23 (5.68 to 15.92) 1.87 (-4.90 to 8.64) 0.62*
(MIDAS)

Neck disability (NDI) 8.33+4.77 (5.69 to 10.98) 10.13+4.25 (7.78 to 12.49) 1.80 (-1.57 t0 5.17) 0.38*
Cervical mobility (degrees)

Flexion 51.73+11.33 (45.46 t0 58.01)  53.07+11.62 (46.63 to 59.50) -1.33 (-9.92 to 7.25) 0.75%
Extension 58.87+12.75 (51.81t0 65.93)  64.13+10.80 (58.15 to 70.12) -5.26 (-14.10 to 3.57) 0.237
Lateral flexion to the right 40.00+8.87 (35.09 to 44.91) 40.60+8.65 (35.81 to 45.39) -0.60 (-7.15 to 5.95) 0.857
Lateral flexion to the left 45.80+11.88 (39.22t052.38)  47.87+9.28 (42.73 t0 53.01) -2.06 (-10.04 to 5.90) 0.607
Right rotation 66.67+10.88 (60.64 to 72.69)  65.80+9.85 (60.34 to 71.26) 0.86 (-6.89 to 8.63) 0.827
Left rotation 63.73+9.03 (58.73 to 68.74) 66.40+8.82 (61.51 to 71.29) -2.66 (-9.34 t0 4.01) 0.42%



Pressure pain threshold (Kgf/cm?)
Sternocleidomastoio (right)
Sternocleidomastoid (left)
Anterior scalene (right)
Anterior scalene (left)
Levator scapulae (right)
Levator scapulae (left)
Trapezius (right)

Trapezius (left)
Suboccipital (right)
Suboccipital (left)

1.19+0.23 (1.06 to 1.32)
128+0.43 (1.04 to 1.52)
1.32+0.47 (1.05 to 1.58)
1.47+0.50 (1.19 to 1.75)
1.56+0.58 (1.23 to 1.88)
1.46+0.44 (1.21 to 1.70)
1.93+0.76 (1.51 to 2.36)
2.13+0.80 (1.69 to 2.58)
1.58+0.50 (1.29 to 1.83)
1.51+0.48 (1.24 to 1.78)

1.36+0.48 (1.10 to 1.63)
1.31+0.30 (1.14 to 1.47)
1.32+0.47 (1.05 to 1.58)
1.33+0.49 (1.06 to 1.61)
1.58+0.47 (1.32 to 1.84)
1.47+0.48 (1.20 to 1.74)
1.97+0.82 (1.52 to 2.43)
2.03+0.93 (1.51 to 2.55)
1.55+0.46 (1.29 to 1.81)
1.44+0.57 (1.12 to 1.76)

-0.16 (-0.45 t0 0.11)
-0.02 (-0.30 to 0.25)
-0.00 (-0.35 to 0.35)
0.13 (0.23 to 0.51)
-0.02 (-0.41 t0 0.37)
-0.01 (-0.36 t0 0.33)
-0.03 (-0.63 t0 0.55)
0.09 (-0.55 to 0.75)
0.02 (-0.33 to 0.38)
0.07 (-0.32 to 0.46)
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0.23+
0.84+
0.98+
0.46+
0.91%
0.94+
0.89+
0.75+
0.89%
0.71%

*p value of the Mann-Whitney test and p value of the Student t-test of independent samples. Data are presented as mean + standard deviation

and confidence interval (95%). The magnitude of treatment is presented as mean difference between groups and confidence interval. PNF:

proprioceptive neuromuscular facilitation; NDI: neck disability index; MIDAS: Migraine Disability Assessment.



ANEXO A - Aprovacéo do Comité de Etica

UNIVERSIDADE FEDERAL DE
PERNAMBUCO CENTRO DE W
CIENCIAS DA SAUDE / UFPE-

Comiré de Etica
em Pesquisa
Envolvendo
Sereg Humanps

G- GL3 - UFFE

PARECER CONSUBSTANCIADO DO CEP

DADDS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Eficacia das terapias manuais no alivio da dor em mulheres com migranea: ensaio
clinico randomizado e cego

Pesquisador: DEBORA WANDERLEY BEZERRA E SILVA

Area Tematica:

Verséo: 1

CAAE: 35666514.1.0000.5208

Instituigio Proponente: Universidade Federal de Permambuco - UFPE

Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Namero do Parecer: 814 944
Data da Relatoria: 01/10/2014

Apresentagio do Projeto:

A cefaleia corresponde & terceira gueixa mais comum nos ambulatdrios médicos e estima-se que 64% da
populagdo mundial ja tiveram alguma crise de cefaleia na vida. Além disso, a frequéncia, a duragdo e a
intensidade das crises t&m influéncia direta sobre a qualidade de vida, além de gerar um impacto
sociogcondmico relevante devido aos altos custos dos servigos de salde, perda de dias de trabalho 2 queda
da produtividade. Neste contexto, varias medicagdes sdo utilizadas para tratar a migrénea. No entanto,
devido aos efeitos colaterais decorrentes de comorbidades associadas, alguns pacientes ndo toleram o uso.
Por outro lado, a realizacdo das terapias manuais, como & o caso da massagem, manipulagdes, treino com
resisténcia manual e facilitag@o neuromuseular proprioceptiva, na cabeca, na regido cervical @ nos membros
superiores, podem ser utilizadas como tratamento profilatico alternative e ndo invasivo da migrinea,
representando um baixo fisco de efeitos adversos. Apesar da existéncia de estudos sobre o uso de terapias
manuais em pacientes com migranea, ainda ha um baixo nivel de evidéncias, devido ao rigor metodoldgico
inadequado doz mesmos, € o emprego das técnicas com o objetivo de aliviar a dor permanece controverso.
Assim, diante dessa lacuna, o presente estudo se propde a avaliar a percepgdo dolorosa objetivamente,
através de potenciais evocados e da avaliagdo das mudangas dindmicas na sensagdo dolorosa antes,

durante e apds o tratamento especifico.

74



75

Comiré de Ftica
em Pesquisa
Envolvendo
3eree Humanos

UNIVERSIDADE FEDERAL DE
PERNAMBUCO CENTRO DE W
CIENCIAS DA SAUDE / UFPE-

GEP-GL8- UFE

Confnuagdo do Parscar 814,944

Consideragdes sobre os Termos de apresentagio obrigatdria:

O protocolo apresenta Folha de Rostro cometamente preenchida e assinada pela Vice- Cocrdenadora do
Programa de Pos-Graduagdo em Neuropsiguiatria € Deengas do Comportamente da UFPE. Cronograma
compativel com os Objetivos & Metodologia propostos. Orgamente exequivel. TCLE bem redigido contendo
riscos, beneficios, direitos e garantias para o participante. Apresenta carta de Anuéncia do Departamento de

Fisioterapia da UFPE autorizando a pesquisa. Curriculos anexados da equipe de pesquisa.

Recomendagdes:

Nao ha.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
néo ha.

Situagdo do Parecer:

Aprovado

Mecessita Apreciagdo da CONEP:

MNao

Consideragdes Finais a critério do CEP:

0O Colegiado aprova o parecer do protocolo em questio e o pesquisador esta autorizado para

Enderego:  Av. da Engenharia sin® - 1° andar, sala 4, Prédic do CCS

Bairro: Cidade Universitana CEP: 50.740-600
UF: PE Municipio: RECIFE
Telefone: (81)2128-B588 E-mail: cepocsifufpe br

Pagina 03 d= 04



76

Comiré de Etica
em Pesquisa
Envalvendo
Serege Humanps

UNIVERSIDADE FEDERAL DE
PERNAMBUCO CENTRO DE W
CIENCIAS DA SAUDE / UFPE-

Coninuagio go Parecer 514,944

iniciar a coleta de dados.

Projeto foi avaliado e sua APRGVA(,‘.EG definitiva sera dada, apds a entrega do relatdrio final, na
PLATAFORMA BRASIL, através de “Notificacdo " e, apos apreciago, sera emitido Parecer
Consubstanciado .

RECIFE, 01 de Qutubro de 2014

Assinado por:

GERALDO BOSCO LINDOSO COUTO
(Coordenador)



ANEXO B - Registro do Trial

ClinicalTrials.gov

A service of the U.S. National Institutes of Health

Find Studies About Clinical Studies Submit Studies Resources

Home > Find Studies > Study Record Detail

Search for studies:

About This Site

Efficacy of Proprioceptive Neuromuscular Facilitation in Pain Relief (PNF)

This study is currently recruiting participants. (see Contacts and Locations)

Vernfied May 2016 by Universidade Federal de Pemambuco

Sponsor:
Universidade Federal de Pernambuco

Information provided by (Responsible Party):
DEBORA WANDERLEY VILLELA, Universidade Federal de Pernambuco

Full Text View Tabular View No Study Results Posted Disclaimer

ClinicalTrials.gov Identifier:

NCT02549885

First received: September 10, 2015
Last updated: May 18, 2016

Last verified: May 2016

History of Changes

|51 How to Read a Study Record

77

Example: "Heart aftack” AND "Los Angeles”
Search
Advanced Search | Help | Studies by Topic | Glossary

Text Size -



78

ANEXO C - Artigo 2

Artigo de revisdo

O papel da fisioterapia no tratamento das cefaleias: revisao de literatura

The role of physiotherapy in headache treatment: literature review

Débora Wanderley'?, Joaquim José de Souza Costa Neto?, Marcelo Moraes

Valenca?, Daniella Aradjo de Oliveira®?

'Departamento de Fisioterapia, Universidade Federal de Pernambuco — Recife, PE,
Brasil.
’Programa de Pés-Graduacdo em Neuropsiquiatria e Ciéncias do Comportamento,

Universidade Federal de Pernambuco — Recife, PE, Brasil.

Enderego para correspondéncia:

Daniella Aradjo de Oliveira

Departamento de Fisioterapia

Programa de PoOs-Graduacao em Fisioterapia

Universidade Federal de Pernambuco

Avenida Jornalista Anibal Fernandes, s/n, Cidade Universitaria
CEP 50740-560, Recife, PE, Brasil

Email: sabinodaniellaufpe @gmail.com



79

Resumo

A intolerancia aos movimentos, incapacidade do pescoco e altera¢cdes nos muasculos
pericranianos sdo aspectos que podem interferir durante as crises de migranea. A
presenca destes achados tornou a fisioterapia uma modalidade terapéutica
alternativa para as cefaleias. Assim, as desordens estruturais e comportamentais
musculares podem promover modificagbes na biomecanica da cabeca e regido
cervical, bem como limitagbes na mobilidade cervical no paciente com cefaleia, as
quais podem ser tratadas por meio de diferentes modalidades fisioterapéuticas. O
objetivo deste estudo foi revisar as publicagdes mais relevantes sobre o papel da
fisioterapia no tratamento das cefaleias, a fim de fundamentar e direcionar o
tratamento ndo farmacoldgico destes pacientes. Foi feito um levantamento da
literatura, entre setembro/2015 e maio/2016, nas bases de dados
MEDLINE/PubMed, LILACS e Cochrane Central Register of Controlled Trials —
CENTRAL, buscando ensaios clinicos randomizados e quasi randomizados sobre o
tema. Os descritores do MeSH/DeCS utilizados foram: ‘cefaleia’, ‘modalidades de
fisioterapia’, e seus equivalentes em inglés. Foram identificados 589 artigos, dos
quais 19 foram incluidos, segundo os critérios de elegibilidade. De acordo com 0s
resultados dos estudos avaliados, a fisioterapia promove melhora da cefaleia, dos
sintomas associados e das disfun¢cdes musculoesqueléticas relacionadas. Entre as
modalidades utilizadas estdo correcao postural, mobilizacdo da coluna, alongamento
muscular, técnicas de relaxamento, massagem, exercicios ativos ou passivos, entre
outras. Devido a baixa qualidade metodolégica da maioria dos estudos, sao
necessarios novos ensaios controlados e randomizados, baseados nos critérios
diagnésticos da ICHD, utilizando protocolos descritos de maneira mais detalhada e
reprodutivel, incluindo a avaliacédo de efeitos adversos.

Palavras-chave: Cefaleia, Modalidades de fisioterapia, Ensaio clinico
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Abstract

The intolerance to movements, neck disability and changes in pericranial muscles
are aspects that can affect during migraine attacks. The presence of these findings
allowed the physiotherapy to be an alternative therapeutic modality for the headache.
Thus, the structural and behavioral disorders can promote muscle changes in the
biomechanics of the head and neck, as well as limitations in the cervical mobility of
patients with headache, which can be treated by different physiotherapy modalities.
The aim of this study was to review the relevant publications on the role of
physiotherapy in the treatment of headache, in order to support and direct the non-
pharmacological treatment of these patients. A literature survey, between
September/2015 and May/2016, was done on the basis of MEDLINE/PubMed,
LILACS and Cochrane Central Register of Controlled Trials - CENTRAL, looking for
randomized and quasi-randomized controlled trials on the subject. The MeSH/DeCS
descriptors were: 'headache’, 'physical therapy modalities," and their equivalents in
English. We identified 589 articles, of which 19 were included, according to the
eligibility criteria. According to the evaluated studies results, physiotherapy promotes
improvement of headache, associated symptoms and musculoskeletal disorders
related. The modalities used are postural correction, spinal mobilization, muscle
stretching, relaxation techniques, massage, active or passive exercises and others.
Due to the low methodological quality of most of these studies, it is important to
conduct new randomized controlled trials, based on the ICHD diagnostic criteria,
using protocols described in more detail and reproducible way, including the
assessment of adverse effects.

Keywords: Headache, Physical therapy modalities, Clinical trial
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Introducéo

A cefaleia € um sintoma com alta prevaléncia(l) e representa um impacto
relevante na salde publica e na sociedade(1). Cada tipo de cefaleia pode apresentar
caracteristicas clinicas diferentes(2), dentre as quais podem estar crises recorrentes,
manifestacfes associadas(2) e fatores desencadeantes(3).

Apesar de néo estar totalmente estabelecida e elucidada a associagéo entre
incapacidade do pescoco e alteracbes nos musculos pericranianos com a
patogénese das cefaleias(4), estes aspectos sdo frequentemente citados como
fatores que podem interferir durante as crises(5). Desta forma, pacientes com
migranea podem apresentar hipersensibilidade a palpacdo de musculos
pericranianos(6, 7), alodinia e restricdo da mobilidade cervical, as quais podem
contribuir para o processo de cronificacdo da cefaleia(8).

As queixas de intolerancia aos movimentos e de agravamento da dor
durante a realizacdo de atividade fisica durante as crises de migranea s&o
frequentes(9). A presenca destes achados permitiu que a fisioterapia fosse incluida
como modalidade terapéutica alternativa para as cefaleias. Assim, as desordens
estruturais e comportamentais musculares podem promover modificagcbes na
biomecanica da cabeca e regido cervical, bem como limitacbes na mobilidade
cervical no paciente com cefaleia (10), as quais podem ser tratadas na fisioterapia.

Neste contexto, a fisioterapia é prescrita no tratamento da cefaleia como
alternativa néo invasiva e de baixo risco de efeitos adversos(11l). Para obter o
melhor nivel de evidéncia disponivel, diferentes estudos(12-14) realizaram revisées
sistematicas, cujos resultados mostram que ha uma baixa qualidade metodol6gica
nos ensaios clinicos desenvolvidos até o0 momento sobre o uso de diferentes as
diferentes modalidades de fisioterapia no tratamento das cefaleias(12, 13), tornando
insuficientes as evidéncias sobre a eficacia destas técnicas no alivio da dor de
cabeca(15-17).

Além disso, apesar da variedade de ensaios clinicos randomizados no
tratamento das cefaleias, muitos ndo especificam se a populagéo do estudo tem dor
cronica ou episodica(12, 13, 15-17), fazendo com que a melhora apés o tratamento
possa estar associada apenas a evolucdo e resolucdo natural das crises de
enxaqueca. Também ndo ha evidéncias sobre o niumero de dias, horas de aplicacdo

da intervencdo e da minima diferenca importante para o0 paciente sentir os



82

beneficios do tratamento, pois o0s estudos baseiam-se em significAncia
estatistica(10).

Diante do exposto, o0 objetivo deste estudo foi revisar as publicacbes mais
relevantes sobre o papel da fisioterapia no tratamento das cefaleias, a fim de

fundamentar e direcionar o tratamento ndo farmacolégico destes pacientes.

Métodos

Foi feito um levantamento da literatura, no periodo de setembro/2015 e
maio/2016, nas bases de dados MEDLINE/PubMed, LILACS e Cochrane Central
Register of Controlled Trials — CENTRAL. Os descritores do MeSH/DeCS utilizados
foram ‘cefaleia’ e ‘modalidades de fisioterapia’ e seus equivalentes em inglés. Os
termos foram cruzados utilizando o operador booleano AND, sem restricdo de ano
de publicagcéo. Os limitadores foram: artigos nos idiomas inglés, francés, espanhol e
portugués.

Foram incluidos estudos do tipo ensaio clinico randomizado e quasi-
randomizado, comparando diferentes modalidades de fisioterapia ou comparando
uma modalidade fisioterapéutica a outros tipos de intervencdo, grupo sham ou
controles sem tratamento. Estudos cuja intervencdo n&do foi conduzida pelo
fisioterapeuta foram excluidos. Também foram excluidos aqueles cuja versdo
completa do texto ndo estava disponivel para leitura. Foram avaliados os seguintes
aspectos: 1. Populacdo (numero e sexo); 2. idade dos participantes; 3. Populagéo e
tipo de cefaleia; 4. critério diagnostico utilizado; 5. profissional que avaliou o
diagndstico; 6. modalidade de intervencéo utilizada; 7. protocolo de intervencéo; 8.
follow-up; 9. avaliacdo do desfecho (instrumento); 10. Analise do risco de viés dos
estudos (randomizacéo, sigilo de alocagédo, mascaramento, analise por intencdo de
tratar e descricao seletiva dos desfechos), classificando-os em: alto risco, baixo risco
e risco incerto, conforme as recomendacgdes do ‘Cochrane Collaboration Reviewers

Handbook, versdo 5.1.0’.

Resultados e discussao
Caracteristicas dos estudos selecionados

Dos 589 artigos inicialmente selecionados, 516 foram excluidos pelo titulo por
ndo atenderem aos critérios de inclusdo. Dos 73 estudos restantes, 40 foram

eliminados apos a leitura do resumo, sendo 18 por duplicidade, 9 por apresentarem
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desenhos inadequados de estudo, 2 porque a intervengdo ndo era realizada por
fisioterapeuta, 7 pelo idioma do texto e 4 pelo tipo de populagéo estudada. Dos 33
artigos retidos, néo foi possivel obter a versdo completa do texto de 4. Os 29 artigos
restantes tiveram o texto lido na integra, dos quais 11 foram excluidos por nao
preencherem os critérios de elegibilidade (Figura 1).

Foram selecionados 18 estudos (18-35) para sintese qualitativa. Os estudos
incluiram 2.950 adultos com diagnadstico de diferentes tipos de cefaleia, sendo 2.409
mulheres e 541 homens, cuja idade variou entre 18 e 60 anos. A populagéo
analisada nos estudos foi composta de participantes com cefaleia do tipo
tensional(18-20, 25, 26, 31), cefaleia cervicogénica(20, 21, 27, 28, 30, 32, 34, 35) e
migranea(20, 25, 26). Um total de 3 estudos(22, 29, 33) ndo definiram o tipo de
cefaleia analisado e 1 estudo(23) disse que avaliou cefaleias primarias, porém néo
mencionou quais delas.

Com relacdo ao risco de viés dos estudos incluidos, 5(23, 26, 32, 33, 35)
tiveram baixo risco de viés no que se refere a randomizacédo, pois utilizaram um
método adequado por meio de geracdo de sequéncia por computador ou programa
de randomizacao. Ja 4 estudos(20, 23, 27, 34) tiveram alto risco de viés, pois
utilizaram métodos inadequados de randomizagdo, como nomes em papéis ou
envelopes. Os 9 artigos restantes(19, 21, 22, 24, 25, 28-31) n&o informaram o
método de avaliacdo utilizado, apresentando risco de viés incerto. O sigilo de
alocacdo foi realizado adequadamente, com baixo risco de viés, em apenas 2
artigos(20, 33), através de envelopes opacos e selados ou em arquivo de
computador. Em 3(18, 19, 35) tiveram risco de vié€s incerto por ndo especificarem se
0 envelope era opaco ou selado. Outros 13 trabalhos(18, 21-28, 30, 31, 33, 34)
tiveram alto risco de viés, pois ndo realizaram sigilo de alocagdo. Apesar dos
achados, € importante ressaltar a relevancia de uma randomizacao adequada em
pesquisas, para garantir que os participantes sejam distribuidos de forma
semelhante entre os grupos e a homogeneidade da amostra(36). Além disso, a
randomizacao evita a alocagdo em grupos cujos desfechos ja eram esperados(37).

Quanto ao mascaramento, em apenas 3 estudos(26, 28, 34) o paciente foi
mascarado em relacdo ao grupo de intervencéao realizado, apresentando baixo risco
de viés. Em 2 ensaios(24, 29) o risco é incerto em relacdo ao cegamento dos
participantes e em outros 12 artigos(18-23, 25, 27, 30-33, 35) o procedimento nao foi

realizado. O cegamento do terapeuta foi incerto em 2 artigos(28, 29) e alto nos
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demais(18-23, 25-28, 30-35). J& o mascaramento do examinador dos desfechos, em
2 estudos(24, 29) o risco é incerto, em 7 artigos(18, 22, 23, 25, 26, 30, 33) o risco de
viés é alto, pois o procedimento néo foi realizado, e nos demais artigos(19-21, 27,
28, 31, 32, 34, 35) o risco de viés é baixo. O processo de mascaramemto, apesar de
nem sempre ser possivel de realizar, € necessario para evitar o viés de mensuracao
e execugado, diminuindo as interferéncias do investigador e do participante, evitando
gue haja diferen¢a nos cuidados de acordo com os grupos de alocagao(37).

A analise por intencado de tratar foi realizada em apenas 3 estudos(20, 26, 29),
que tiveram baixo risco de viés neste aspecto. Todavia, os demais trabalhos(18, 19,
21-25, 27, 28, 30-35) tiveram alto risco de viés, pois ndo realizaram esta analise.
Trata-se de um aspecto relevante, pois 0s estudos que ndo conduziram a analise
por intencdo de tratar podem gerar um aumento na estimativa do efeito do
tratamento entre os grupos avaliados(38).

Por fim, em 9 estudos(19-22, 25, 26, 29, 30, 33) a analise dos desfechos foi
realizada sem apresentar a média de cada grupo apOs a intervencdo, o desvio
padrdo ou ambos. Em um dos estudos(26) a andlise foi baseada na diferenca de
média e no respectivo intervalo de confianca (Tabela 2). Neste sentido, a auséncia
de dados sobre os desfechos caracteriza o viés de descricdo seletiva do desfecho,
relevante para o célculo da magnitude do efeito do tratamento (39). Por esta razéo,
os autores devem fornecer dados dos resultados sobre os desfechos apds o
tratamento e fazer a andlise entre os grupos de intervencao, evitando a comparacao

antes e apos o tratamento no mesmo grupo(10).

Critério diagnostico para cefaleia

O critério adotado para estabelecer o diagnéstico da cefaleia divergiu entre os
estudos, dos quais apenas 7 (25-28, 31, 32, 34) basearam-se nos critérios
diagnésticos da ICHD: The International Classification of Headache Disorders(2),
conforme a Tabela 1. Neste contexto, é essencial ressaltar a importancia de utilizar
os critérios diagndsticos da ICHD(2) para realizar um diagndstico preciso da cefaleia.

Os critérios da ICHD(2) foram estabelecidos por profissionais com experiéncia
em diagnostico de cefaleias e seu uso deve ser preconizado, devido a existéncia de
diversos tipos de cefaleia, cujas caracteristicas podem ser bastante semelhantes,
gerando diagnésticos equivocados(10). Portanto, os estudos que utilizaram outros
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critérios para estabelecer o tipo de cefaleia podem ser inconsistentes, gerando um
diagnostico falso positivo ou falso negativo.

Modalidades de fisioterapia e protocolos

Com relacdo as modalidades de fisioterapia utilizadas pelos estudos no
tratamento das cefaleias, uma grande variedade de técnicas foi relatada. Entre as
técnicas descritas na Tabela 1 estdo: correcdo postural(25, 26, 29), mobilizacdo da
coluna(21, 25, 27, 28, 30, 34, 35), alongamento muscular(23, 25, 31), uso de
calor(22, 25, 26), uso de gelo(19, 25), técnicas de tratamento para trigger-points(25,
32), técnicas de relaxamento(19, 25, 26, 31), exercicios respiratérios(25),
biofeedback térmico(25), massagem(19, 27, 28, 31, 33, 35), exercicios ativos ou
passivos, com ou sem carga(17, 21, 22, 25, 26, 29-31), tratamento da disfuncdo da
articulacdo termporomandibular(17, 22), uso do aparelho Posture Jac(24),
eletroestimulacédo(18, 19, 22), laser(28), acupuntura(19) e terapias manuais nao
especificadas(20).

No que se refere aos protocolos utilizados, em apenas 2 artigos(23, 35) 0s
grupos de intervencao foram descritos detalhadamente (Tabela 1). Desta forma, a
heterogeneidade dos protocolos e a auséncia de descricdo detalhada das
intervencdes, tais como a frequéncia e duracdo das sessbes, 0 numero de
repeticbes de cada técnica, o intervalo entre as sessfes e o numero total de
atendimentos compromete a reprodutibilidade dos estudos em pesquisas futuras e

na prética clinica.

Follow-up e avaliagido dos desfechos

O periodo de follow-up dos estudos variou de 1 dia a 60 meses e 2 artigos(18,
23) ndo apresentaram follow-up e a ultima avaliagdo do paciente foi realizada no
mesmo dia da intervencdo (Tabela 2). A utlizacdo de um periodo de
acompanhamento por tempo suficiente para que os resultados possam ocorrer é
fundamental durante a avaliagdo do desfecho de interesse(40), melhorando a
qualidade da evidéncia.

As disfuncdes musculoesqueléticas foram avaliadas em 9 estudos(18, 20-22,
26, 29, 32, 34, 35) e apenas 7 estudos(21, 25-28, 30, 31) avaliaram o desfecho dor
utilizando o diario de cefaleia. Apesar da grande variedade de desfechos avaliados,

em pacientes com cefaleia € essencial avaliar a dor. Ademais, na literatura sao
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encontradas muitas técnicas de mensuracdo de desfechos, contudo em pacientes
com cefaleia preconiza-se a utilizagdo do diario de cefaleia. Trata-se de um recurso
atil na avaliacéo clinica de pacientes com cefaleia, pois consiste em fazer um auto-
registro da dor, caracterizando-a quanto a intensidade, frequéncia, duracdo e
gravidade, além do uso de analgésicos(41).

Além disso, em nenhum dos estudos incluidos foram relatados efeitos
adversos as terapias empregadas, tais como tontura, dor, queda da pressao arterial,
entre outros. Todavia, a mensuracao dessas reacfes € fundamental para ponderar
os efeitos benéficos e maléficos das intervencbes, fundamentando suas

recomendagdes(10).

Importancia clinica e limitagdes

Esta revisao tem como principal contribuicdo o levantamento das evidéncias
atuais sobre o papel da fisioterapia no tratamento das cefaleias e as principais
modalidades fisioterapéuticas utilizadas nesta populacdo, as quais permitem
fundamentar e direcionar o tratamento alternativo destes pacientes. Além disso,
evidencia algumas falhas metodolégicas e a lacuna existente na descricdo dos
protocolos, mostrando a necessidade de novos trabalhos sobre o tema.

A principal limitagdo desta revisdo € o fato de que o desenho de estudo
utilizado ndo permite fazer recomendacdes sobre o uso de uma determinada
modalidade de fisioterapia. No entanto, a partir dos nossos achados, sugere-se a
realizacdo de revisdes sisteméaticas sobre a eficacia da fisioterpia no tratamento das
cefaleias, com o intuito de fazer recomendacdes sobre aplicabilidade clinica de cada

técnica.
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= Estudos identificados por meio da busca eletrénica nas bases de dados:

§ MEDLINE/PubMed (n=365), LILACS (n=191) e Cochrane (n=33).

g |

Z 516 foram excluidos pelo titulo

e ! |

% Estudos selecionados (n=73) -Duplicados=18

‘= - Desenho inapropriado=9

- v - Intervencéo sem fisioterapeuta=2

@ Estudos excluidos pelo resumo (n=40) — - Idioma=7

R -Populagéo do estudo=4

% A - Sem acesso ao artigo completo=4

ﬁ Artigos completos avaliados > - Desenho inapropriado=6
para elegibilidade (n=33) - Populagéo do estudo=3

2 - Intervencéo sem fisioterapeuta=2

3

§ Estudos inclusos na sintese qualitativa (n=19)

Figura 1. Fluxograma de captacao dos estudos para a revisao de literatura

Considerac0es finais

O emprego de diferentes técnicas de fisioterapia em pacientes com cefaleia
apresenta-se como um tratamento alternativo e ndo invasivo, promovendo a melhora
da cefaleia, dos sintomas associados e das disfungcdes musculoesqueléticas
relacionadas. Contudo, a baixa qualidade metodoldgica dos estudos incluidos e as
falhas na descricdo dos protocolos torna necessaria cautela na interpretacdo dos
resultados.

Assim, sdo necessarios novos ensaios clinicos controlados e randomizados,
baseados nos critérios diagnodsticos da ICHD e desenvolvidos com maior qualidade
metodoldgica. Além disso, os protocolos precisam ser descritos de maneira mais
detalhada e reprodutivel, incluindo a avaliagdo de efeitos adversos, no intuito de

direcionar a conduta fisioterapéutica dos pacientes com cefaleia.
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Tabela 1. Caracteristicas dos estudos incluidos
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Idade (M+DP)
anos

Populacao/

Critério diagnostico/

Modalidade de intervencéo

Protocolo de intervencéo

Autor, ano Sexo Tipo de cefaleia Profissional
Marcus et G1: 30 mulheres; G1: 36,6+9,7; Migranea com aura, ICHD, 1988/ G1: fisioterapia (correcao Frequéncia: 4x/semana,;
al., 1998" G2: 39 mulheres. G2:37,3£11,8. migranea sem aura, Neurologista postural, exercicios de Duragéo: 1h;
migrénea sem aura mobilizagéo, fortalecimento e  Intervalo: n&o informado;
eCTT alongamento, gelo/calor e Tempo de tratamento: 2
tratamento dos trigger-points); semanas, total de sessfes
G2: relaxamento, exercicios néo informado.
respiratérios e biofeedback
térmico.
Youssef e G1: 10 homens, G1: 32,4+6,5; Cefaleia N&o informa G1: mobilizagéo cervical, Frequéncia: 2x/semana;
Shanb, 8 mulheres; G2: 31,0+£3,49. cervicogénica G2: massagem no pescogo. Duracéo: 30-40 min;
2013%° G2: 12 homens, Intervalo: 2 dias;
6 mulheres Tempo de tratamento: 6
semanas, 12 sessoes.
Mongini et  G1: 112 homens, G1:48+43,52; CTT, migranea, dor ICHD, 2004/ G1: programa educacional e Frequéncia: diariamente (a
al., 2012°° 797 mulheres; G2: G2: 47+43,52. miogénica no N&o informa fisico (aquecimento, cada 2-3h);
151 homens, 821 pescogo/ombro relaxamento, correcdo postural Duragdo: 10-15 min;
mulheres. e exercicios para ombro e Intervalo: ndo se aplica;
pescoco); Tempo de tratamento: 6
G2: controle. meses, total de sessdes nédo
informado.
Jull e G1:51; 18-60 Cefaleia Sjaastad et al. 1998/ G1: manipulagéo cervical; Frequéncia: ndo informa;
Stanton, G2: 52; cervicogénica N&o informa G2: exercicios; G3: exercicios Duragdo: ndo informa;
2004™ G3: 49; e manipulagéo cervical; Intervalo: ndo informa;
G4: 48 (ndo G4: controle. Tempo de tratamento: 6
informa semanas, total de sessOes
sexo/grupo) nao informado.
Walach et G1: 2 homens, 17 G1:39,4(15,0); Dor crbnica na N&o informa/Médico G1: massagem classica Frequéncia: G1: 2x/semana;
al., 2003*’ mulheres; G2:53,3(6,6). coluna, pescoco e sueca; G2: cuidados médicos  Duragédo: G1: 20 min;
G2: 1 homem; 9 ombros e cefaleia (medicacéo e recomendacdes Intervalo: ndo informa;
mulheres. (tipo n&o definido). sobre exercicios e postura). Tempo de tratamento: 5

semanas, 10 sessoes.
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von G1: 33.3% G1: 36,1(6,5); Disfuncao ICDH, G1: controle; Frequéncia: ndo informa;
Pierkartze  homens, G2:34,7(7,1). temporomandibular 2004/Neurologista G2: movimentos acessorios da Duracdo: G2: 30 min;
Ludke, 66.7% mulheres; e cefaleia ATM, alongamentos e Intervalo: variavel;
2011% G2: 36.4% cervicogénica tratamento dos tender-trigger Tempo de tratamento: G2:
homens, 63.6% points, movimentos ativos e 21-42 dias, 6 sessdes.
mulheres. passivos, exercicios de
coordenacao e para casa.
Makofsk%/ et G1:15 mulheres; 24,56(3,75) Cefaleia N&o informa G1: Controle sem tratamento;  Frequéncia: ndo informa;
al., 2011"° G2: 15 mulheres; cervicogénica e dor G2: controle com tratamento Duragdo: ndo informa;
G3: 15 mulheres. cervical (em supino, na mesa de Intervalo: ndo informa;
estabilizacéo); Tempo de tratamento: nédo
G3: aparelho PostureJac informa.
(estabilizacéo ativa do térax,
ativando os flexores profundos
da cervical).
Karpinen et G1: 5 homens, G1:39,8(7,9); Cefaleia (tipo ndo N&o informa G1: tratamento odontolégico,  Frequéncia: ndo informa;
al., 1999" 15 mulheres; G2:40,7(9,4).  definido) e dor eletroterapia ou calor Duragéo: ndo informa,;
G2: 5 homens, cervical crbnica ou infravermelho no pescoco e Intervalo: ndo informa;
15 mulheres. dor nos ombros ombros, exercicios em casae Tempo de tratamento:
ajuste da oclusdo da ATM,; 6 semanas, 10 sessodes.
G2: sham.
Nilson et al., G1: 10 homens, G1: 35(24-60); Cefaleia ICHD, 1990/ G1: massagem com friccéo Frequéncia: 2x/semana,;
1997% 15 mulheres; G2: 42(20-57).  cervicogénica N&o informa profunda e laser; Duracéo: néo informa;
G2: 13 homens, G2: manipulagéo cervical. Intervalo: ndo informa;
15 mulheres. Tempo de tratamento:
3 semanas, 6 sessodes.
Staton e G1: 20 homens, G1: 36,3 (11,7); Cefaleia Sjaastad et al. 1998/ G1: manipulagéo e exercicios; Frequéncia: ndo informa;
Jull, 2003** 35 mulheres; G2: 36,8 (12,6); cervicogénica N&o informa G2: manipulagéo; Duragéo: ndo informa,;
G2: 23 homens, G3: 36.8 (12,4); G3: exercicios; Intervalo: ndo informa;

32 mulheres; G4: 36,5 (11,6).
G3: 31 homens,
15 mulheres;

G4: controle Tempo de tratamento:
6 semanas, total de sessdes

ndo informado.



Toreli et al.,
20042

Sjogren et
al., 2005%

Whittingham
e Nilsson,
2001%

G4: 26 homens,
18 mulheres.

G1: 5 homens, 19
mulheres;

G2: 10 homens,
14 mulheres.

G1: 4 homens, 32
mulheres;
G2: 6 homens, 11
mulheres.

G1: 20 homens,
29 mulheres;
G2: 22 homens,
34 mulheres.

44,9(24-63)

46,6 (8,4)

G1: 39,4(11,6);
G2:41,9(12,5).

CTT crbnica ou
episddica

Cefaleia (ndo
informa o tipo), dor
nos ombros ou
pescogo

Cefaleia
cervicogénica

ICHD, 1988/
Neurologista

Nao informa

ICHD, 1988/
Nao informa

G1.: fisioterapia (massagem,
relaxamento, alongamento,
exercicios em casa);

G2: acompanhamento com
neurologista e fisioterapia.

G1: etapa 1 - treino de
resisténcia e orientacfes de
postura e controle de
movimento; etapa 2 - sem
intervencao;

G2: etapa 1 — sem
intervencao; etapa 2 - treino
de resisténcia e orientagfes
de postura e controle de
movimento.

G1: etapa 1 — sham; etapa 2 -
manipulagéo cervical; etapa 3
- sem intervenc¢dao;

G2: etapa 1 - manipulagéo
cervical; etapa 2 - sem
intervencao; etapa 3 — sham.
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Frequéncia: 2x/semana,;
Duracao: nao informa;
Intervalo: ndo informa;
Tempo de tratamento:

Gl: 8 semanas; G2: 16
semanas. Total de sessbes
néo informado.

Frequéncia: 5x/semana
(Ix/dia) nas primeiras 5
semanas, 7-8x/semana (1-
2x/dia) nas semanas
seguintes;

Duracéo: néo informa;
Intervalo: néo realiza;

Tempo de tratamento:

15 semanas de intervencao e
15 semanas sem
intervencao.

Frequéncia: G1 e G2: etapa
1 3x/semana; G1l: etapa 2
3x/semana; G2: etapa 2 por
3 semanas; G1: etapa 3 por
3 semanas; G2:. etapa 3
3x/semana;

Duracéo: néo informa;
Intervalo: néo informa,;
Tempo de tratamento:

9 semanas.



De Hertogh  G1: 6 homens, 12
et al., 2009 mulheres:;
G2: 3 homens, 16
mulheres.
Nilson, G1: 9 homens, 11
19952 mulheres;
G2: 8 homens, 11
mulheres.
Lin e Wang, G1: 30 mulheres;
2015" G2: 30 mulheres.
Airaksinen e G1: 14 mulheres;
Péntinen, G2: 14 mulheres.
1992*2
Carlsson et G1: 23 mulheres;
al., 1990  G2: 29 mulheres.

G1: 43,11
(15,01);
G2: 43,32
(14,02).

G1: 41(20-57);
G2: 36(25-56).

G1: 31,2(5,2);

G2: 31,7(6,1).

38(28-46)

18-60

Cefaleia
cervicogénica,
migranea, CTT e dor
cervical

Cefaleia
cervicogénica

Cefaleias primérias

CTT cronica

CTT crbnica

ICHD, 2004

e Cervicogenic
Headache International
Study Group/Néo
informa

ICHD, 1990/Né&o

informa

Nao informa

N&o
informa/Neurologista

NIH, 1962/Neurologista

G1: terapias manuais e
cuidados médicos usuais;
G2: cuidados médicos usuais.

G1: manipulagéo cervical; G2:
laser e massagem com friccdo
profunda (ombro, térax
superior e cervical baixa).

G1: controle;
G2: alongamentos do
pescoco.

G1: placebo;
G2: eletroestimulacéo.

G1: acupuntura;

G2: fisioterapia (orientacdes,
relaxamento, automassagem,
crioterapia e TENS).
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Frequéncia: G1: 2x/semana;
Duragéo: G1: 30 min;
Intervalo: ndo informa;
Tempo de tratamento:

6 semanas. G1: 12 sessoes.

Frequéncia: 2x/semana,;
Duracao: nao informa;
Intervalo: néo informa,;
Tempo de tratamento:
3 semanas, 6 sessodes.

Frequéncia: 1 sesséo unica,;
Duracao: G2: 20 min;
Intervalo: ndo se aplica;
Tempo de tratamento:

1 sesséo.

Frequéncia: 1x/semana;
Duracdo: 30s em cada
trigger-point;

Intervalo: 1 semana;

Tempo de tratamento:

1 sessdo de cada
intervencao.

Frequéncia: G1: néo

informado; G2: 1-2x/semana,;
Duragdo: G1: 20min; G2:30-
45 min;

Intervalo: nao informa;
Tempo de tratamento:

Gl: 2-4 semanas, 4-5
sessoes; G2: 2-3 meses, 10-
12 sessoes.

M=DP: médiatdesvio padrdo; ICHD: The International Classification of Headache Disorders; G1, G2, G3 e G4: Grupo de tratamento 1, 2, 3 e 4,
respectivamente; CTT: cefaleia do tipo tensional; TENS: Transcutaneous electrical nerve stimulation; ATM: articulagdo temporomandibular;
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Tabela 2. Avaliacdo dos desfechos

Autor, ano Follow-up Desfecho (instrumento de avaliagéo) Resultados: média (desvio padréo)
1M98.9I'801L§I)f etal., Baseline, 3, 6 e 12 1.Iindice de cefaleia (diario); 1. G1: 2,11(DP né&o informado); G2: 1,52(DP néo informado);
meses apoés 0 2. Aspectos psicolégicos e comportamentais da 2 & 3. M(DP) no informados
tratamento. dor (MPI); ' '
3. Depresséao (CES-D).
Youssef e Baseline e 1 semana 1. Intensidade da dor (EVA); 1. G1: 2,2(0,7)cm; G2: 4,3(0,68)cm;
Shanb, apos o tratamento. 2. Frequéncia da dor (ndo informa); 2. G1: 1,94(0,64); G2: 3,9(0,47);
2013% 3. Duracéo da dor (ndo informa):; 3. G1: 1,3(0,23)h; G2: 1,62(0,51)h;

4. Incapacidade do pescoc¢o (NDI); 4. G1:18,9(3,7); G2: 17,5(3,5);

5. ADM cervical ativa (fita métrica). 5. G1: 3,9(0,4)cm flexdo; 2,92(0,26)cm extensdo; 3,67(0,36)cm
flexdo lateral esquerda; 3,71(0,42)cm flexdo lateral direita;
3,24(0,55)cm rotagdo esquerda; 3,61(0,23)cm rotacdo direita;

5. G2: 3,52(0,47)cm flexdo; 2,59(0,41)cm extensdo; 2,62(0,17)cm

flexdo lateral esquerda; 2,74(0,22)cm flexdo lateral direita;

2,52(0,46)cm rotagéo esquerda; 2,55(0,3)cm rotacéo direita.
Mongini et Baseline e apds 6 meses 1. Frequéncia da dor (diario); 1. G1: DM -2,53(IC -3,01a -2,04) dias; G2: -0,81(-1,29 a -0,33)
al., 2012%° de tratamento. 2. Consumo de analgésico (diario); dias;

3. indice de cefaleia (diario: intensidade x 2.G1:-0,87(-1,19 a -0,55); G2: -0,38(-0,70 a -0,06);

frequéncia); 3. G1:-0,17(-0,21 a -0,14); G2: -0,03(-0,07 a 0,00);

4. indice de dor no ombro/pescoco (diario: 4. G1:-3,23(-3,97 a -2,50); G2: -0,72(-1,46 a 0,02).
intensidade x frequéncia).

Jull e Baseline, 1 semana ap6s 1. Frequéncia da dor (diario); 1 a 8. M(DP) néo informados.
Stanton, o término do tratamento 2. Sintomas associados a dor (diario);
2004"% (7 semanas), 3, 6 e 12 3. Consumo de analgésico (diario);
meses apods o término do 4. Intensidade (EVA);
tratamento. 5. Dor cervical (NPNPQ);
6. indice da dor (MCGPQ);
7. Percepcao de auto-controle (HSLCS);
8.Mobilidade cervical (Teste de flexdo créanio-
cervical).
Walach et al., Baseline, no término do 1. Intensidade da dor (HPAL); 30 inf q
2003% tratamento, 3 meses 2. Consumo de analgésico (ndo informa); 1 a6. M(DP) ndo informados.
apés o término do 3. Estado de humor (PMS);
tratamento. 4. Depresséo (CES-D);

5. Ansiedade (STAI);
6. Conceito de corpo (FBCS).



von Pierkartz Baseline, apés 6 sessdes

e Lidke,
2011%°

Makofsk%/ et
al., 20118

Karpinen et
al., 1999'°

Nilson et al.,
1997%

de tratamento e apos 6
meses.

2 testes em um dia
(intervalo de 15 min), e 2
testes 24 horas apés
(intervalo de 15 min).

Baseline, ap6s o término
do tratamento, 12 meses
e 60 meses apds o
término do tratamento.

1 semana antes e 1
semana apos o término
do tratamento (5
semanas).

NOoO o, WNBE

WN P

WN -

. Intensidade (EVA);
. Disfuncéo na regido craniomandibular (CMD);
. Incapacidade do pescoco (NDI);

. Dor crénica na ATM (CPGS-NL);

. Medida da abertura da boca (régua e EVA);

. Desvio e crepitacdo (ndo informa);

. Limiar de dor (algbmetro).

. Resisténcia (Flexor Endurance Test).

. Dor (EVA);
. Mobilidade cervical (n&o informa);
. Atividade muscular (EMG);

. Duracao/frequéncia da dor (diario);
. Intensidade da dor (EVA);
. Consumo de analgésicos (diério).
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1. Ap6s 6 meses - G1: 7mm (DP néo informado); G2: 2,4mm (DP
nao informado);

2. Apds 6 meses - G1: 13,4 (DP nao informado); G2: 4,8 (DP nao
informado);

3. ApGs 6 meses - G1: 15 (DP néao informado); G2: 6,3 (DP nao
informado);

4. M(DP) n&o informados;

5. Ap6s 6 meses (régua): G1: 41,6 (4,3)mm; G2: 53,5(3,2)mm;
(EVA): G1: 53,0(7)mm; G2: 0,9(8)mm;

6. M(DP) néo informados;

7. Ap6s 6 meses: musculo temporal anterior esquerdo G1:
1,01(1)kgflem? G2: 1,31(0,78)kgf/lcm?; musculo temporal anterior
direito G1: 0,36(0,45) kgf/cm?; G2: 0,91(0,52) kgflcm?.

1. G1: 15,93(4,67)seg; G2: 16,86(6,58)seg; G3: 23,88(5,64)seg.

1 e 2. M(DP) né&o informados;

3. Apéds o término do tratamento: muasculo trapézio G1: 4 (DP néo
informado); G2: 14 (DP n&o informado); ECM G1:2 (DP néo
informado); G2: 14 (DP néo informado).

1. G1: 2,4 (DP nédo informado) horas/dia; G2: 2 (DP néo
informado) horas/dia;

2. G1: 36mm (DP néo informado); G2: 28mm (DP néo informado);
3. G1: 0,7 (DP néo informado); G2: 0.8 (DP néo informado).
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Staton e Jull, Baseline, 1 semana apos

20032 o término do tratamento 1. Consumo de analgésicos (diario); 1 a 3. M(DP) nédo informados.
- 2. Percepc¢ao de auto-controle (HSLCS);
3, 6 e 12 meses apos o 3. Frequéncia da cefaleia (diario)
término do tratamento. ' '
Toreli etal.,, G1: 4 semanas antes da 1E ancia (dirio)- 1. G1: 8,6 dias (DP nao informado); G2: 14,2 dias (DP néao
2004% intervengdo, 122 e 242 Greql_Jdendma d( |gr|o), & de dor: informado);
semana de follow-up; 3' DL?: aao ga goro(rdggﬁg?_a e dor); 2. G1: 1,8 (DP nao informado); G2: 1,7(DP néao informado);
G2: 4 semanas antes da 4' Cons%mo de analgésicé (diario) 3. G1: 9,4 h(DP néo informado); G2: 11,4h(DP né&o informado);
intervencdo, 122 202 e ) 4. G1: 14,8(DP néo informado); G2: 12,9 (DP n&o informado).
322 semana de follow-
up.
Sjogren et Baseline, 5semanas, 10 1. Intensidade da cefaleia (Borg CR10 scale); 1. G1: 1,42(1,69) apos intervencdo e 1,29(1,81) sem intervengao;
al., 2005* semanas, 15 semanas 2. Intensidade dos sintomas do pesco¢o e dos G2:1,51(1,65) sem intervencéo e 0,39(1,08) apds intervengéo;
ombros (Borg CR10 scale); 2. G1: 0,67(1,46) apds intervencédo e 1(1,41) sem intervengéo;
3. Forga dos membros superiores (air resistance G2: 1,5(1,68) sem intervencgéo e 0,24(0,72) apds intervencgao;
equipment); 3 e 4: M(DP) nédo informados.

4, Atividade fisica (escala de 7 pontos).

Whittingham Baseline e nas semanas 1. ADM cervical ativa (gonibmetro).
e Nilsson, 3,6,9e12.
2001°

1. Na 122 semana: G1: 73°( EP 1,3) na rotag&o direita; 72°(1,6) na
rotacdo esquerda; 40°(1,4) na flexdo lateral direita; 47°(1,3) na
flexdo lateral esquerda; G2: 70°(1,1) na rotacao direita; 69°(1,1) na
rotagdo esquerda; 47°(1,1) na flexdo lateral direita; 45°(1,1) na
flexao lateral esquerda.

De Hertogh  Na 72, 122 e 262 semana. 1. Percepcdo de melhora (GPE); 1. Na7® semana: G1: 5/9 (DP n&o informado); G2: 6/12 (DP n&o
et al., 2009** 2. Impacto da cefaleia (HIT-6); informado);

3. Intensidade cefaleia (EVA) 2. Na 78 semana: G1: 57,93(4,58); G2: 60,10(5,55);

4. Intensidade da dor cervical (EVA); 3. G1: 15,33(24,33) mm; G2: 31,91(29,37)mm;

5. Frequéncia e intensidade da dor, absenteismo 4. G1: 15,44(22,02)mm; G2: 23,00(29,18)mm);

e consumo de analgésico (questionario). 5. M(DP) n&o informados.



Nilsozrl1, Da 22 a 62 semana.
1995

Lin e Wang, Baseline, 30 min e 1h
2015" apos o tratamento.

Airaksinen e Baseline e 20min apés o

Pdntinen, término do tratamento.

1992"

Carlsson et 3-8 semanas antes do

al., 1990 tratamento, 4-9 semanas
apos o tratamento e 7-12
meses apos 0
tratamento.

WN -

. Frequéncia da dor (diario);
. Consumo de analgésico/dia (diario);
. Intensidade/episédio (EVA).

. Intensidade da dor (escala numérica).

. Limiar de sensibilidade (algbmetro).

1. Funcéo (SIP);

2. Estado emocional e bem estar mental (MACL);
3.

4. Frequéncia da dor (escala de 1-5).

Intensidade (EVA e escala de 1-5);
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1. G1: 24 horas/dia (DP néo informado); G2 23 horas/dia(DP n&o
informado);

2. G1: 0,9(DP nao informado); G2: 0,6(DP nao informado);

3. G1: 27/200mm(DP n&o informado); G2: 35/100mm(DP nao
informado).

1. 30 min ap6s o tratamento: G1: 4,50(2,13); G2: 4,27(1,91).
1. G1: 3,48(EP 0,21) kgf/cm?; 3,46(0,21) kgf/cm®.
1. M(DP) néo informados;

2. G1: 2,77(0,48); G2: 2,97(0,48);

3 e 4. M(DP) néo informados.

M+DP: médiatdesvio padrdo; DM: diferenca de média; EP: erro padrdo; IC: intervalo de confianga; G1, G2, G3 e G4: Grupo de tratamento 1, 2, 3 e 4,
respectivamente; EVA: escala visual analdgica; ADM: amplitude de movimento; NDI: Neck disability index; MPI: West Haven-Yale Multidimensional Pain
Inventory; CES-D: Center for Epidemiological Studies depression scale; NPNPQ: Northwick Park Neck Pain Questionnaire; MCGPQ: McGill Pain
Questionnaire; HSLCS: Specific Locus of Control Scale; HPAL: Hamburg Pain Adjective List; PMS: Profile of Mood State; STAI: State-Trait-Anxiety Inventory;
FBCS: Frankfurt Body Concept Scales; CMD: Anamnestic Questionnaire; GCPS-NL:Graded Chronic Pain Status; GPE: Global Perceived Effect; HIT-6:
Headache Impact Test; SIP: Sickness impact profile; MACL: Mood adjective check list, EMG: eletromiografia. *No estudo de Marcus et al., 1998, os
participantes que nao tiveram reducéo de 50% no indice de cefaleia foram submetidos aos protocolos de intervencgdo do grupo oposto, sem randomizacao.
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ABSTRACT
The objective of this study was to evaluate the efficacy of proprioceptive
neuromuscular facilitation (PNF) on range of motion (ROM) gain in young healthy
adults. We performed a systematic review of randomized controlled trials and quasi-
randomized trials, including young healthy adults. The interventions were: PNF
compared with different PNF techniques, control, other muscle stretching exercises
and musculoskeletal manipulations. The outcome measures were: articular ROM and
adverse effects. The final number of included studies was 46, involving 1,864 adults.
There was difference on ROM comparing assisted hold-relax (HR) on diagonal plane
to control, based on very low quality evidence. There was also difference on ROM
comparing assisted HR to self HR; self contract-relax (CR) to control; assisted CR
contract to control; and assisted HR contract to control, based on low quality
evidence. Moderate-quality evidence shows that results differ between self HR and
control (SMD: 0.95; 95%Cl 0.03, 1.86; 1°49%; P=0.16) in terms of ROM gain. When
performing the other comparisons, the results were based on low or very low quality
evidence and do not allow to state if PNF is more or less effective than other
stretches for improving ROM in healthy young adults. No adverse effects were

mentioned.

Key words: Flexibility; Muscle stretching exercises; Randomized controlled trial
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INTRODUCTION
Range of motion (ROM) is an outcome often researched in physiotherapy
(Khodayari and Dehghani, 2012; Mallmann et al., 2011; Moesch et 91 14;
Puentedura et al., 2011; Zakaria, Melam and Buragadda, 2012) and is related to the

displacement or full motion of a joint or of a group of muscles (Zakaria, Melam and
Buragadda, 2012). Among the individual factors that affect the extension of motion
are the structural joint characteristics and the mechanical properties of muscle
tendons (Zakaria, Melam and Buragadda, 2012), in addition to age, race and sex
(Fasen et al., 2009). In this context, stretching is used in clinical practice because it
could promote ROM gains and also to prevent injuries and muscle imbalances, which
may improve musculoskeletal function and sports performance (Funk et al., 2003;
Khodayari and Dehghani, 2012; Schuback, Hooper and Salisbury, 2004). Thus, in
addition to individual factors in maintenance of flexibility, other aspects must be
considered such as stretching duration, the number of sets (Malliaropoulos,
Papalexandris, Papalada and Papacostas, 2004; Taylor, Dalton, Seaber and Garrett,
1990), the weekly frequency (Wallin, Ekblom, Grahn and Nordenborg, 1985) and
stretching types, where protocols widely differ among studies (Fasen et al., 2009;
Khodayari and Dehghani, 2012; Mallmann et al., 2011; Moesch et al., 2014,
Puentedura et al., 2011; Schuback, Hooper and Salisbury, 2004; Yuktasir and Kaya
2009; Zakaria, Melam and Buragadda, 2012).

For this reason, some studies (Alcantara, Firmino and Lage, 2011; Azevedo,
Melo, Corréa and Chalmers, 2011; Beltrdo, Ritti-Dias, Pitangui and De Araujo, 2014;
Bonnar, Deivert and Gould, 2004; Morcelli, Oliveira and Navega, 2013) have tried to
elucidate the efficacy of different modalities for muscle stretching exercises on ROM
gain. The most mentioned techniques are static and ballistic stretching (Decoster,
Cleland, Altieri and Russell, 2005; Khodayari and Dehghani, 2012; Puentedura et al.,
2011; Zakaria, Melam and Buragadda, 2012), kinesiostretching (Mallmann et al.,
2011; Moesch et al.,, 2014), proprioceptive neuromuscular facilitation (PNF)
(Khodayari and Dehghani, 2012; Puentedura et al., 2011; Zakaria, Melam and
Buragadda, 2012) and muscle energy technique (Alcantara, Firmino and Lage,
2011). Despite the wide variety of stretching, many studies (Fasen et al., 2009; Funk
et al., 2003; Khodayari and Dehghani, 2012; Puentedura et al., 2011; Schuback,
Hooper and Salisbury, 2004; Sharman, Cresswell and Riek 2006; Wallin, Ekblom,
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Grahn and Nordenborg, 1985) suggest that PNF is more effective on the gain of
ROM than other modalities (Sharman, Cresswell and Riek, 2006).

In this context, the PNF position makes movement more efficient due to the
changes in muscle activation (Shimura and Kasai, 2002), promoting stress on mass
movements originated from central stimulation and by performing correct co-
ordination of different muscles (Showman, 1962), which could contribute to greater
control and movement organization. Moreover, is suggested that during the
technique execution, autogenic and reciprocal inhibition processes occur which could
promote its efficacy (Khodayari and Dehghani, 2012; Schuback, Hooper and
Salisbury, 2004; Sharman, Cresswell and Riek, 2006; Yuktasir and Kaya, 2009).
Thus, there is an inhibition of tonic reflex activity while performing PNF (Schuback,
Hooper and Salisbury, 2004), reducing the muscle tension through Golgi tendon
organ stimulation (Khodayari and Dehghani, 2012; Yuktasir and Kaya, 2009). This
mechanism could inflence the reduction of motorneuron activity to the antagonist
muscle, providing greater muscle stretching and ROM gain (Khodayari and
Dehghani, 2012; Schuback, Hooper and Salisbury, 2004; Yuktasir and Kaya, 2009).
However, this explanation remains controversial (Schuback, Hooper and Salisbury,
2004; Sharman, Cresswell and Riek, 2006) and the improvement in ROM may only
be associated to the influences that the PNF promotes in stretching perception and
tolerance when compared to other procedures (Sharman, Cresswell and Riek, 2006).

Three systematic reviews (Behm, Blazevich, Kay and McHugh, 2016;
Decoster, Cleland, Altieri and Russell, 2005; Harvey, Herbert and Crosbie, 2002)
were also identified about the effects of stretching on ROM gain, including the PNF
modality. Nevertheless, the three reviews (Behm, Blazevich, Kay and McHugh, 2016;
Decoster, Cleland, Altieri and Russell, 2005; Harvey, Herbert and Crosbie, 2002)
were restricted in publication language, and two of them (Decoster, Cleland, Altieri
and Russell, 2005; Harvey, Herbert and Crosbie, 2002) did not follow the
recommendations from Cochrane Collaboration Reviewers Handbook for bias
assessment risk, did not fit the criteria of a checklist or a scale, and did not provide a
final score summary such as other instruments (Jadad et al., 1996). Moreover, one
review (Behm, Blazevich, Kay and McHugh, 2016) only assessed the implemented
protocols, the dose response and the effect of treatments; however, without
assessing the risk of bias of the included studies.
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Accordingly, even with the large number of studies evaluating PNF effects on
ROM gain, it is not yet possible to recommend it based on evidence due to the
heterogeneity of protocols. Therefore, the research question for this systematic
review was: Is Proprioceptive Neuromuscular Facilitation (PNF) more effective than
other muscle stretching exercises, no treatment, or musculoskeletal manipulations on
range of motion (ROM) gain in healthy young adults? Our objective was to evaluate
the efficacy of proprioceptive neuromuscular facilitation (PNF) on range of motion

(ROM) gain in healthy young adults.

METHODS

Experimental Approach to the Problem

To test our hypotheses we performed a systematic search for randomized
controlled trials and quasi-randomized controlled trials that used Proprioceptive
Neuromuscular Facilitation (PNF) in healthy young adults of both sexes. The review
was registered on PROSPERO: CRD42015026066.

Procedures
Identification and selection of studies

The inclusion criteria were: Design: Randomized controlled trials and quasi-
randomized trials; Participants: Healthy young adults; Intervention: PNF; Control
group with no intervention; Other muscle stretching exercises; Musculoskeletal
manipulations, such as massage and manual therapies; Comparisons: PNF versus
PNF; PNF versus control group with no intervention; PNF versus other muscle
stretching exercises; PNF versus musculoskeletal manipulations, such as massage
and manual therapies; Outcome measures: Articular ROM and Adverse effects.

Studies were excluded when the PNF technique was applied on the face or for
breathing patterns or if they compared PNF with acupuncture, analgesics,
cryotherapy, kinesiotaping, biofeedback, elastic band exercises, vibration, PNF
techniques to breathing patterns or other interventions using electrotherapy,
thermotherapy or phototherapy. We also excluded studies with older adults, children,
pregnant women, people with articular replacement and those who exhibited
neuromuscular dysfunctions, musculoskeletal disorders, rheumatic diseases or

hemophilia. Studies which were only published in short version were also excluded.
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Two reviewers (DW and DA) independently assessed and identified titles and
abstracts on a computer screen according to the eligibility criteria. In cases of doubts,
studies were removed for posterior analysis of the full text. A third evaluator (EM)
was requested when there were disagreements. Study selection was conducted
independently by two evaluators (DW and DA). We systematically searched for
studies indexed in the following databases: MEDLINE/PubMed, LILACS, CINAHL,
Cochrane Central Register of Controlled Trials - CENTRAL, Scopus and Web of
Science. The MeSH/DeCS descriptor terms used in the search were: ‘Muscle
Stretching Exercises’ and ‘Range of Motion, Articular’ and the equivalent terms in
Portuguese. We also used the keyword ‘Proprioceptive Neuromuscular Facilitation’.
The descriptors in the CINAHL databases were ‘Stretching’, ‘Range of Motion’ and
‘Neuromuscular Facilitation’. We used the boolean operator AND to combine the
descriptors. The search was conducted between August 2015 and March 2017, with
no restriction for language or year of publication. Data extraction from selected

studies was conducted independently by two evaluators (DW and MM).

Assessment of characteristics of studies

Quality of evidence

The quality evidence for the outcomes articular ROM and adverse effects was
assessed using the GRADE system, which classifies the level of evidence as high,
moderate, low and very low, taking into account: design, risk of bias, inconsistency,
indirectness and imprecision (Balshem et al., 2011). The assessment of risk of bias
from the GRADE was conducted using the ‘Cochrane Collaboration Reviewers
Handbook, version 5.1.0° (Higgins and Green, 2008), extracting the following data:
randomization, allocation concealment, masking, control of losses, intention to treat
analysis, selective reporting, study population, intervention details, measures of
findings and results. The risk of bias was classified as: high, low or nuclear (Higgins
etal., 2011).

Participants
Age and sex were recorded in order to compare the similarity of participants

between trials.
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Intervention

The target muscles, intervention procedure position, stretching technique,
frequency, interval, intervention duration and washout period were recorded. The
control groups were categorized as non-muscle stretching exercise training.

The PNF techniques of contract-relax contract and hold-relax contract were
analysed separately from contract-relax and hold-relax techniques, respectively, due
to the fact that after target muscle static contraction, there is a shortened contraction
of the opposite muscle (Cornelius, 1983; Rowlands, Marginson and Lee, 2003).
When authors used the nomenclature “slow reversal hold-relax”, we considered that
they performed hold-relax contract technique (Sharman, Cresswell and Riek, 2006).
We defined as assisted PNF when the technique was performed with the assistance
of one examiner, while self-PNF was self-performed by the volunteer using their own
hands, straps or objects to offer resistance.

We defined the static contraction duration of the target muscle between 3
(Bonnar, Deivert and Gould, 2004) and 30 seconds (Fasen et al., 2009). If the study
compared different durations of contractions, we analyzed data from 3 seconds of
contraction because this duration seems to be effective in promoting gains in ROM
(Sharman, Cresswell and Riek, 2006). When studies conducted groups that
performed one or more PNF repetitions, the largest number was used for our
analysis. The same procedure was conducted when studies presented groups
performing different contraction durations.

When the studies presented the ROM values on the right and the left side, we
considered the mean of the right side. Regarding studies that graduated the intensity
of the target muscle contraction, we considered only data related to 80-100% of a

maximal static contraction.

Qutcome measures

The primary outcome was articular ROM measured with a goniometer, an
inclinometer, a fleximeter or an isokinetic dynamometer. The period of outcome
assessment, evaluated joint and outcome assessment instrument were recorded. We
organized the treatment effects into three categories: 1. immediate-effects, which

remained less than 24 hours after the end of stretching (when studies performed
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repeated measurements of ROM in less than 24 hours, we considered the first
measure for our analysis); 2. short-term effects, which lasted between 24 hours and
1 week after the end of stretching; 3. long-term effects, which remained for more than

1 week after the end of stretching.

Statistical analyses

The study data were extracted, stored and statistically analyzed in the Review
Manager (RevMan) software version 5.3. The study homogeneity was established by
a heterogeneity test, considered as homogeneous when the p value was greater than
0.05, and the heterogeneity index (1) indicated low values of heterogeneity to values
up to 30%. A meta-analysis random-effects model was performed when there were

at least two homogenous trials.

RESULTS

Flow of studies through the review

Initially, 4,528 studies were selected, of which 4,151 were excluded from the
title because they did not meet inclusion criteria. Two hundred and twenty of the
remaining 377 studies were duplicates and thus eliminated. Therefore, the abstracts
of 157 studies were read for further analysis, with 70 of them being removed because
they did not include the PNF intervention, six due to inappropriate study designs, two
for not being in accordance with the inclusion criteria and one for not assessing the
established outcomes. The 78 retained studies were selected for full text reading,
and two of them was excluded for not including the PNF intervention, nine for not
being in accordance with the study design, 14 due to not meeting the eligibility
criteria and two for not assessing the established outcomes. Thus, the final number
of studies included for qualitative synthesis was 51; however, the full texts of five
trials (Bonnar, Deivert and Gould, 2004; Schmitt, Pelham and Holt, 1999; Williford
and Smith, 1985; Sang-woo, 2009; Dae-sung, 2007) were not found to be complete
reading, so 46 studies (Figure 1) remained from which population characteristics and

stretching procedures are described on Tables 1 and 2.

Characteristics of studies

The characteristics of studies are described below.

Quality
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The risk of bias results are described in Figure 2. In analyzing the control
patient selection from the 46 included studies, 33 of them did not reveal the
randomization method used, 11 studies used an unsuitable randomization form,
including a sealed opaque envelope (Demoulin et al., 2016; Schuback, Hooper and
Salisbury, 2004), a joint range strata (Moesch et al., 2014) by matching the baseline
ROM measure among the groups (Chen et al., 2009), picking cards (Konrad, Gad
and Tilp, 2015) and a random draw method (Alcantara, Firmino and Lage, 2011; Lim,
Nam and Jung, 2014; Maddigan, Peach and Behm, 2012; Mahieu et al., 2009;
O'Hora et al.,, 2011; Youdas et al, 2010). Only two trials performed a valid
randomization method, such as a table. In relation to allocation concealment, two
studies presented an unclear risk of bias because they did not reveal whether the
envelope used to ensure secrecy was sealed, one trial (Mahieu et al., 2009) used an
unsuitable method with a shuffling cards in a container and only two articles specified
a correct procedure used to ensure secrecy. Regarding the masking process, only
two articles masked the personnel and two did not clearly define it (Figure 2).
Moreover, 19 trials masked the outcome assessors, and masking outcome
assessment procedure was unclear in one trial (Figure 2). The intention-to-treat
analysis was not conducted in 11 trials, the control of losses was unclear in five trials
due to the absence of a flowchart, and 30 trials presented low risk of bias (Figure 2).

Furthermore, there was selective description of the findings in 19 studies
(Figure 2), not providing enough data to include the studied outcomes in the meta-
analysis, such as not stating the post-intervention mean, the standard deviation
values and the confidence interval from one group (Table 3). We contacted the
authors by email in order to obtain missing data (mean and standard deviation) from
studies. However, only five studies (Alcantara, Firmino and Lage, 2011; Beltrdo, Ritti-
Dias, Pitangui and De Araujo, 2014; Kwak and Ryu, 2015; Maddigan, Peach and
Behm, 2012; Mallmann et al., 2011) answered, and this data were inserted in Table
3.

Regarding the trial designs, thirteen studies (Balle, Magnusson and McHug,
2015; Etnyre and Abraham, 1986; Kay, Dods and Blazevich, 2016; Kay, Husbands-
Beasley and Blazevich, 2015; Maddigan, Peach and Behm, 2012; Mitchell et al.,
2007; Morcelli, Oliveira and Navega, 2013; Nakamura, Tokugawa and Ichihashi,
2015; Place et al., 2013; Puentedura et al., 2011; Wicke, Gainey and Figueroa, 2014,
Worrell, Smith and Winegardner, 1994; Youdas et al., 2010) had a crossover design
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and the washout phase are described within Table 2. Most of the crossover studies
randomized the order that each technique was performed, without defining if the
randomization was conducted to establish the treatment side. Other trials
randomized the side to be treated first and the type of treatment on each side. In

addition, 25 of the 46 included studies were pre and post-design (Table 3).

Participants
The sample size was calculated in six studies (Alcantara, Firmino and Lage,

2011; Beltrdo, Ritti-Dias, Pitangui and De Araujo, 2014; Demoulin et al., 2016; Kay,
Dods and Blazevich, 2016; Kay, Husbands-Beasley and Blazevich, 2015; Konrad,
Gad and Tilp, 2015). The population characteristics of included studies are presented
in Table 1. There were 1,864 healthy young adults (566 women and 1,079 men. The
sex of 219 participants was not informed), aged between 18.8 and 41.8 years old.

Interventions

Regarding the type of intervention, 10 studies compared different PNF
techniques, 27 studies compared a PNF technique with a control group and 30 trials
compared a PNF technique with another muscle stretching exercise, such as static
stretching, ballistic stretching, kinesiostretching, maximal isometric contraction,
Mullingan traction and muscle energy (Table 2).

Regarding the protocols used, the PNF technique most used was contract-
relax, on the other hand, ten studies included the hold-relax PNF technique in their
protocol, one trial included reciprocal inhibition PNF technique, twelve trials
performed the contract-relax contract PNF technique and three studies performed the
hold-relax contract PNF technique (Table 2). Three studies did not provide a detailed
description of the intervention positions in the groups, six studies did not mention if
the intervention was performed for both sides. Most studies performed assisted PNF,
while PNF was self-performed in twelve trials (Table 2).

Furthermore, in 17 trials (Chen et al., 2009; Decicco and Fisher, 2005; Kay,
Dods and Blazevich, 2016; Kay, Husbands-Beasley and Blazevich, 2015; Mallmann
et al., 2011; Minshull et al., 2014; Mitchell et al., 2007; Moesch et al., 2014; Place et
al., 2013; Puentedura et al., 2011; Rees et al., 2007; Rowlands, Marginson and Lee,
2003; Spernoga, Uhl, Arnold and Gansneder, 2001; Sullivan, Dejulia and Worrell,
1992; Wicke, Gainey and Figueroa, 2014; Worrell, Smith and Winegardner, 1994;
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Yuktasir and Kaya, 2009) the authors included a warm-up before interventions. The
most common target muscle was the hamstring (Table 2). Only eight trials stated the
sessions duration, of which three used two minutes, two trials used five minutes, one
used ten minutes, one other used 90 minutes and another used 80 seconds (Table
2).

QOutcomes measures

Regarding the instruments for outcome assessment, 28 trials used a
goniometer, seven used an inclinometer, six used a fleximeter and five used an
isokinetic dynamometer (Table 3). Moreover, 20 trials (Balle, Magnusson and
McHug, 2015; Davis et al., 2005; Decicco and Fisher, 2005; Etnyre and Abraham,
1986; Feland and Marin 2004; Gama, Medeiros, Dantas and Souza, 2007; Khodayari
and Dehghani, 2012; Kwak and Ryu, 2015; Lim, Nam and Jung, 2014; Mallmann et
al., 2011; Minshull et al., 2014; Mitchell et al., 2007; Moesch et al., 2014; Morcelli,
Oliveira and Navega, 2013; O'Hora et al., 2011; Silva et al., 2012; Spernoga, Uhl,
Arnold and Gansneder, 2001; Yildirim et al., 2016; Yuktasir and Kaya, 2009; Zakaria,
Melam and Buragadda, 2012) did not mention a reliability analysis of the instruments
for outcome assessment. Furthermore, no studies reported the presence of adverse
effects resulting from the interventions used (Table 3).

Only two investigations (Puentedura et al., 2011; Youdas et al., 2010) stated
the difference clinically important in ROM assessment, which were 4.2 to 5.8 degrees
and 3 to 7 degrees on ROM, respectively. The results of meta-analysis on Figures 3
and 4.

Immediate effects on ROM

The immediate effects on ROM were analysed according to the different

comparisons.

Assisted hold-relax PNF compared to self hold-relax PNF

Two studies (Schuback, Hooper and Salisbury, 2004; Zakaria, Melam and
Buragadda, 2012) compared the PNF technique of hold-relax performed with
therapist’s assistance to the same technique applied by the patients themselves,
although one of them (Schuback, Hooper and Salisbury, 2004) present missing data.

The analysis from one study (Zakaria, Melam and Buragadda, 2012) produced a
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mean difference of -5.59° (95% CI -10.07, -1.12; 1 study, 30 participants), measured
with a goniometer, favouring the group performed with therapist’s assistance, based
on low quality evidence on GRADE (very serious risk of bias, no incosistency, no

inderectness, no imprecision, undetected publication bias).

Self contract-relax PNF compared to control
Two studies (Fasen et al., 2009; Mahieu et al., 2009) compared the PNF

technique of contract-relax performed by the patients themselves to a control group,

one of them (Fasen et al., 2009) presenting missing data. The analysis from one
study (Mahieu et al., 2009) produced a mean difference of -4.95° (95% CI -8.09, -1.8;
1 study, 62 participants), measured with a goniometer, favouring the PNF group,
based on low quality evidence on GRADE (very serious risk of bias, no incosistency,

no inderectness, no imprecision, undetected publication bias).

Self contract-relax PNF compared to static stretch

Two studies (Fasen et al., 2009; Wicke, Gainey and Figueroa, 2014) presented
missing data, making it infeasible to determine the difference between groups. The
meta-analysis from three studies (Maddigan, Peach and Behm, 2012; Sullivan,
Dejulia and Worrell, 1992; Worrell, Smith and Winegardner, 1994) produced a gain of
-0.22 units of standard deviation (95% CI -0.65, 0.21; 1> 0%; P=0.91; 3 studies; 84
participants; random effect), measured with an inclinometer and a goniometer (Figure
3). No difference between interventions was observed, based on very low quality
evidence on GRADE (very serious risk of bias, no incosistency, no inderectness, very

serious imprecision, undetected publication bias).

Assisted hold-relax PNF compared to static stretch

The meta-analysis from three studies (Lim, Nam and Jung 2014; Nakamura,
Tokugawa and Ichihashi 2015; Puentedura et al., 2011) produced a gain of 0.04 units
of standard deviation (95% CI -0.28, 0.36; 1> 0%; P=0.47; 3 studies; 152 participants;
random effect), measured with an inclinometer and an isokinetic dynamometer
(Figure 3). No difference between interventions was observed, based on very low
guality evidence on GRADE(very serious risk of bias, no incosistency, no
inderectness, very serious imprecision, undetected publication bias).
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Assisted hold-relax PNF compared to control

One study (Schuback, Hooper and Salisbury, 2004) presented missing data,
making it infeasible to determine the difference between groups. The meta-analysis
from three studies (Lim, Nam and Jung, 2014; Puentedura et al., 2011; Spernoga,
Uhl, Arnold and Gansneder, 2001) produced a gain of 0.05 units of standard
deviation (95% ClI -2.77, 2.87; 1> 98%; P<0.00001; 3 studies; 122 participants;
random effect), measured with a goniometer and an inclinometer (Figure 3). No
difference between interventions was observed, based on very low quality evidence
on GRADE (very serious risk of bias, very serious incosistency, no inderectness, very
serious imprecision, undetected publication bias).

Self hold-relax PNF compared to control

One study (Schuback, Hooper and Salisbury, 2004) presented missing data,
making it infeasible to determine the difference between groups. The meta-analysis
from two studies (Demoulin et al., 2016; Yildirim et al., 2016) produced a gain of 0.95
units of standard deviation (95% Cl 0.03, 1.86; 1> 49%; P=0.16; 2 studies; 77
participants; random effect), measured with a goniometer (Figure 3), favouring the
control group, based on moderate quality evidence on GRADE (serious risk of bias,
no incosistency, no inderectness, no serious imprecision, undetected publication
bias).

Assisted contract-relax PNF compared to control
Four studies (Etnyre and Lee, 1988; Feland and Marin, 2004; Ford and
McChesney, 2007; Sady, Wortman and Blanke, 1982) presented missing data,

making it infeasible to determine the difference between groups. The meta-analysis
from seven studies (Alcantara, Firmino and Lage, 2011; Azevedo, Melo, Corréa and
Chalmers, 2011; Gama, Medeiros, Dantas and Souza, 2007; Khodayari and
Dehghani, 2012; Kwak and Ryu, 2015; O'Hora et al., 2011; Rubini et al., 2011)
produced a gain of 0.83 units of standard deviation (95% CI -0.15, 1.81; 1> 91%;
P<0.00001; 7 studies; 238 participants; random effect), measured with a goniometer,
a fleximeter and an inclinometer (Figure 3). No difference between interventions was
observed, based on very low quality evidence on GRADE (very serious risk of bias,
very serious incosistency, no inderectness, very serious imprecision, undetected

publication bias).
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Assisted contract-relax PNF compared to static stretch
Six studies (Etnyre and Lee, 1988; Ford and McChesney, 2007; Kay,
Husbands-Beasley and Blazevich, 2015; Minshull et al., 2014; Mitchell et al., 2007,

Sady, Wortman and Blanke, 1982) presented missing data, making it infeasible to

determine the difference between groups. The meta-analysis from seven studies
(Balle, Magnusson and McHug, 2015; Etnyre and Abraham, 1986; Mallmann et al.,
2011; Moesch et al., 2014; Morcelli, Oliveira and Navega, 2013; O'Hora et al., 2011;
Rubini et al., 2011) produced a gain of 0.08 units of standard deviation (95% CI -
0.19, 0.36; I? 6%; P=0.38; 7 studies; 226 participants; random effect), measured with
a goniometer, an isokinetic dynamometer and a fleximeter (Figure 3). No difference
between interventions was observed, based on very low quality evidence on GRADE
(very serious risk of bias, no incosistency, no inderectness, very serious imprecision,

undetected publication bias).

Assisted contract-relax PNF compared to balistic stretch

Two studies (Morcelli, Oliveira and Navega, 2013; Sady, Wortman and Blanke,
1982) compared the PNF technique of contract-relax to balistic stretching, one of
them (Sady, Wortman and Blanke, 1982) presented missing data, making it
infeasible to determine the difference between groups. The analysis from one study
(Morcelli, Oliveira and Navega, 2013) produced a mean difference of 0.09° (95% CI -
6.64, 6.82; 1 study; 46 participants), measured with a goniometer. No difference
between interventions was observed, based on very low quality evidence on GRADE
(very serious risk of bias, no incosistency, no inderectness, very serious imprecision,

undetected publication bias).

Assisted contract-relax PNF compared to kinesiostretch

The meta-analysis from two studies (Mallmann et al., 2011; Moesch et al.,
2014) produced a gain of 0.35 units of standard deviation (95% CI -0.20, 0.90; 1* 0%;
P=0.50; 2 studies; 53 participants; random effect), measured with a goniometer
(Figure 3). No difference between interventions was observed, based on very low
quality evidence on GRADE (very serious risk of bias, no incosistency, no

inderectness, very serious imprecision, undetected publication bias).
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Assisted contract-relax PNF compared to assisted contract-relax contract
PNF
Three studies (Etnyre and Abraham, 1986; Etnyre and Lee, 1988; Kay, Dods

and Blazevich, 2016) compared two PNF techniques, one group performing the

contract-relax and the other the contract-relax contract. Two studies (Etnyre and Lee,
1988; Kay, Dods and Blazevich, 2016) presented missing data, making it infeasible
to determine the difference between groups. The analysis from one study (Etnyre
and Abraham, 1986) produced a mean difference of

-4.5° (95% CI -12.56, 3.56; 1 study; 24 participants), measured with a goniometer.
No difference between interventions was observed, based on very low quality
evidence on GRADE (very serious risk of bias, no incosistency, no inderectness, very

serious imprecision, undetected publication bias).

Assisted contract-relax contract PNF compared to static stretch

Two studies (Etnyre and Abraham, 1986; Etnyre and Lee, 1988) compared the
PNF technique of contract-relax to static stretching. One study (Etnyre and Lee,
1988) presented missing data, making it infeasible to determine the difference
between groups. The analysis from one study (Etnyre and Abraham, 1986) produced
a mean difference of 4.37° (95% CI -2.36, 11.12; 1 study; 24 participants), measured
with a goniometer. No difference between interventions was observed, based on very
low quality evidence on GRADE (very serious risk of bias, no incosistency, no

inderectness, very serious imprecision, undetected publication bias).

Assisted contract-relax PNF compared to muscle enerqgy

The analysis of one study (Alcantara, Firmino and Lage, 2011) produced a
mean difference of 0.27° (95% CI
-6.6, 7.14; 1 study; 60 participants), measured with a goniometer. No difference
between interventions was observed, based on very low quality evidence on GRADE
(very serious risk of bias, no incosistency, no inderectness, very serious imprecision,

undetected publication bias).

Assisted reciprocal inhibition PNF compared to static stretch

One study (Davis et al., 2005) presented missing data, making it infeasible to

determine the difference between groups.



115

Assisted reciprocal inhibition PNF compared to control

One study (Davis et al., 2005) presented missing data, making infeasible to

determine the difference between groups.

Assisted hold-relax PNF compared to assisted hold-relax contract PNF

The analysis of one study (Youdas et al., 2010) produced a mean difference of
3° (95% CI -0.58, 6.58; 1 study; 70 participants), measured with a goniometer,
showing no differences between groups. Data were based on very low quality
evidence on GRADE (very serious risk of bias, no incosistency, no inderectness, very

serious imprecision, undetected publication bias).

Assisted contract-relax contract PNF compared to assisted hold-relax

contract PNF
The analysis of one study (Decicco and Fisher, 2005) produced a mean
difference of -2° (95% CI -13.55, 9.55; 1 study; 20 participants), measured with a
goniometer, showing no differences between groups. Data were based on very low
quality evidence on GRADE (very serious risk of bias, no incosistency, no

inderectness, very serious imprecision, undetected publication bias).

Assisted contract-relax contract PNF compared to control

Two studies (Decicco and Fisher, 2005; Etnyre and Lee, 1988) compared the
PNF technique of contract-relax contract to a control group. One study (Etnyre and
Lee, 1988) presented missing data, making it infeasible to determine the difference
between groups. The analysis of one study (Decicco and Fisher, 2005) produced a
mean difference of -13.59° (95% CI -24.49, -2.7; 1 study; 20 participants), measured
with a goniometer, favouring the assisted contract-relax contract PNF group. Data
were based on low quality evidence on GRADE (very serious risk of bias, no

incosistency, no inderectness, no imprecision, undetected publication bias).

Assisted hold-relax contract PNF compared to control

The analysis of one study (Decicco and Fisher, 2005) produced a mean
difference of -11.59° (95% CI -23.15,
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-0.04; 1 study; 20 participants), measured with a goniometer, favouring the PNF
group. Data were based on low quality evidence on GRADE (very serious risk of

bias, no incosistency, no inderectness, no imprecision, undetected publication bias).

Self contract-relax contract PNF compared to control
Two studies (Konrad, Gad and Tilp, 2015; Place et al., 2013) compared the self

PNF technique of contract-relax contract to a control group. One study (Place et al.,
2013) presented missing data, making infeasible to determine the difference between
groups. The analysis of one study (Konrad, Gad and Tilp, 2015) produced a mean
difference of 1.3° (95% CI -3.38, 5.98; 1 study; 38 participants), measured with a
goniometer. No difference between interventions was observed, based on very low
quality evidence on GRADE (very serious risk of bias, no incosistency, no

inderectness, very serious imprecision, undetected publication bias).

Assisted slow hold-relax PNF compared to assisted slow hold-relax PNF

One study (Nelson and Cornelius, 1991) presented missing data, making

infeasible to determine the difference between groups.

Self hold-relax PNF compared to self hold-relax PNF

The analysis of one study (Demoulin et al., 2016) produced a mean difference
of -1.09° (95% CI -5.92, 3.72; 1 study; 55 participants), measured with a goniometer.
No difference between interventions was observed, based on low quality evidence on
GRADE (serious risk of bias, no incosistency, no inderectness, serious imprecision,

undetected publication bias).

Self hold-relax PNF compared to static stretch

The analysis of one study (Yildirim et al., 2016) produced a mean difference of -
6.20° (95% CI -16.73, 4.33; 1 study; 11 participants), measured with a goniometer.
No difference between interventions was observed, based on very low quality
evidence on GRADE (very serious risk of bias, no incosistency, no inderectness, very

serious imprecision, undetected publication bias).
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Self hold-relax PNF compared to Mullingan traction

The analysis of one study (Yildirim et al., 2016) produced a mean difference of
3.20° (95% CI -4.99, 11.39; 1 study; 14 participants), measured with a goniometer.
No difference between interventions was observed, based on very low quality
evidence on GRADE (very serious risk of bias, no incosistency, no inderectness, very
serious imprecision, undetected publication bias).

Assisted contract-relax PNF compared to maximal isometric contraction

One study (Kay, Husbands-Beasley and Blazevich, 2015) presented missing
data, making infeasible to determine the difference between groups.

Short-term effects on ROM

The short-term effects on ROM were analysed according to the different

comparisons.

Assisted contract-relax PNF compared to static stretch

One study (Yuktasir and Kaya, 2009) presented missing data, making infeasible
to determine the difference between groups. The meta-analysis from three studies
(Beltréo, Ritti-Dias, Pitangui and De Araujo, 2014; Chen et al., 2009; Mallmann et al.,
2011) produced a gain of 0.29 units of standard deviation (95% CI -0.07, 0.66; 1° 0%;
P=0.61; 3 studies; 118 participants; random effect), measured with an isokinetic
dynamometer and a goniometer (Figure 4). No difference between interventions was
observed, based on very low quality evidence on GRADE (very serious risk of bias,
no incosistency, no inderectness, very serious imprecision, undetected publication

bias).

Assisted contract-relax PNF compared to control

One study (Yuktasir and Kaya, 2009) presented missing data, making infeasible
to determine the difference between groups. The meta-analysis from two studies
(Chen et al., 2009; Rees et al., 2007) produced a gain of 0.54 units of standard
deviation (95% CI -2.14, 3.22; 1> 93%; P=0.0002; 2 studies; 40 participants; random
effect), measured with an isokinetic dynamometer and a goniometer (Figure 4). No

difference between interventions was observed, based on very low quality evidence
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on GRADE(very serious risk of bias, very seriou incosistency, no inderectness, very
serious imprecision, undetected publication bias).

Assisted contract-relax contract PNF compared to control

The analysis of one study (Rowlands, Marginson and Lee, 2003) produced a
mean difference of -27.99° (95% CI -35.85, - 20.14; 1 study; 26 participants),
measured with a fleximeter, favouring the PNF group. Data were based on low
quality evidence on GRADE (very serious risk of bias, no incosistency, no

inderectness, no imprecision, undetected publication bias).

Assisted hold-relax PNF on sagital plane compared to assisted hold-relax

PNF on diagonal plane

The analysis of one study (Silva et al., 2012) produced a mean difference of 8°
(95% CI -0.27, 16.27; 1 study; 20 participants), measured with a fleximeter. No
difference between interventions was observed, based on very low quality evidence
on GRADE (very serious risk of bias, no incosistency, no inderectness, very serious

imprecision, undetected publication bias).

Assisted hold-relax PNF on sagital plane compared to control

The analysis of one study (Silva et al., 2012) produced a mean difference of -
3.5° (95% CI -15.45, 8.45; 1 study; 20 participants), measured with a fleximeter. No
difference between interventions was observed, based on very low quality evidence
on GRADE (very serious risk of bias, no incosistency, no inderectness, very serious

imprecision, undetected publication bias).

Assisted hold-relax PNF on diagonal plane compared to control

The analysis of one study (Silva et al., 2012) produced a mean difference of
11.5° (95% CI 0.47, 22.52; 1 study; 20 participants), measured with a fleximeter,
favouring the control group. Data were based on very low quality evidence on
GRADE (very serious risk of bias, no incosistency, no inderectness, very serious

imprecision, undetected publication bias).
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Long-term effects on ROM

The short-term effects on ROM were analysed according to the different

comparisons.

Assisted contract-relax PNF compared to static stretch

The analysis of one study (Moesch et al., 2014) produced a mean difference of
-1.10° (95% CI -5.65, 3.45; 1 study; 28 participants), measured with a goniometer.
No difference between interventions was observed, based on very low quality
evidence on GRADE (very serious risk of bias, no incosistency, no inderectness, very

serious imprecision, undetected publication bias).

Assisted contract-relax PNF compared to kinesiostretch

The analysis of one study (Moesch et al., 2014) produced a mean difference of
-0.90° (95% CI -5.27, 3.47; 1 study; 26 participants), measured with a goniometer.
No difference between interventions was observed, based on very low quality
evidence on GRADE (very serious risk of bias, no incosistency, no inderectness, very

serious imprecision, undetected publication bias).

Assisted hold-relax PNF on sagital plane compared to assisted hold-relax

PNF on diagonal plane

The analysis of one study (Silva et al., 2012) produced a mean difference of
5.29° (95% CI-1.33, 11.93; 1 study; 20 participants), measured with a fleximeter. No
difference between interventions was observed, based on very low quality evidence
on GRADE (very serious risk of bias, no incosistency, no inderectness, very serious

imprecision, undetected publication bias).

Assisted hold-relax PNF on sagital plane compared to control

The analysis of one study (Silva et al., 2012) produced a mean difference of
5.29° (95% CI-5.55, 16.15; 1 study; 20 participants), measured with a fleximeter. No
difference between interventions was observed, based on very low quality evidence
on GRADE (very serious risk of bias, no incosistency, no inderectness, very serious

imprecision, undetected publication bias).
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Assisted hold-relax PNF on diagonal plane compared to control

The analysis of one study (Silva et al., 2012) produced a mean difference of 0°
(95% CI -11.05, 11.05; 1 study; 20 participants), measured with a fleximeter. No
difference between interventions was observed, based on very low quality evidence
on GRADE (very serious risk of bias, no incosistency, no inderectness, very serious
imprecision, undetected publication bias).

DISCUSSION

The results of this systematic review shows that there were different effects on

ROM comparing assisted hold-relax PNF on diagonal plane to a control group, based
on very low quality evidence. There was also difference on ROM comparing assisted
hold-relax PNF to self hold-relax; self contract-relax PNF to control; assisted contract-
relax contract PNF to control; and assisted hold-relax contract PNF to control, based
on low quality evidence. Moderate-quality evidence shows that results differ between
self hold-relax PNF and control in terms of ROM gain. On the other hand, there was
no different effects on ROM when comparing PNF techniques to other stretching
modalities, based on low or very low quality evidence. Therefore, due to the low-
quality evidence those findings should be taken with care, because its applicability
might be compromised. Regarding adverse effects, no conclusion was made
between benefits and harm, since those data were not stated on the included
studies.

In this context, we emphasize that ROM is a clinically important outcome,
since it contributes to preventing injuries and muscular imbalance, promoting optimal
musculoskeletal function (Zakaria, Melam and Buragadda, 2012). Another relevant
aspect is the fact that data interpretation of changes in ROM depends on the minimal
important difference (MID), which is reflected by a significant perceptible change in
patients (Cook 2008). Nevertheless, the MID on ROM has not yet been established
from studies with high quality evidence.

It is also important to state that some studies included in this review presented
missing data, making it infeasible to determine the difference between groups and
the magnitude of the treatment effect among the groups and reducing the
reproducibility of the protocol. For this reason, studies must provide post-treatment
measures to estimate the groups’ differences without overestimating the effect of

treatment, thus avoiding selective description of findings (Higgins and Green, 2008)
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which characterizes reporting bias (Norris et al., 2012). This problem occurs when
findings are selectively reported, stating the selected outcomes and analysing them
based on the results (Norris et al., 2012). Moreover, it is remarkable that single study
results should be critically assessed, considering that most of them presented a very
serious risk of bias and a large variation of the confidence interval, leading to very
serious data inaccuracies.

Regarding the aspects that influence the quality of the final evidence, the
studies limitations were that criteria used to classify the quality of evidence were low
or very low. Most of the trials presented unclear risk of selection bias, since they did
not mention the randomization method used (Montori and Guyatt, 2001; Schulz,
1995). Moreover, only two studies (Azevedo, Melo, Corréa and Chalmers, 2011;
Demoulin et al., 2016) presented low risk of selection bias according to the method of
allocation concealment performed, preventing patients’ admission to a trial in which
the upcoming assignments were known (Schulz, 1995). The purpose of
randomization is to ensure that patients were similarly distributed in groups (Montori
and Guyatt, 2001). Thus, in even knowing the relevance of those aspects to ensure
that groups are homogeneous (Goldenberg et al., 2010) and that there was no
manipulation of assignments (Schulz, 1995), the studies did not avoid confounding
factors in the analysis of post-treatment results (Goldenberg et al., 2010). Therefore,
the effects of treatment with PNF in the ROM gain are probably overestimated on
those studies (Montori and Guyatt, 2001; Schulz, 1995).

Another aspect that suggests a larger estimate of treatment effects in trials is
the fact that no study conducted an intent-to-treat analysis (Greenland, 1994).
Evidence suggests that participants who adhere to a treatment tend to show better
results than those who do not. Thus, studies that did not apply the intention-to-treat
analysis could not ensure an unbiased assessment of the efficacy of the intervention
(Montori and Guyatt, 2001). Regarding the masking process, we know that it is not
always possible to perform them, but it is necessary to avoid execution and
measuring bias, thus decreasing patient and investigator interference (Schulz, 1995).
Nevertheless, most of the trials did not mask the participants and the personnel,
exhibiting performance bias, which consists in provide different care to the
participants according to the groups they are allocated to (Higgins and Green, 2008).

Furthermore, the low similarity between the studies, the inappropriate sample

sizes and the large confidence intervals also contributed to the classification of the
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quality of the evidence as too low. In this context, only six studies (Alcantara, Firmino
and Lage, 2011; Beltrdo, Ritti-Dias, Pitangui and De Araujo, 2014; Demoulin et al.,
2016; Kay, Dods and Blazevich, 2016; Kay, Husbands-Beasley and Blazevich, 2015;
Konrad, Gad and Tilp, 2015) performed a sample calculation, evidencing that the
remaining trials may not have had sufficient power to demonstrate intergroup
difference, even when they stated it existed (Chaibi, Tuchin and Russell, 2011).
Thus, to ensure that results are clinically important and statistically significant, the
study should have an appropriate size sample (Normando, Almeida and Quintao,
2011).

Equally important was the fact that the washout phase widely ranged in the
crossover studies and did not allow a clear definition of the minimum interval required
to prevent the effects of one intervention on the other treatment modality. So, when
participants of a trial receive different treatments, they should be separated by a
sufficiently long washout period to ensure that there is no carryover effect, which is
often unknown (Wellek and Blettner, 2012).

Moreover, the treatment effect of the 22 studies that performed a single
session must be carefully assessed, since they were pre and post-test design, only
assessing the immediate or short-term effects without an adequate follow-up. Also
relevant is the fact that estimates from low-quality trials about the immediate, short-
term or long-term effects of PNF on ROM should be critically analysed. It is important
to consider that the small immediate or short-term effect on ROM produced by
stretching can be related to the transitory viscous deformation of soft tissues
(Weppler and Magnusson, 2010). For this reason, we suspect that the efficacy of
stretching maybe related to dosage, i.e. frequency and duration of stretching, as
observed by the long term effects. In addition, we believe that the presence of
personnel to perform the PNF is an important element and the absence of
differences found in this review is probably related to the high risk of bias from the
studies.

We recognize that there is probably a retrieval bias in this systematic review,
because the full texts of five potentially relevant studies (Bonnar, Deivert and Gould,
2004; Schmitt, Pelham and Holt, 1999; Williford and Smith, 1985; Sang-woo, 2009;
Dae-sung, 2007) were not found for complete reading. On the other hand, our results

highlight a very low quality of evidence on efficacy of proprioceptive neuromuscular
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facilitation in the ROM gain, suggesting the importance of conducting further clinical

trials for the future recommendation of this intervention.

PRACTICAL APPLICATIONS

In this systematic review only one comparison showed a moderate-quality

evidence that results differ between self HR PNF and control group in terms of ROM
gain, favouring the control group. Nonetheless, when performing the other
comparisons, the results were based on low or very low quality evidence and do not
allow to state if PNF is more or less effective than other stretches for improving ROM
in healthy young adults. Therefore, these findings should be taken with care,
because its applicability might be compromised. Moreover, our findings suggest that
more randomized controlled trials must be designed with greater methodological

quality and trials describing adverse effects.
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Figure 1. Studies search and selection for systematic review according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias
item for each included study, according to Cochrane Collaboration Reviewer’s
Handbook, version 5.1.0 (+ represents low risk of bias; ? representes uclear risk of
bias; - represents high risk of bias).
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Experimental Control Std. Mean Difference 5td. Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 Self CR PNF vs Static stretch
Maddigan etal., 2012 9544 12.26 13 9645 1268 13 3.2% -0.08 [-0.85, 0.649]
Sullivan etal. 1892 602 12.82 10 G636 11.62 10 237% -0.27 [F1.15, 0.63]
YWorrell et al, 1994 273 54 19 294 8.6 19 451% -0.29[-0.93, 0.35]
Subtotal (95% CI) 42 42 100.0% -0.22 [-0.65, 0.21]
Heterogeneity: Tau®=0.00; Chi*=019, df=2 {P=091), F=0%
Test for overall effect Z=1.00{P =0.32)
1.1.2 Assisted HR PNF vs Static stretch
Limetal, 2014 2338 8.91 16  26.38 663 16  20.8% -0.35 [-1.05, 0.39] b
Makamura et al,, 20158 394 31 30 39.1 32 30 39.6% 0.13[-0.38, 0.63] :
Puentedura etal, 2011 G681 T.88 0 6518 822 30 39.6% 0.16 [-0.34, 0.67]
Subtotal {95% Cl) 76 76 100.0% 0.04 [-0.28, 0.36]
Heterogeneity: Tau®= 0.00; Chi*=1.51, df =2 {P=047), F=0%
Test for overall effect 2= 0.26 (P = 0.80)
1.1.3 Assisted HR PNF vs Control
Limetal, 2014 2338 9m 16 3675 598 16 33.3% -1.89 [-2.40,-0.78] L
Fuentedura et al., 2011 G651 7.88 a0 39.79 1049 0 33.4% 2.84 [2.11,3.57] -
Spernona et al, 2001 3 832 15 4287 11.28 18 333% -1.12[-1.88,-0.34] 5
Subtotal (95% Cl) 61 61 100.0% 0.05 [-2.77, 2.87] L ]
Heterogeneity: Tau®= 6.06; Chi*=80.23, df= 2 (P = 0.00001};, #= 98%
Test for overall effect Z=0.03 (P = 0.97)
1.1.4 Assisted CR PNF vc Control
Alcantara etal, 2010 62.43 1367 30 58.9 11.88 30 155% 0.27 [-0.24, 0.78]
Azevedo et al, 2011 30y 103 20 e 1.2 20 15.2% -0.65[-1.28,-0.01] b
Gama etal 2007 165.8 31 9 1504 5.1 9 11.5% 336 [1.81, 4.91] =
Khodavari and Dehghani, 2012 71.73 424 15 6673 1.83 18 145% 1.49[0.67, 2.31] r
kwiak and Ryw, 2015 126 552 15 103.73 889 15 13.6% 2.93[1.86, 4.00] =
O'Horaetal, 2011 2513 478 18 37.33 1207 18 147% -1.08 [-1.86,-0.31] b
Rubini etal., 2011 1634 113 15 1602 1148 15 148% 0.27 [-0.45, 0.99]
Subtotal (95% Cl) 119 119 100.0% 0.83 [0.15, 1.81]
Heterogeneity: Tau®=1.54; Chi*= 6693, df= 6 (P = 0.00001});, F=91%
Testforoverall effect Z=1.66 (P =010)
1.1.5 Assisted CR PNF vs Static stretch
Balle etal, 2014 16.49 7.8 20 19 7.8 20 17.6% -0.26 [-0.89, 0.36] b
Etnyre et al., 1986 BY.75 1063 12 BY.63 765 12 11.0% 0.01 [-0.79, 0.81]
Mallmann et al., 2011 143 471 14 1426 4.47 14 127% 0.08 [-0.66, 0.83]
Moesch etal, 2014 1887 847 14 1551 611 14 124% 0.47[-0.28,1.23]
Morcellietal, 2013 1434 1059 23 14149 114 23 01% 017 [-0.41,0.75] b
O'Horaetal, 2011 2313 478 15 2713 873 18 133% -0.42 F1.15,0.300 b
Rubini et al., 2011 1634 113 15 156 11.1 15 12.9% 0.64 [-0.09,1.38]
Subtotal (95% CI) 13 113 100.0% 0.08 [-0.19, 0.36]
Heterogeneity: Tau®=0.01; Chi*= 641, df =6 (P = 0.38), F= 6%
Test for overall effect Z= 0.61 (F=0.54)
1.1.6 Assisted CR PNF vs Kinesiostretch
Mallmann et al., 2011 143 471 14 142 663 13 52.0% 0.17 [-0.59, 0.93] :
Moesch etal, 2014 1887 847 14 1541 776 12 48.0% 0.85[-0.24,1.33]
Subtotal (95% CI) 28 25 100.0% 0.35[-0.20, 0.90]
Heterogeneity: Tau®= 0.00; Chi*= 0.46, df=1 (P=0.50); F= 0%
Testforoverall effect Z=1.26 (P =0.21)
1.1.7 Self HR PNF vs Control
Demaoulin et al, 20186 741 9.4 30 67.49 9.9 34 B91% 0.63[0.13,1.14] | |
Yildinmetal, 2016 738 87 G 58.3 8.8 7O30.8% 1.65[0.32, 2.98] l
Subtotal (95% CI) 36 41 100.0% 0.95[0.03, 1.86]
Heterogeneity: Tau®= 025, Chi*= 196, df=1 (P= 016}, F= 49%
Testfor overall effect: £= 2.02 (P =0.04)

100 -a0 0 50 100

Testfor subgroup differences: Chi*= 846, df=6(P=0.21), F=281%

Favours [Experimental] Favours [Control]

Figure 3: Forest plot of comparison: PNF techniques versus other stretches
modalities, outcome: Immediate effects on ROM.
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Std. Mean Difference
IV, Random, 95% CIl

2.1.1 Assisted CR PNF vs Static stretch

Beltrdo etal., 2014 158.9 11.36 30 154.4 969 40
Chenetal, 2008 1283 132 10 1244 138 10
Mallmann et al, 2011 1402 5.7 14 1403 566 14
Subtotal (95% CI) 54 64

Heterogeneity: Tau®=0.00; Chi*= 0497, df=2 (P =061 F=0%
Testfor averall effect Z=1.57 (P=012)

2.1.2 Assisted CR PNF vs Control

Chenetal, 2009 1283 132 10 1033 116 10
Reesetal, 2007 an.1 57 10 845 47 10
Subtotal (95% CI) 20 20

58.4%
17.2%
24 4%
100.0%

43.4%
50.6%
100.0%

Heterngeneity: Tau®= 3.47; Chi*=13.95, df= 1 (P = 0.0002); F= 93%

Testfor averall effect 2= 0.40 (P = 0.64)

Test for subaroup differences: Chi®= 0.03, df=1 (P =0.86), F=0%

0.43[-0.08, 0.91]
0.28 [0.61,1.18]
-0.02 [0.76,0.72]
0.29 [-0.07, 0.66]

1.93[0.83 3.03]
-0.81 [1.73,0.11]
0.54[-214,3.22]

-100 -50 0 50
Favours [experimental] Favours [control]

100

Figure 4. Forest plot of comparison: PNF techniques versus other stretches
modalities, outcome: Short-term effects on ROM.
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Author, year

Population: number and sex

Age: M (SD) years

Zakaria et al., 2012
Fasen et al., 2009

Puentedura et al., 2011

Azevedo et al., 2011
Schuback et al., 2004

Yuktasir et al., 2009

Khodayari and Dehghani,
2012
Gama et al., 2007

Morcelli et al., 2013

Moesch et al., 2014
Chen et al., 2009
Etnyre et al., 1986
Alcantara et al., 2010

Spernoga et al., 2001

Mallmann et al., 2011
Rubini et al., 2011
Mahieu et al., 2009
Worrell et al., 1994
Kwak and Ryu, 2015
Lim et al., 2014

Maddigan et al., 2012

Beltrdo et al., 2014
Feland and Marin, 2004
Davis et al., 2005

G1:
G1:

G3

G1:

G1:
G1:

G1:
G1:

G1:
G1:

G1:
G1l:
G1l:
G1l:

G1:

Gl1:
G1l:
G1l:
G1l:
G1:
G1:

G1:

G1:
G1:

G1:
G2:

15 men; G2: 15 men.
18 (12 men; 6 women); G2: 16 (14 men; 2 women);

: 18 (4 men; 14 women).
17 men; 13 women; G2: 17 men; 13 women; G3: 17 men; 13 women.

20 men; G2: 20 men.
12; G2: 14; G3: 14. Sex not informed.

10 men; G2: 9 men; G3: 9 men.
15 men; G2: 15 men.

9 women; G2: 9 women.
7 men; 16 women; G2: 7 men; 16 women; G3: 7 men; 16 women.

14; G2: 14; G3: 12. Sex not informed.

10 men; G2: 10 men; G3: 10 men.

12 men; G2: 12 men, G3: 12 men.

19 men; 11 women; G2: 19 men; 11 women; G3: 22 men; 8 women.

15 men, G2: 15 men.

14; G2: 14; G3: 13. Sex not informed.

15 women; G2: 15 women; G3 15 women.
19 men; 14 women; G2: 14 men; 15 women.
10 men; 9 women; G2: 10 men; 9 women.
15 men; G2: 15 men.

16 men; G2: 16 men; G3: 16 men.

6 men; 7 women; G2: 6 men; 7 women.

12 men; 18 women; G2: 20 men; 20 women.
15 men; G2: 12 men.

3 men; 2 women;
3 men; 2 women; G3: 2 men e 2 women.

G1:20.3 (2.32); G2: 19.8 (2.94).
G1: 36.1 (10.1); G2: 31 (5.5);
G3:31.9 (8.3).

G1: 25.7 (3.0); G2: 25.7 (3.0);
G3: 25.7 (3.0).

22.6 (2.4).

G1: 33.5(10.3); G2 34.9 (10.7);
G3:38.1 (13.0).

21.82 (1.90).

Not informed.

G1: 23.11 (1.54); G2: 21.89 (2.26).

21.17 (1.40);

Men: 20.85 (1.57);
Women: 21.31 (1.35).
20.2 (2.74).

22 (2.1).
Not informed.

G1: 22.90 (3.80); G2: 25.13 (10.41); G3: 25.23
(2.65).
18.8 (0.63).

20.12 (2.75).

28.5 (8.0).

G1: 22.06 (2.20); G2: 21.71 (1.94).
Men: 25.7 (2.4); Women: 26.7 (4.8).
G1: 24.8 (1.9); G2: 24.7 (2.0).

G1: 22.38 (2.31); G2: 22.25 (2.29);
G3: 23.50 (2.16).

Men: 24.6 (2.12);

Women: 23.7 (4.54).

G1: 23.1 (3.7); G2: 22.0 (3.2).

22.6 (2.03).
23.1 (1.5).



Youdas et al. 2010
Rees et al., 2007
Mitchel el al., 2007
Minshull et al., 2014

Ford and McChesney,
2007
Nakamura et al., 2015

O'Hora et al., 2011

Sady et al., 1982

Wicke et al., 2014
Decicco and Fisher, 2005
Etnyre and Lee, 1988
Place et al., 2013

Nelson et al., 1991
Rowlands et al., 2003
Silva et al., 2012

Sullivan et al.,1992

Balle, Magnusson and
McHug, 2015
Demoulin et al., 2016

Kay, Dods and Blazevich,
2016

Kay, Husbands-Beasley
and Blazevich, 2015
Konrad, Gad and Tilp,
2015

Yildirim et al., 2016

G1: 12 men; 23 women; G2: 12 men; 23 women.
G1: 10 women; G2: 10 women.

G1: 16 men; 2 women; G2: 16 men; 2 women.

G1: 9 men; G2: 9 men.

18 men; 14 women. Number per group not informed.

G1: 30 men; G2: 30 men.
G1: 8 men; 7 women; G2: 8 men; 7 women; G3: 6 men; 9 women.

G1: 10 men; G2: 11 men; G3: 10 men; G4: 12 men.

G1: 11 men; 8 women; G2: 11 men; 8 women,;

G1: 8 men; 2 women; G2: 7 men; 3 women; G3: 3 men; 7 women.
49 men; 25 women. Number per group not informed.

G1: 12 men; G2: 12 men.

60 men and women. Number per group and per sex not informed.
G1: 13 women; G2: 13 women.

G1: 10 men; G2: 10 men; G3: 10 men.

G1: 4 men; 6 women; G2: 4 men; 6 women.

G1: 14 men; 6 women; G2: 14 men; 6 women.

G1: 17 men; 13 women; G2: 12 men; 13 women; G3: 18 men; 16 women.
G1: 6 men; 8 women; G2: 6 men; 8 women.

G1: 8men; 9 women; G2: 8 men; 9 women; G3: 8 men; 9 women.
G1: 20; G2: 18. Sex not informed.

G1: 5; G2: 6; G3: 8; G4: 7. Sex not informed.

Men: 32.3 (10.5); Women: 26 (7.8).

19.7 (6).

26.3 (5.9).

G1:20.3 (2.2); G2: 20.7 (2.3).
22.1 (3.04).

21.7 (1.2).

G1: 26.27 (3.43) G2: 23.73 (2.34);
G3: 26.73 (4.25).
22.9 (3.32).

Not informed.

41.75 (1.28).

20.1 (3.84).

27.7 (1.3).

G1: 22.75; G2: 20.15

20 (1.3).

24 (SD not stated)

G1: 26.7 (2.42); G2: 26.7 (2.42).
31.1(8.2)
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G1:22.5 (2.85); G2: 21.5 (1.9); G3: 22 (2.4).

26.1 (9.6).
25.6 (8.8).

Not informed.

G1:21.4 (0.8); G2: 21.8 (1.3); G3: 21.6 (1.68);

G4: 21.4 (1.8).

M: mean; SD: standard deviation; G1, G2, G3, G4 and G5: Groups of treatment 1, 2, 3, 4 and 5, respectively.
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Author, year Stretching technique Target muscle(s) Position Frequency Session
interval
Zakaria et al., G1: 4x self HR PNF (15s isometric contraction; 15s rest; total 2min); G2: 4x assisted Hamstring (one Supine 5/wk, 6wk Not stated
2012 HR PNF (15s isometric contraction; 15s rest; total 2min). side)
Fasen et al., G1: control; G2: 3x self SS (30s); Hamstring (one Supine 5/wk, 8wk Not stated
2009 G3: 3x self CR PNF (30s of antagonist contraction). side)
Puentedura et G1: 4x assisted HR PNF (10s isometric contraction; 10s SS; total 80s); Hamstring (single- Supine Single session 1wk
al., 2011 G2: 2x SS (30s; 10s rest; total 80s); G3: control. leg intervention, (washout)
contralateral limb
controls)
Azevedo et al., G1: 2x assisted CR PNF (6s isometric contraction; rest; 10s SS; total of 32s Hamstring (one Supine Single session  Not apply
2011 stretching); G2: control. side)
Schuback et al.,  G1: 4x self HR PNF (15s isometric contraction; 15s relaxation; 15s interval; total Hamstring (one Supine Single session  Not apply
2004 2min); side)
G2: identical to the G1 except for the presence of the examiner; G3: control.
Yuktasir et al., G1: 4x SS (30s; 10s interval); Hamstring and Supine 4/wk, 6wk (24 Not stated
2009 G2: 4x assisted CR PNF (10s PS; 5s isometric contraction; 5s relaxation; 15s SS; triceps surae (both sessions)
10s interval); G3: control. sides)
Khodayari and G1: control; Hamstring (one Supine 5consecutive Not apply
Dehghani, 2012 G2: 3x assisted CR PNF (6s isometric contraction with 80% of MVC; 10s relaxation;  side) days
10s interval).
Gamaet al., G1: control; Hamstring (one Supine 5consecutive 2 days
2007 G2: 6x assisted CR PNF (5s isometric contraction; relaxation; 30s SS; 10s interval).  side) days/wk, 2wk between
(10 sessions)  the 1%
and 2™
week
Morcelli et al., G1: 5x SS (30s; 30s interval); Hamstring (side not  Supine Single session 1 wk
2013 G2: 2 sets of 5x assisted CR PNF (30s SS; 5s isometric contraction; 10s SS; 30s stated) (washout)
interval);
G3: 30x assisted balistic stretch (30s; 30s interval).
Moesch et al., G1: 1x self SS (32s); Paravertebral G1: supine 3/wk, 6wk Not stated
2014 G2: 1x assisted CR PNF (5s isometric contraction; relaxation; 32s SS); lumbar muscles and and standing;
G3: 1x kinesiostretch (8s SS; 8s active-assisted stretch; 8s SS; 8s isometric hamstring (both G2: seated
contraction; 8s rest; Total 32s stretching). sides) and supine;
G3: seated.
Chen et al.,, 2009 G1: SS (Total 360min after 8 wk); Hamstring (both Position not 3/wk, 8wk 1 day at
G2: assisted PNF (5x SS; 30s interval; 2x 10s SS, 6 time during PNF. Total 108min  sides) stated least
after 8 wk); G3: control.
Etnyre et al., G1: 1x SS (9s); Soleus muscle (one  Seated Single session  Separate



1986

Alcantara et al.,

2010

Spernoga et al.,

2001

Mallmann et al.,

2011

Rubini et al.,
2011

Mahieu et al.,
2009

Worrell et al.,
1994

Kwak and Ryu,

2015

Lim et al., 2014

Maddigan et al.,

2012

Beltrao et al.,
2014

Feland and
Marin, 2004

G2: 1x assisted CR agonist PNF (SS; 6s isometric contraction; 3s SS);

G3: 1x CR-antagonist-contract PNF (SS; 6s isometric contraction; 3s SS;
contraction of antagonist muscles).

G1: 1x assisted CR agonist PNF (10s isometric contraction; relaxation; 30s of
guadriceps contraction);

G2: 3x assisted muscle energy (10s isometric contraction with 25% of MVC; 6s
relaxation); G3: control.

G1: control (total 5min);

G2: 5 X asssited HR PNF (7s SS; 7s isometric contraction; 5s relaxation; 7s SS;
total 5min).

G1l: 1x self SS (32s);

G2: 1x assisted CR PNF (5s isometric contraction; relaxation; 32s SS);

G3: 1x kinesiostretch (8s SS; 8s active-assisted stretch; 8s SS; 8s isometric
contraction; 8s SS; Total 32s stretching).

G1: 4x SS (30s; 30s interval);

G2: 4x assisted CR PNF (10s SS; 10s isometric contraction; 10s SS; 30s interval);
G3: control.

G1: 5x self CR antagonist PNF (15s SS; 6s isometric contraction; 15s dinamic
contraction of antagonist muscle; 20s interval);

G2: control.

G1: 4x self SS (15-20s; 15s interval);

G2: 4x self CR PNF (5s SS; 5s rest; 5s isometric contraction of antagonist muscle;
5s rest).

G1: 3x assisted CR PNF (8s isometric contraction with 100% of MVC; 8s rest);
G2: control.

G1: control; G2: 1x SS (30s);

G3: 1x assisted HR PNF (PS; 6s isometric contraction; 5s rest; 6s isometric
contraction; 5s rest; 6s isometric contraction).

G1: 4x self PNF isometric (5s isometric contraction; 1-2s relaxation without muscle
activation; 6s stretch; 10s interval);

G2: 4x active SS (6s stretching; 5s holding the position; 1-2s relaxation in start
position; 6s contraction of the antagonist to maximum ROM).

G1: 2x assisted CR PNF (30s PS; 6s isometric contraction; relaxation); G2: SS (1
min).

G1: 3x assisted CR PNF (PS; 6s isometric contraction with 100% of MVC; 10s rest);
G2: control.

side)

Hamstring (one
side)

Hamstring (one
side)

Paravertebral
lumbar muscles and
hamstring (both
sides)

Hip adductor
muscles

(side not stated)
Plantar flexor
muscle-tendon (side
not stated)
Hamstring (one
intervention in each
side)

Knee extensor
muscles
(one side)

Hamstring (one
side)

Hamstring (one
side)
Knee extensors

(one side)

Knee extensor
muscles

Supine

Supine

G1: supine
and standing;
G2: seated
and supine;
G3: seated
Supine

Standing

Standing

Prone

Supine

Supine

G1: supine
G2: position
not stated
Supine

Single session

Single session

Single session

Single session
Daily, 6wk

(42 sessions)
5consecutive
days, 3wk

(15 sessions)

Single session

Single session

Single session

7consecutive
days, 1wk

5consecutive
days
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days
(washout)

Not apply

Not apply

Not apply

Not apply

Not apply

2 days
between
weeks
(washout)
Not apply

Not apply

Separate
days
(washout)

Not apply

Not apply



Davis et al., 2005

Youdas et al.
2010

Rees et al., 2007

Mitchel el al.,
2007

Minshull et al.,
2014

Ford and
McChesney,
2007

Nakamura et al.,
2015

O'Hora et al.,
2011
Sady et al., 1982

Wicke et al.,
2014

Decicco and
Fisher, 2005

Etnyre and Lee,
1988

Place et al., 2013

G1: 1x SS (30s); G2: 1x assisted reciprocal inhibition PNF (SS; 10s concentric
quadriceps contraction; relaxation; 30s SS) G3: control.

G1: 1x assisted HR PNF (SS; 10s isometric contraction; ralaxation);

G2: 1x assisted HR antagonist PNF (SS; 10s isometric contraction; 10s concentric
contraction of quadriceps; relaxation).

G1: control;

G2: 4-6x assisted CR agonist PNF (SS; 6-10s isometric contraction; 2s in neutral
position; SS; 6-10s contraction of target muscles).

G1: 1x SS (40s);

G2: 4x assisted CR PNF (SS; 6s isometric contraction; 10s SS; 20s interval).

G1: 3x assisted CR agonist PNF (SS; 10s contraction of antagonists; 5s relaxation;
contraction of agonists; 10s SS; 60s interval; total 60s stretching);

G2: 3x SS (10s SS; 5s rest; 10s SS; 60s interval; total 60s stretching).

G1: 4x assisted CR agonist PNF (contraction of agonists; 6s SS; 6s isometric
contraction; 6s relaxation of antagonist);
G2: 5x SS (30s; 10s interval); G3: control.

G1: 4x assisted HR PNF (15s SS; 5s isometric contraction; 10s SS; return to plantar
flexion; total 2min stretching);

G2: 4x SS (30s; total 2min stretching).

G1: control; G2: SS (30s);

G3: 1x assisted CR PNF (SS; 6s isometric contraction; relaxation and SS).

G1: control; G2: 20x balistic stretch; G3: 3x SS (6s);

G4: 3x assisted CR PNF (stretch; 6s isometric contraction; relaxation; stretch).

G1: 2x self SS (40s);

G2: 2x self CR PNF (15s SS; 10s isometric contraction; 15s SS).

G1: 3x assisted CRC PNF (10s SS; 6s contraction with moviment of target muscles;
concentric contraction of external rotator shoulder muscles; 10s SS);

G2: 3x assisted HRC PNF (10s SS; 6s isometric contraction of target muscles;
concentric contraction of external rotator shoulder muscles;10s SS) G3: control.
G1: control; G2: 1x SS (9s);

G3: 1x assisted CR PNF (SS; 6s isometric contraction; relaxation; 3s SS);

G4: 1x assisted CR agonist PNF (SS; 6s isometric contraction; 3s SS; concentric
contraction of antagonists).

G1: control (2min walking);

(one side)
Hamstring (both
sides)

Hamstring (one
intervention on each
leg)

Ankle plantar-flexor
muscles (both
sides)

Hamstring (one
side)

Knee flexor muscles
(single-leg
intervention,
contralateral limb
controls)

Hamstring (one
side)

Plantar flexor
muscles

(one side)
Hamstring (one
side)

Shoulder, hamstring
(one side) and trunk
muscles

Hamstring (both
sides)

External rotator
shoulder muscles
(one side)

Anterior and
posterior hip and
shoulder muscles
(side not stated)
Quadriceps muscle

Supine

Supine

Seated

Supine

Supine

G1: position
not stated;
G2-G3:
seated.
Prone

Supine

G2-G4:
supine;

G2: standing;
G3-G4: prone;
Standing

Seated

Supine and
standing

Standing

3/wk, 4wk

Single session

3/wk, 4wk
(12 sessions)

Single session

3/wk, 8wk

Single session

Single session

Single session

3/wk, 6wk

2/wk, 6wk
2 non
consecutive

days/wk, 6wk

2/wk, 12wk

Single session
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Not stated
On the
same day

washout)
Not stated

2 days
(washout)
Not stated

Not apply

1-2wk
(washout)

Not apply

Not stated

1 wk
(washout)
Not stated

Not stated

2-7 days



Nelson et al.,
1991

Rowlands et al.,
2003

Silva et al., 2012

Sullivan et
al.,1992

Balle,
Magnusson and
McHug, 2015

Demoulin et al.,
2016

Kay, Dods and
Blazevich, 2016

Kay, Husbands-
Beasley and
Blazevich, 2015

Konrad, Gad and
Tilp, 2015

Yildirim et al.,
2016

G2: 4x self CRC PNF (5s isometric contraction; relaxation; 5s SS; 5s isometric
contraction; 15s interval between sides; total 90min).

G1: 3x assisted slow-reversal-HR PNF (SS of antagonists; 3s isometric contraction
of antagonists; concentric contraction of agonists; SS of antagonists; 60s interval);
G2: identical to the G1 except with 10s and 10s isometric contraction of antagonists,
respectively.

G1: 3x assisted CR agonist-contract PNF (SS; 10s isometric contraction of
hamstring; 5s relaxation; contraction of quadriceps held for10s); 3x PNF (SS; 10s
isometric contraction of hamstring; concentric contraction of trunk and quadriceps
muscles and held for 10s); G2: control.

G1: 3x assisted HR PNF on sagital plane (5s isometric contraction of hamstring;
relaxation; 15s SS; 30s interval);

G2: 3x assisted HR PNF on external and internal diagonal plane (5s isometric
contraction of hip abductors; relaxation; 15s SS; 30s interval. The same protocol
was repeated except contracting adductors muscles); G3: control.

G1: anterior pelvic tilt 1x self SS (30s; total 5min); G2: anterior pelvic tilt 2x self CR
PNF (5s hamstring contraction; 5s relaxation; 5s quadriceps contraction; total 5min).

G1: 6x SS (60s; 15s interval);
G2: 6x assisted CR PNF (10s isometric contraction with 70% of MVC; 50s SS; 15s
rest).

G1: 3x self HR PNF at the hip (30s SS; 6s isometric contraction with 75% of MVC;
30s SS; 30s rest);

G2: 3x self HR PNF at the knee (30s SS; 6s isometric contraction with 75% of MVC;
30s SS; 30s rest);

G3: control.

G1: 4x assisted CR PNF(10s SS; 5s isometric contraction; Total 60s);

G2: 4x assisted CRC PNF (10s SS; 5s isometric contraction; 10s interval; 5s
isometric contraction; Total 60s).

G1: 4x assisted CR PNF (10s SS; 5s isometric contraction; 15s interval; Total 60s);
G2: 4x SS (15s; 15s interval; Total 60s).

G3: 4x maximal isometric contraction (10s SS; 5s isometric contraction; 15s interval;
Total 60s).

G1: 4x self CRC PNF(15s SS; 6s isometric contraction; 15s antagonist contraction;
no rest; Total 144s stretching);

G2: Control.

G1: 10x SS (30s; 10s interval);

G2: Self HR PNF (10s contraction; 10s relaxation);

G3: Mullingan traction straight leg raise;

(both sides)

Internal rotator
shoulder muscles
(side not stated)

Hamstring (both
sides)

Hamstring, hip
abductors and
adductors muscles
(both sides)

Hamstring (one leg
SS and the other
leg PNF)
Hamstring (one leg
SS and the other
leg PNF)

Hamstring (both
sides)

Gastrocnemius and
triceps surae (side
not stated)
Gastrocnemius and
triceps surae (side
not stated)

Ankle muscles (side
not stated)

Hamstring (both
sides)

Prone

Supine and
seated

Supine

Standing

Seated

Supine

Seated

Seated

Standing

G1: standing
G2-G3: supine

Single session

2/wk, 6wk

5consecutive
days

4/wk, 2wk
(8 sessions)

Single session

5/wk, 8wk

Single session

Single session

5/wk, 6wk

3/wk, 4wk
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(washout)

Not apply

1 day at
least

Not apply

Not stated

On the
same day
(washout)

Not stated

1wk
(washout)

1wk
(washout)

Not stated

Not stated
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G4: control.

G1, G2, G3, G4 and G5: Groups of treatment 1, 2, 3, 4 and 5, respectively; PNF: proprioceptive neuromuscular facilitation; HR: hold-relax PNF technique; HRC: hold-relax-
contract PNF technique; CR: contract-relax PNF technique; CRC: contract-relax-contract PNF technique; SS: static stretch; MVC: maximum voluntary muscle contraction;
ROM: range of motion; wk: week.



Table 3. Outcomes assessment
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Author, year

Period of outcome assessment

Joint(s) (instrument)

ROM

Zakaria et al., 2012
Fasen et al., 2009

Puentedura et al.,
2011

Azevedo et al., 2011
Schuback et al.,
2004

Yuktasir et al., 2009
Khodayari and
Dehghani, 2012
Gama et al., 2007
Morcelli et al., 2013

Moesch et al., 2014

Chen et al., 2009
Etnyre et al., 1986
Alcantara et al.,
2010

Spernogaet al.,
2001

Mallmann et al.,
2011

Rubini et al., 2011
Mahieu et al., 2009

Worrell et al., 1994

Pre- post test

Baseline, at 4™ and 8" wk

Pre- post test

Pre- post test

Baseline and post-test

1 day before the start and 1 day after the
end of treatment

Pre- post test (control group after 5min of
rest)

Pre- post test

Pre- post test

Baseline, after 6wk without treatment, after
6wk of treatment and 8wk after the end of
treatment

Baseline and 3 days after the end of
treatment

Pre- post test

Pre- post test

Pre- post test and 2, 4, 6, 8, 16 and 32min
after the end of treatment (control group
after 5min of rest)

Pre- post test and after 1 day

before and 48h after treatment

Baseline and after 6wk

Pre- post test

Passive hip flexion (goniometer)

Passive knee extension
(goniometer)

Active knee extension
(inclinometer)

Active knee extension
(inclinometer)

Passive hip flexion (goniometer)

Passive knee extension
(goniometer)

Passive knee extension
(goniometer)

Active knee extension
(goniometer)

Active knee extension
(goniometer)

Passive knee extension
(goniometer)

Passive hip (isokinetic
dynamometer)

Active ankle dorsiflexion
(goniometer)

Hip flexion (goniometer)

Active knee extension
(goniometer)

Passive knee extension
(goniometer)

Passive hip abduction
(fleximeter)

Active ankle dorsiflexion
(goniometer)

Active knee extension

G1: M 82.2°(SD 5.07); G2: 87.8°(6.77).

Value not stated.

G1: M 66.51°(SD 7.88);

G2: 65.18°(8.22); G3: 59.79°(10.49).

G1: M 30.7°( SD 10.3);

G2:37.8°(11.2).

G1: MD 9.6°(Cl 6.6 1012.6);

G2: 12.6°(9.6 to 15.5); G3: 0.7°(0.14 to 1.3).

G1: MD 6.2°(SD 3.67); G2: 7.11°(4.64); G3: 17.22°(11.12).

G1: M 66.73°(SD 1.83); G2: 71.73°(4.24).
G1: M 150.9°(SD 5.1); G2: 165.8°(3.1).

G1: M 141.49 level (SD 11.4) G2: 143.4 (10.99);

G3:143.49 (11.68).

After 6wk of treatment:

G1: M 155.10°(SD 6.11); G2: 158.70°(8.47) G3: 154.10°(7.76).
8wk after the end of treatment:

G1: 143.70°(6.49); G2: 144.80°(5.17) G3: 143.90°(5.63).

G1: M 124.4°(SD 13.8); G2: 128.3°(13.2); G3: 103.3°(11.6).

G1: M 69.63°(SD 7.65); G2: 69.75°(10.63); G3: 65.25°(8.27).
G1: M 62.43°(SD 13.67); G2: 62.7°(12.93); G3: 58.9°(11.88).

G1: M 42.87°(SD 11.28);
G2: 31.00°(9.20).

G1: post-test M 142.6°(SD 4.47); after 1 day 140.3°(5.66);
G2:143°(4.71); 140.2°(5.7); G3: 142°(6.63); 139.4°(7.59).
G1: M 156.0°(SD 11.1); G2: 163.4°(11.3); G3: 160.2°(11.8).

G1: M 34.242°(SD 6.0);
G2: 29.296°(6.37).
G1: M 29.5°(SD 8.6); G2: 27.3°(5.9).



Kwak and Ryu, 2015
Lim et al., 2014

Maddigan et al.,
2012
Beltrdo et al., 2014

Feland and Matrin,
2004
Davis et al., 2005

Youdas et al. 2010
Rees et al., 2007
Mitchel el al., 2007

Minshull et al., 2014

Ford and
McChesney, 2007

Nakamura et al.,
2015
O'Hora et al., 2011

Sady et al., 1982

Wicke et al., 2014

Decicco and Fisher,
2005

Etnyre and Lee,
1988

Place et al., 2013

Pre- post test

Pre- post test

Pre- post test

Pre- post test on the 1% day and 1 day after
the end of treatment

Pre- post test (control group after 5min of
rest)

Baseline, at 2™ and 4™ wk

Pre- post test

Baseline and 2 days (at least) after the end
of treatment

Pre- post test.

Beseline and after 8wk

Pre- post test and 3, 7, 12, 18 and 25min
after treatment

Pre- post test
Pre- post test
Pre- post test

Baseline and after 6wk

Before the 1wk and after 6wk

Baseline and once every 3wk therafter
(pre- post measure at final session)

Pre- post test and 15min after treatment

(inclinometer)
Knee flexion (inclinometer)

Active knee extension
(inclinometer)

Active, passive and dynamic hip
ROM (goniometer)

Active knee extension
(goniometer)

Passive knee extension
(goniometer)

Passive knee extension
(inclinometer)

Passive knee extension
(goniometer)

Ankle dorsiflexion (goniometer)

Passive knee extension
(goniometer)
Passive hip flexion (fleximeter)

Active knee extension
(inclinometer)

Passive ankle dorsiflexion
(isokinetic dynamometer)
Passive knee extension
(goniometer)

Active shoulder and trunk flexion
and knee extension (fleximeter)
Hip flexion (goniometer)

Active shoulder external rotation
(goniometer)

Transverse shoulder extension
and hip flexion (goniometer)

Active hip extesion and knee
flexion (goniometer)
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G1: M 126.0°(SD 5.52); G2: 103.73°(8.89).
G1: M 36.75°(SD 5.98); G2: 26.38°(6.63); G3: 23.38°(9.91).

G1: active ROM M 95.44°(SD 12.26); G2: 96.45°(12.65).
G1: M 158.9°(SD 11.36); G2: 154.4°(9.69).

G1: MD 5.13°(SD 5.11); G2: 0.33°(0.88).

G1: 85.2° G2: 70.2°; G3: 54.6°.

G1: M 160°(SD 8); G2: 163°(7).

G1: right M 84.5°(SD 4.7);
G2: 80.1°(5.7).
G1: value not stated; G2: MG 17.36°(SD 10.79).

Value not stated.

G1: M 63.4°(SD 9.6);

G2: 60.6°(11.0);

G3: 59.0°(9.4).

G1: M 39.5°(SD 3.1); G2: 39.1°(3.2).

G1: M 37.33°(SD 12.07); G2: 27.13°(8.73); G3: 25.13°(9.75).
Group means not stated separately.

G1: MD 0.6°(SD 4.5); G2: -6,2°(6.6).
G1: M 107°(SD 11.6); G2: 105°(12.96); G3: 93.40°(11.6).

G1: shoulder M 31.6°(SD not stated) men/38.9° women;

hip 75° men/84.4° women;

G2: shoulder 40.1° men/40.4° women; hip 91.8° men/96.7° women;
G3: shoulder 45.6° men/53.3° women; hip 95.9° men/113° women;
G4: shoulder 49.9° men/53.2° women; hip 106.6°men/113.6°women.
Value not stated.



Nelson et al., 1991

Rowlands et al.,
2003
Silva et al., 2012

Sullivan et al.,1992

Balle, Maghusson
and McHug, 2015
Demoulin et al.,
2016

Kay, Dods and
Blazevich, 2016
Kay, Husbands-
Beasley and
Blazevich, 2015
Konrad, Gad and
Tilp, 2015

Yildirim et al., 2016

Baseline and after treatment

Baseline and at the 3 and 6" wk (one day
after the treatment)

Before the 5" day, before the last
intervention and 15 days after the end of
treatment

Pre-test and after the end of treatement
Pre- post test

Pre- post test

Pre- post test

Pre- post test

Pre- post test

Pre- post test

Passive shoulder internal
rotation (fleximeter)
Passive hip flexion (fleximeter)

Active hip flexion (fleximeter)

Active knee extension
(inclinometer)

Passive knee flexion (isokinetic
dynamometer)

Passive knee extension and
straight leg-raising (goniometer)

Passive ankle dorsiflexion
(isokinetic dynamometer)
Passive ankle dorsiflexion
(isokinetic dynamometer)

Active ankle dorsiflexion
(goniometer)

Passive straight leg-raising
(goniometer)

G1: M 98.68°(SD 14.58); G2: 102.95°(18.41).
G1: M 134.2°(SD 10.7); G2: 106.2°(8.6).

G1: 5th day M 64.8°(SD 10.1); 15th day 64°(6.7);
G2:72.8°(7.3); 69.3°(7.4); G3: 61.3°(14.9); 69.3°(14.9).

G1: M 60.2°(SD 12.82); G2: 63.6°(11.62).

G1: M 19°(SD 7.8); G2: 16.9°(7.8).

Passive knee extension G1: M 20.9°(SD 6.6); G2: 21.9°(6.7);
G3: 67.9°(9.9); Passive straight leg-raising G1: 74.1°(9.4);
G2: 73°(8.2); G3:67.9°(9.9).

G1: MD 4.1°(Cl 2.6 to 5.6); G2: 4°(2 to 6).

G1: MD 5.3°(SD 4.6); G2: 2.6°(3.5); G3: 2.5°(2.2).

G1: M 33.1°(7.2); G2: 31.8°(7).

G1: M 67.6°(6.2); G2: 73.8°(8.7); G3: 77°(5.4); G4: 58.3°(8.8).
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G1, G2, G3, G4 and G5: groups of treatment 1, 2, 3, 4 and 5, respectively; M: mean; MD: mean difference; MG: mean gain; SD: standard deviation; SE: standard error; CI:
confidence interval; ROM: range of motion.



ANEXO E — Migraine Disability Assessment

Este questionario pode ajudar vocé e seu medico a melhorar o tratamento das suas
dores de cabeca.

Vocé sofre de dor de cabecga?

Instrucdes: por favor responda as seguintes questdes sobre TODAS as dores de cabeca
que vocé tenha tido durante os Ultimos trés meses. Escreva sua resposta no espaco ao
lado de cada questdo. Escreva zero se vocé ndo teve aquela atividade durante os
altimos trés meses.

Lembre-se de considerar os ultimos 90 dias consecutivos.

1. Quantos dias de trabalho ou de escola vocé perdeu nos ultimos trés meses por causa
de suas dores de cabeca?

2. Em quantos dias dos ultimos trés meses vocé observou que seu rendimento no
trabalho ou na escola estava reduzido pela metade ou mais, devido as suas dores de
cabeca? (Nao inclua os dias que vocé contou na questdo 1, onde dia de trabalho ou de
aula foi perdido).

3. Em quantos dias dos tltimos trés meses vocé ndo foi capaz de executar o trabalho de
casa por causa de suas dores de cabeca?

4. Em quantos dias dos altimos trés meses seu rendimento no trabalho de casa foi
reduzido pela metade ou mais devido as suas dores de cabeca? (N&o inclua os dias que
VOCé contou na questdo 3, onde vocé ndo pode fazer o trabalho de casa).

5. Em quantos dias dos ultimos trés meses vocé perdeu atividades familiares, sociais ou
de lazer por causa das suas dores de cabeca?

A. Em quantos dias dos ultimos trés meses vocé teve dor de cabeca? (Se a dor durou
mais que um dia, conte cada um dos dias).

B . Em uma escala de 0 - 10, em média qual a intensidade da dor destas dores de
cabeca? (0 = nenhuma dor; 10 = dor mé&xima possivel).

Tendo preenchido este questionario, some os numeros de dias das questdes 1 - 5 (ndo
considere as questdes A e B). Se o resultado total for maior que 6, sugerimos que vocé
marque uma consulta com seu médico (leve este questionario com vocé).
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ANEXO F — Neck disability index

Este questionario foi criado para dar informacdes ao seu terapeuta sobre como a sua dor no
pescoco tem afetado a sua habilidade para fazer atividades diarias. Por favor, responda a cada
uma das perguntas e marque em cada secdo apenas uma alternativa que melhor se aplique a
vocé. Nos entendemos que vocé pode achar que mais de uma descri¢cdo em qualquer uma das
secOes abaixo se aplique a vocé, mas, por favor, marque apenas a alternativa que melhor

descreva o seu problema.

Secéo 1 — Intensidade da dor

() Eu néo tenho dor nesse momento.

() A dor é muito leve nesse momento.

() A dor é moderada nesse momento.

() A dor e razoavelmente grande nesse momento.

() A dor é muito grande nesse momento.

() A dor é a pior que se possa imaginar nesse momento.

Secéo 2 — Cuidado pessoal (se lavar, se vestir, etc)

() Eu posso cuidar de mim mesmo(a) sem aumentar a dor.

() Eu posso cuidar de mim mesmo(a) normalmente, mas isso faz aumentar a dor.

() E doloroso ter que cuidar de mim mesmo e eu faco isso lentamente e com cuidado.

() Eu preciso de ajuda mas consigo fazer a maior parte do meu cuidado pessoal.

() Eu preciso de ajuda todos os dias na maioria dos aspectos relacionados a cuidar de mim
mesmo(a).

() Eu ndo me visto, me lavo com dificuldade e fico na cama.

Secéo 3 — Levantar coisas

() Eu posso levantar objetos pesados sem aumentar a dor.

() Eu posso levantar objetos pesados mas isso faz aumentar a dor.

() A dor me impede de levantar objetos pesados do chéo, mas eu consigo se eles estiverem
colocados em uma boa posicédo, por exemplo em uma mesa.

() A dor me impede de levantar objetos pesados, mas eu consigo levantar objetos com peso
entre leve e médio se eles estiverem colocados em uma boa posicao.

() Eu posso levantar objetos muito leves.

() Eu ndo posso levantar nem carregar absolutamente nada.
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Secéo 4 — Leitura

() Eu posso ler tanto quanto eu queira sem dor no meu pescogo.

() Eu posso ler tanto quanto eu queira com uma dor leve no meu pescoco.

() Eu posso ler tanto quanto eu queira com uma dor moderada no meu pescoco.

() Eu ndo posso ler tanto quanto eu queira por causa de uma dor moderada no meu pescoco.
() Eu mal posso ler por causa de uma grande dor no meu pescogo.

() Eu ndo posso ler nada.

() Pergunta ndo se aplica por ndo saber ou ndo poder ler.

Secéo 5 — Dores de cabeca

() Eu ndo tenho nenhuma dor de cabega.

() Eu tenho pequenas dores de cabeca com pouca frequéncia.

() Eu tenho dores de cabeca moderadas com pouca frequéncia.

() Eu tenho dores de cabega moderadas muito frequentemente.

() Eu tenho dores de cabega fortes frequentemente.

() Eu tenho dores de cabeca quase o tempo inteiro.

Secdo 6 — Prestar Atencéo

() Eu consigo prestar atengdo quando eu quero sem dificuldade.

() Eu consigo prestar atengdo quando eu quero com uma dificuldade leve.

() Eu tenho uma dificuldade moderada em prestar atencdo quando eu quero.

() Eu tenho muita dificuldade em prestar atencdo quando eu quero.

() Eu tenho muitissima dificuldade em prestar atencdo quando eu quero.

() Eu ndo consigo prestar atencao.

Secéo 7 — Trabalho

() Eu posso trabalhar tanto quanto eu quiser.

() Eu s6 consigo fazer o trabalho que estou acostumado(a) a fazer, mas nada além disso.
() Eu consigo fazer a maior parte do trabalho que estou acostumado(a) a fazer, mas nada além
disso.

() Eu néo consigo fazer o trabalho que estou acostumado(a) a fazer.

() Eu mal consigo fazer qualquer tipo de trabalho.

() Eu ndo consigo fazer nenhum tipo de trabalho.

Secéo 8 — Dirigir automoveis

() Eu posso dirigir meu carro sem nenhuma dor no pescoco.

() Eu posso dirigir meu carro tanto quanto eu queira com uma dor leve no meu pescogo.

() Eu posso dirigir meu carro tanto quanto eu queira com uma dor moderada no meu pescogo.
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() Eu ndo posso dirigir 0 meu carro tanto quanto eu queira por causa de uma dor moderada no
meu pescogo.

() Eu mal posso dirigir por causa de uma dor forte no meu pescoco.

() Eu ndo posso dirigir meu carro de maneira nenhuma.

() Pergunta néo se aplica por ndo saber dirigir ou ndo dirigir muitas vezes.

Secéo 9 — Dormir

() Eu ndo tenho problemas para dormir.

() Meu sono é um pouco perturbado (menos de uma hora sem conseguir dormir).

() Meu sono é levemente perturbado (1-2 horas sem conseguir dormir).

() Meu sono é moderadamente perturbado (2-3 horas sem conseguir dormir).

() Meu sono é muito perturbado (3-5 horas sem conseguir dormir).

() Meu sono é completamente perturbado (5-7 horas sem conseguir dormir).

Secdo 10 — Diversao

() Eu consigo fazer todas as minhas atividades de diversdo sem nenhuma dor no pescogo.

() Eu consigo fazer todas as minhas atividades de diversao com alguma dor no pescoco.

() Eu consigo fazer a maioria, mas ndo todas as minhas atividades de diversdo por causa da
dor no meu pescogo.

() Eu consigo fazer poucas das minhas atividades de diversdo por causa da dor no meu
pescogo.

() Eu mal consigo fazer quaisquer atividades de diversdo por causa da dor no meu pescoco.
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ANEXO G - Escala de percepcdao global de mudanca

Escala de Percepgio Global de Mudanga (PGIC versio Portuguesa)

Mome: Data:

Cluesixa principal:

Desde o inicio do tratamento nesta instituigdo, coma & que descreve a mudanca (se houve) nas LIMITAGOES
DE ACTIVIDADES, SINTOMAS, EMOGOES E QUALIDADE DE VIDA no seu global, em relagio 4 sua dor
(zeleccions UMA opgio):

Sem alteragies (ou a condicdo piorou)

Cuase na mesma, sem qualquer alteragio wisivel

Ligeiramente melhor, mas, sem mudangas considerdveis

Com algumas melhorias, mas a mudanga ndo representou qualguer diferenca real
Moderadamente melhor, com mudanga ligeira mas significativa

Melhor, & com melhorias que fizeram uma diferenga real e il

ooooooad
= W i de Ly =

Muito melhor, & com uma melhoria considerdvel que fez toda a diferenca

Adaptado & Validado por: Domingues, L. & Gruz, E. {2011)
Email: lucia domingussifiess.ips.pt
Goovriaht 2004. Hurst. H. & Bolton. J.



