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considerada suficiente (+) quando o ICC ≥ 0,70 para uso em nível de grupo ou ≥ 

o o MDC ≤ mudança mínima importante (CIM) ou 

SDC ≤ CIM; na ausência de um MIC, a sentença foi classificada como 

indeterminada (?). A validade de construto foi considerada suficiente quando ≥ 

) ≥ 0,70 para 



. Quando k ≥ 10, o viés de publicação foi explorado. A 

nálises foram realizadas apenas quando ≥ 2 estudos 

ou Spearman (ρ) foram extraídas de acordo com a distribuição dos dados. Nas 

análises, os valores de r / ρ foram transformados usando o z de Fisher, 

indicativo) e quantificada usando I² e τ²; intervalos de predição de 95% sob 

modelos de efeitos aleatórios (τ² estimado por máxima verossimilhança restrita) 



– –















–



correlação média de r = 0,80 (IC95%: −0,38 a 0,99; k = 3) entre os métodos 



critério de inclusão (≥ 2). 

classificações “Adequate” e “Very Good”, enquanto poucos estudos foram 

classificados como “Doubtful” ou “Inadequate”. Essa distribuição sugere 



Nenhum estudo recebeu classificação “indeterminada” e apenas um foi 

considerado “insuficiente” em qualquer uma das propriedades de medida 



–

















Base de 
dados

Sintaxe da busca

PubMed (((((instrumentation[sh] OR methods[sh] OR "Validation Studies"[pt] OR 
"Comparative Study"[pt] OR "psychometrics"[MeSH] OR 
psychometr*[tiab] OR clinimetr*[tw] OR clinometr*[tw] OR "outcome 
assessment (health care)"[MeSH] OR "outcome assessment"[tiab] OR 
"outcome measure*"[tw] OR "observer variation"[MeSH] OR "observer 
variation"[tiab] OR "Health Status Indicators"[Mesh] OR "reproducibility of 
results"[MeSH] OR reproducib*[tiab] OR "discriminant analysis"[MeSH] 
OR reliab*[tiab] OR unreliab*[tiab] OR valid*[tiab] OR "coefficient of 
variation"[tiab] OR coefficient[tiab] OR homogeneity[tiab] OR 
homogeneous[tiab] OR "internal consistency"[tiab] OR (cronbach*[tiab] 
AND (alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND (correlation*[tiab] 
OR selection*[tiab] OR reduction*[tiab])) OR agreement[tw] OR 
precision[tw] OR imprecision[tw] OR "precise values"[tw] OR test-
retest[tiab] OR (test[tiab] AND retest[tiab]) OR (reliab*[tiab] AND (test[tiab] 
OR retest[tiab])) OR stability[tiab] OR interrater[tiab] OR inter-rater[tiab] 
OR intrarater[tiab] OR intra-rater[tiab] OR intertester[tiab] OR inter-
tester[tiab] OR intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] 
OR inter-observer[tiab] OR intraobserver[tiab] OR intra-observer[tiab] OR 
intertechnician[tiab] OR inter-technician[tiab] OR intratechnician[tiab] OR 
intra-technician[tiab] OR interexaminer[tiab] OR inter-examiner[tiab] OR 
intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] OR inter-
assay[tiab] OR intraassay[tiab] OR intra-assay[tiab] OR 
interindividual[tiab] OR inter-individual[tiab] OR intraindividual[tiab] OR 
intra-individual[tiab] OR interparticipant[tiab] OR inter-participant[tiab] OR 
intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] OR 
kappa’s[tiab] OR kappas[tiab] OR repeatab*[tw] OR ((replicab*[tw] OR 
repeated[tw]) AND (measure[tw] OR measures[tw] OR findings[tw] OR 
result[tw] OR results[tw] OR test[tw] OR tests[tw])) OR generaliza*[tiab] 
OR generalisa*[tiab] OR concordance[tiab] OR (intraclass[tiab] AND 
correlation*[tiab]) OR discriminative[tiab] OR "known group"[tiab] OR 
"factor analysis"[tiab] OR "factor analyses"[tiab] OR "factor structure"[tiab] 
OR "factor structures"[tiab] OR dimension*[tiab] OR subscale*[tiab] OR 
(multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] OR analyses[tiab])) 
OR "item discriminant"[tiab] OR "interscale correlation*"[tiab] OR 
error[tiab] OR errors[tiab] OR "individual variability"[tiab] OR "interval 
variability"[tiab] OR "rate variability"[tiab] OR (variability[tiab] AND 
(analysis[tiab] OR values[tiab])) OR (uncertainty[tiab] AND 
(measurement[tiab] OR measuring[tiab])) OR "standard error of 
measurement"[tiab] OR sensitiv*[tiab] OR responsive*[tiab] OR (limit[tiab] 
AND detection[tiab]) OR "minimal detectable concentration"[tiab] OR 
interpretab*[tiab] OR ((minimal[tiab] OR minimally[tiab] OR clinical[tiab] 
OR clinically[tiab]) AND (important[tiab] OR significant[tiab] OR 
detectable[tiab]) AND (change[tiab] OR difference[tiab])) OR (small*[tiab] 
AND (real[tiab] OR detectable[tiab]) AND (change[tiab] OR 
difference[tiab])) OR "meaningful change"[tiab] OR "ceiling effect"[tiab] 
OR "floor effect"[tiab] OR "Item response model"[tiab] OR IRT[tiab] OR 
Rasch[tiab] OR "Differential item functioning"[tiab] OR DIF[tiab] OR 
"computer adaptive testing"[tiab] OR "item bank"[tiab] OR "cross-cultural 
equivalence"[tiab])) AND (talocrural OR "ankle joint" OR foot OR ankle)) 
AND (handheld OR dynamometer OR isokinetic OR 'hand held' OR 
'hand-held')) AND (flexion OR extension OR abduction OR (internal AND 
rotation) OR (rotation AND external) OR rotation OR adduction OR 
pronation OR supination OR eversion OR inversion OR (plantar flexion) 



OR dorsiflexion)) AND (strength OR muscle OR musculoskeletal OR 
isometric OR contraction)

EMBASE #1 ('intermethod comparison'/exp OR 'data collection method'/exp OR 
'validation study'/exp OR 'feasibility study'/exp OR 'pilot study'/exp OR 
'psychometry'/exp OR 'reproducibility'/exp OR reproducib*:ab,ti OR 
'audit':ab,ti OR psychometr*:ab,ti OR clinimetr*:ab,ti OR clinometr*:ab,ti 
OR 'observer variation'/exp OR 'observer variation':ab,ti OR 'discriminant 
analysis'/exp OR 'validity'/exp OR reliab*:ab,ti OR valid*:ab,ti OR 
'coefficient':ab,ti OR 'internal consistency':ab,ti OR (cronbach*:ab,ti AND 
('alpha':ab,ti OR 'alphas':ab,ti)) OR 'item correlation':ab,ti OR 'item 
correlations':ab,ti OR 'item selection':ab,ti OR 'item selections':ab,ti OR 
'item reduction':ab,ti OR 'item reductions':ab,ti OR 'agreement':ab,ti OR 
'precision':ab,ti OR 'imprecision':ab,ti OR 'precise values':ab,ti OR 'test-
retest':ab,ti OR ('test':ab,ti AND 'retest':ab,ti) OR (reliab*:ab,ti AND 
('test':ab,ti OR 'retest':ab,ti)) OR 'stability':ab,ti OR 'interrater':ab,ti OR 
'inter-rater':ab,ti OR 'intrarater':ab,ti OR 'intra-rater':ab,ti OR 
'intertester':ab,ti OR 'inter-tester':ab,ti OR 'intratester':ab,ti OR 
'interobeserver':ab,ti OR 'inter-observer':ab,ti OR 'intraobserver':ab,ti OR 
'intertechnician':ab,ti OR 'inter-technician':ab,ti OR 'intratechnician':ab,ti 
OR 'interexaminer':ab,ti OR 'inter-examiner':ab,ti OR 'intraexaminer':ab,ti 
OR 'interassay':ab,ti OR 'inter-assay':ab,ti OR 'intraassay':ab,ti OR 'intra-
assay':ab,ti OR 'interindividual':ab,ti OR 'inter-individual':ab,ti OR 
'intraindividual':ab,ti OR 'intra-individual':ab,ti OR 'interparticipant':ab,ti 
OR 'inter-participant':ab,ti OR 'intraparticipant':ab,ti OR 'kappa':ab,ti OR 
'kappas':ab,ti OR 'coefficient of variation':ab,ti OR repeatab*:ab,ti OR 
((replicab*:ab,ti OR 'repeated':ab,ti) AND ('measure':ab,ti OR 
'measures':ab,ti OR 'findings':ab,ti OR 'result':ab,ti OR 'results':ab,ti OR 
'test':ab,ti OR 'tests':ab,ti)) OR generaliza*:ab,ti OR generalisa*:ab,ti OR 
'concordance':ab,ti OR ('intraclass':ab,ti AND correlation*:ab,ti) OR 
'discriminative':ab,ti OR 'known group':ab,ti OR 'factor analysis':ab,ti OR 
'factor analyses':ab,ti OR 'factor structure':ab,ti OR 'factor structures':ab,ti 
OR 'dimensionality':ab,ti OR subscale*:ab,ti OR 'multitrait scaling 
analysis':ab,ti OR 'multitrait scaling analyses':ab,ti OR 'item 
discriminant':ab,ti OR 'interscale correlation':ab,ti OR 'interscale 
correlations':ab,ti OR (('error':ab,ti OR 'errors':ab,ti) AND (measure*:ab,ti 
OR correlat*:ab,ti OR evaluat*:ab,ti OR 'accuracy':ab,ti OR 'accurate':ab,ti 
OR 'precision':ab,ti OR 'mean':ab,ti)) OR 'individual variability':ab,ti OR 
'interval variability':ab,ti OR 'rate variability':ab,ti OR 'variability 
analysis':ab,ti OR ('uncertainty':ab,ti AND ('measurement':ab,ti OR 
'measuring':ab,ti)) OR 'standard error of measurement':ab,ti OR 
sensitiv*:ab,ti OR responsive*:ab,ti OR ('limit':ab,ti AND 'detection':ab,ti) 
OR 'minimal detectable concentration':ab,ti OR interpretab*:ab,ti OR 
(small*:ab,ti AND ('real':ab,ti OR 'detectable':ab,ti) AND ('change':ab,ti OR 
'difference':ab,ti)) OR 'meaningful change':ab,ti OR 'minimal important 
change':ab,ti OR 'minimal important difference':ab,ti OR 'minimally 
important change':ab,ti OR 'minimally important difference':ab,ti OR 
'minimal detectable change':ab,ti OR 'minimal detectable difference':ab,ti 
OR 'minimally detectable change':ab,ti OR 'minimally detectable 
difference':ab,ti OR 'minimal real change':ab,ti OR 'minimal real 
difference':ab,ti OR 'minimally real change':ab,ti OR 'minimally real 
difference':ab,ti OR 'ceiling effect':ab,ti OR 'floor effect':ab,ti OR 'item 
response model':ab,ti OR 'irt':ab,ti OR 'rasch':ab,ti OR 'differential item 
functioning':ab,ti OR 'dif':ab,ti OR 'computer adaptive testing':ab,ti OR 
'item bank':ab,ti OR 'cross-cultural equivalence':ab,ti) AND (handheld OR 
dynamometer OR isokinetic OR 'hand heald' OR 'hand-held') AND 
(flexion OR extension OR abduction OR (internal AND rotation) OR 
(rotation AND external) OR rotation OR adduction OR pronation OR 
supination OR eversion OR inversion OR (plantar AND flexion) OR 
dorsiflexion) AND (((strength OR muscular) AND strength OR 



musculoskeletal) AND strength OR isometric OR contraction OR muscle) 
AND (talocrural OR 'ankle joint' OR foot OR ankle)

#2 #1 AND [embase]/lim NOT ([embase]/lim AND [medline]/lim)

#3 #1 AND #2
CINAHL (((MH “Psychometrics”) or ( TI psychometr* or AB psychometr* ) or ( TI 

clinimetr* or AB clinimetr* ) or ( TI clinometr* OR AB clinometr* ) or (MH 
“Outcome Assessment”) or ( TI outcome assessment or AB outcome 
assessment ) or ( TI outcome measure* or AB outcome measure* ) or 
(MH “Health Status Indicators”) or (MH “Reproducibility of Results”) or 
(MH “Discriminant Analysis”) or ( ( TI reproducib* or AB reproducib* ) or ( 
TI reliab* or AB reliab* ) or ( TI unreliab* or AB unreliab* ) ) or ( ( TI valid* 
or AB valid* ) or ( TI coefficient or AB coefficient ) or ( TI homogeneity or 
AB homogeneity ) ) or ( TI homogeneous or AB homogeneous ) or ( TI 
“coefficient of variation” or AB “coefficient of variation” ) or ( TI “internal 
consistency” or AB “internal consistency” ) or (MH “Internal 
Consistency+”) or (MH “Reliability+”) or (MH “Measurement Error+”) or 
(MH “Content Validity+”) or “hypothesis testing” or “structural validity” or 
“cross-cultural validity” or (MH “Criterion-Related Validity+”) or 
“responsiveness” or “interpretability” or ( TI reliab* or AB reliab* ) and ( (TI 
test or AB test) OR (TI retest or AB retest) ) or ( TI stability or AB stability ) 
or ( TI interrater or AB interrater ) or ( TI inter-rater or AB inter-rater ) or ( 
TI intrarater or AB intrarater ) or ( TI intra-rater or AB intrarater ) or ( TI 
intertester or AB intertester) or (TI inter-tester or AB inter-tester) or ( TI 
intratester or AB intratester) or ( TI intra-tester or AB intra-tester) or ( TI 
interobserver or AB interobserver) or (TI inter-observer or AB inter-
observer ) or ( TI intraobserver or AB intraobserver) or ( TI intra-observer 
or AB intra-observer) or ( TI intertechnician or AB intertechnician) or (TI 
inter-technician or AB inter-technician) or ( TI intratechnician or AB 
intratechnician ) or ( TI intra-technician or AB intra-technician ) or ( TI 
interexaminer or AB interexaminer ) or (TI inter-examiner or AB inter-
examiner) or (TI intraexaminer or AB intraexaminer ) OR (TI intra-
examiner or AB intra-examiner ) or (TI intra-examiner or AB intraexaminer 
) or (TI interassay or AB interassay ) or ( TI inter-assay or AB inter-assay 
) or ( TI intraassay or AB intraassay) or ( TI intra-assay or AB intra-assay ) 
or (TI interindividual or AB interindividual) or (TI inter-individual or AB 
inter-individual) OR (TI intraindividual or AB intraindividual) or (TI intra-
individual or AB intra-individual) or (TI interparticipant or AB 
interparticipant) or (TI inter-participant or AB inter-participant ) or (TI 
intraparticipant or AB intraparticipant) or (TI intra-participant or AB intra-
participant ) or (TI kappa or AB kappa) or (TI kappa’s or AB kappa’s ) or 
(TI kappas or AB kappas) or (TI repeatab* or AB repeatab*) or ( TI 
responsive* or AB responsive* ) or ( TI interpretab* or AB interpretab* )) 
AND (ankle or talocrural or ankle joint or foot) AND (handheld OR 
dynamometer OR Isokinetic OR hand-heald  OR hand held)) AND 
(Flexion or extension or abduction or internal rotation or external rotation 
or adduction or pronation or supination or eversion or inversion or OR 
plantar flexion OR dorsiflexion) AND (strength or muscular strength or 
musculoskeletal strength OR isometric OR contraction or muscle)

Web of Science Intrassession OR intra-examiner OR intra-rater OR inter-tester OR inter-
rater OR Intra session OR reliability OR “intra tester” OR “intra examiner” 
OR “intra rater” OR “inter observer” OR “inter tester” OR “inter examiner” 
OR “inter  rater” OR ICC OR Test-retest OR Validation OR 
“Reproducibility of Results” OR intra-session OR intra-tester OR intra-
examiner OR intra-rater OR inter-observer OR inter-examiner OR icc 
intraclass OR intra class OR intra-class OR coefficient OR intraclass OR 
intra class OR intra-class OR correlation OR test-retest OR reliability OR 
validity OR reliability OR reproducibility 



AND

talocrural OR 'ankle joint' OR foot OR ankle

AND

handheld OR dynamometer OR isokinetic OR 'hand held' OR 'hand-held'

AND

flexion OR extension OR abduction OR rotation OR adduction OR 
pronation OR supination OR eversion OR inversion OR “plantar flexion” 
OR dorsiflexion 

AND

strength OR muscle OR musculoskeletal OR isometric OR contraction
SPORTDiscus (instrumentation OR Validation Studies OR Comparative Study OR 

psychometrics OR psychometr* OR clinimetr* OR clinometr* OR outcome 
assessment health care OR outcome assessment OR outcome measure* 
OR observer variation OR observer variation OR Health Status Indicators 
OR reproducibility of results OR reproducib* OR discriminant analysis OR 
reliab* OR unreliab* OR valid* OR coefficient of variation OR coefficient 
OR homogeneity OR homogeneous OR internal consistency OR 
cronbach* OR test-retest OR test retest OR reliab* OR stability OR 
interrater OR inter-rater OR intrarater OR intra-rater OR intertester OR 
inter-tester OR intratester OR intra-tester OR interobserver OR inter-
observer OR intraobserver OR intra-observer OR intertechnician OR 
inter-technician OR intratechnician OR intra-technician OR interexaminer 
OR inter-examiner OR   OR factor structure OR factor structures OR 
dimension* OR subscale* OR item discriminant OR interscale correlation* 
OR individual variability OR interval variability OR rate variability OR 
measurement OR measuring OR standard error of measurement OR 
sensitiv* OR responsive* OR minimal detectable concentration OR 
interpretab* OR (minimal OR minimally OR clinical OR clinically) AND 
(important OR significant OR detectable) OR (small* detectable) AND 
(change OR difference))) AND (talocrural OR "ankle joint" OR foot OR 
ankle) AND (handheld OR dynamometer OR isokinetic OR 'hand held' 
OR 'hand-held') AND (flexion OR extension OR abduction OR rotation 
OR adduction OR pronation OR supination OR eversion OR inversion 
OR “plantar flexion” OR dorsiflexion) AND (strength OR muscle OR 
musculoskeletal OR isometric OR contraction)

PsycInfo (instrumentation OR Validation Studies OR Comparative Study OR 
psychometrics OR psychometr* OR clinimetr* OR clinometr* OR outcome 
assessment health care OR outcome assessment OR outcome measure* 
OR observer variation OR observer variation OR Health Status Indicators 
OR reproducibility of results OR reproducib* OR discriminant analysis OR 
reliab* OR unreliab* OR valid* OR coefficient of variation OR coefficient 
OR homogeneity OR homogeneous OR internal consistency OR 
cronbach* OR test-retest OR test retest OR reliab* OR stability OR 
interrater OR inter-rater OR intrarater OR intra-rater OR intertester OR 
inter-tester OR intratester OR intra-tester OR interobserver OR inter-
observer OR intraobserver OR intra-observer OR intertechnician OR 
inter-technician OR intratechnician OR intra-technician OR interexaminer 
OR inter-examiner OR OR factor structure OR factor structures OR 
dimension* OR subscale* OR item discriminant OR interscale correlation* 
OR individual variability OR interval variability OR rate variability OR 
measurement OR measuring OR standard error of measurement OR 
sensitiv* OR responsive* OR minimal detectable concentration OR 
interpretab* OR (minimal OR minimally OR clinical OR clinically) AND 



(important OR significant OR detectable) OR (small* detectable) AND 
(change OR difference))) AND (talocrural OR "ankle joint" OR foot OR 
ankle) AND (handheld OR dynamometer OR isokinetic OR 'hand held' 
OR 'hand-held') AND (flexion OR extension OR abduction OR rotation 
OR adduction OR pronation OR supination OR eversion OR inversion 
OR “plantar flexion” OR dorsiflexion) AND (strength OR muscle OR 
musculoskeletal OR isometric OR contraction)

SCOPUS intrassession OR reliability OR intra-tester OR intra-examiner OR intra-
rater OR inter-observer OR inter-tester OR inter-examiner OR inter-rater 
OR intra AND session OR reliability OR intra AND tester OR intra AND 
examiner OR intra AND rater OR inter AND observer OR inter AND tester 
OR inter AND examiner OR inter AND rater OR icc OR intraclass OR 
intra AND class OR "intra-class" OR test-retest OR validity OR reliability 
OR reliability OR validation OR "Reproducibility of Results" OR intra-
session OR reliability OR intra-tester OR intra-examiner OR intra-rater 
OR inter-observer OR inter-tester OR inter-examiner OR icc AND 
intraclass OR intra AND class OR intra-class OR coefficient OR intraclass 
OR intra AND class OR intra-class OR correlation OR test-retest OR 
reliability OR validity OR reliability OR validity OR "validation study" OR 
reproducibility

AND

talocrural OR "ankle joint" OR foot OR ankle

AND

handheld OR dynamometer OR isokinetic OR 'hand AND held' OR 'hand-
held'

AND

flexion OR extension OR abduction OR rotation OR adduction OR 
pronation OR supination OR eversion OR inversion OR "plantar flexion" 
OR dorsiflexion

AND

strength OR muscle OR musculoskeletal OR isometric OR contraction
BVS ((Intrassession OR intra-examiner OR intra-rater OR inter-tester OR inter-

rater OR Intra session OR reliability OR "intra tester" OR "intra examiner" 
OR "intra rater" OR "inter observer" OR "inter tester" OR "inter examiner" 
OR "inter  rater" OR ICC OR Test-retest OR Validation OR 
"Reproducibility of Results" OR intra-session OR intra-tester OR intra-
examiner OR intra-rater OR inter-observer OR inter-examiner OR icc 
intraclass OR intra class OR intra-class OR coefficient OR intraclass OR 
intra class OR intra-class OR correlation OR test-retest OR reliability OR 
validity OR reliability OR reproducibility) AND (talocrural OR "ankle joint" 
OR foot OR ankle) AND (handheld OR dynamometer OR isokinetic OR 
'hand held' OR 'hand-held'))



Autor (ano) Amostra 
(n)

Grupo 
muscular 
avaliado

ICC (valor) IC 95% SEM MDC Fixação de HHD

Buckinx et al., 2017 30 Dorsiflexores 0.65 0.45 – 0.86 21,1 N 19,5 N Sem fixação externa

Flexores 
plantares

0.60 0.34 – 0.83 36,4 N 29,6 N Sem fixação externa

Clarke et al., 2011 38 Flexores 
plantares

0.88 0.78 – 0.94 18,9 N 52,3 N Fixação da alça colocada logo acima do 
tornozelo

Daloia et al., 2018 110 Dorsiflexores 0.95 - - - Sem fixação externa

Flexores 
plantares

0.95 - - - Sem fixação externa

Ford-Smith et al., 2001 25 Dorsiflexores 0.71 0.50 – 0.84 - - Fixação em estrutura metálica com fechaduras

Flexores 
plantares

0.84 0.71 – 0.92 - - Fixação em estrutura metálica com fechaduras

Jackson et al., 2017 30 Flexores 
plantares

0.98 0.93 – 0.99 9,5 N 26,4 N StabD (Dispositivo de Estabilização)

Kim & Lee, 2015 55 Dorsiflexores 0.97 0.91 – 0.97 - - Sem fixação externa



Flexores 
plantares

0.96 0.94 – 0.98 - - Sem fixação externa

Romero-Franco et al., 2017 11 Dorsiflexores 0.97 0.89 – 0.99 70,6 N 195,4 N Com alças e cintos

Flexores 
plantares

0.88 0.63 – 0.96 304,1 N 109,7 N Com alças e cintos

Schaeffer et al., 2021 26 Dorsiflexores 0.89 0.78 – 0.95 1,0 N 3,5 N Sem fixação externa

Inversores 0.88 0.76 – 0.95 1,0 N 1,8 N Sem fixação externa

Evertores 0.89 0.77 – 0.95 1,0 N 1,8 N Sem fixação externa

Spink et al., 2010 72 Dorsiflexores 0.91 0.86 – 0.94 14,1 N 39,0 N Sem fixação externa

Flexores 
plantares

0.89 0.83 – 0.93 18,7 N 52,0 N Sem fixação externa

Inversores 0.90 0.85 – 0.94 13,9 N 58,5 N Sem fixação externa

Evertores 0.88 0.82 – 0.92 15,2 N 42,1 N Sem fixação externa



Autor (ano) Amostra 
(n)

Grupo muscular 
avaliado

ICC (valor) IC 95% SEM MDC Fixação de HHD

Buckinx et al., 2017 30 Dorsiflexores 0.75 0.60 – 0.91 16,77 N 14.07 N Sem fixação externa

Flexores plantares 0.62 0.41 – 0.84 37,99 N 24,42 N Sem fixação externa

Clarke et al., 2011 38 Flexores plantares 0.23 0.03 – 0.45 - - Fixação da alça colocada logo acima do 
tornozelo

Daloia et al., 2018 110 Dorsiflexores 0.94 - - - Sem fixação externa

Flexores plantares 0.88 - - - Sem fixação externa

Hébert et al., 2011 10 Dorsiflexores 0.67 0.11 – 0.91 - - Fixação da cinta

Flexores plantares 0.87 0.56 – 0.97 - - Fixação da cinta

Katoh & Yamasaki, 2009 42 Dorsiflexores 0.98 0.96 – 0.99 - - Fixação do cinto

44 Flexores plantares 0.99 0.98 – 0.99 - - Fixação do cinto

Kelln et al., 2008 30 Dorsiflexores 0.86 - 0.45 1.25 Fixação do cinto

Inversores 0.74 - 0.62 1.72 Fixação do cinto

Eversores 0.84 - 0.52 1.44 Fixação do cinto



Kim & Lee, 2015 55 Dorsiflexores 0.90 0.84 – 0.94 - - Sem fixação externa

Flexores plantares 0.86 0.77 – 0.92 - - Sem fixação externa

Kimura et al., 1996 12 Dorsiflexores 0.43 - - - Sem fixação externa

Kimura et al., 2018 30 Dorsiflexores 0.94 0.87 – 0.97 - - Fixação do cinto

Mentiplay et al., 2015 30 Dorsiflexores 0.87 0.72 – 0.94 11.63% 32.24% Sem fixação externa

Flexores plantares 0.89 0.76 – 0.95 10.64% 29.48% Sem fixação externa

McMahon et al., 1992 20 Dorsiflexores 0.86 - - - Sem fixação externa

Romero-Franco et al., 2017 11 Dorsiflexores 0.99 0.97 – 0.99 38,2 N 105,8 N Fixação com correias e cintos

Flexores plantares 0.87 0.51 – 0.98 116,6 N 323,0 N Fixação com correias e cintos

Sanada et al., 2008 20 Flexores plantares 0.80 - - - Fixação do cinto

Schaeffer et al., 2021 26 Dorsiflexores 0.74 0.41 – 0.90 1,13 N 3,13 N Sem fixação externa

Inversores 0.84 0.63 – 0.94 0,28 N 0,78 N Sem fixação externa

Eversores 0.62 0.18 – 0.84 0,46 N 1,27 N Sem fixação externa

Shimizu et al., 2023 20 Flexores plantares 0.94 0.86 – 0.97 65,37 N 181,1 N Fixação com corda ou correias



Autor (ano) Amostra 
(n)

Grupo muscular 
avaliado

r de Pearson IC 95% Instrumento de 
referência

Fixação de HHD

Mahaffey et al., 2022 61 Dorsiflexores 0.51 0.29 – 0.67 Cybex II Fixação da cinta

Flexores plantares 0.15 -0.11 – 0.39 Cybex II Fixação da cinta

Mauracher et al., 2019 20 Dorsiflexores 0.90 - IKD Fixação externa com tira de velcro

Mentiplay et al., 2015 30 Dorsiflexores 0.66 0.36 – 0.84 Dinamômetro KinCom Sem fixação externa

Flexores plantares 0.51 0.14 – 0.75 Dinamômetro KinCom Sem fixação externa

Eversores 0.96 0.92 – 0.98 Dinamômetro KinCom Sem fixação externa

Romero-Franco et al., 2017 11 Dorsiflexores 0.99 0.98 – 1.00 Sistema BIODEX Pro 4 Fixação externa não especificada

Flexores plantares 0.99 0.98 – 0.99 Sistema BIODEX Pro 4 Fixação externa não especificada











Type of Reliability ICC model Movement Pooled ICC value Pooled 95% CI Classification

Inter-tester ICC (2,1) Dorsiflexion 0.89 0.80 – 0.94 Good

Intra-tester ICC (3,1) Dorsiflexion 0.89 0.77 – 0.93 Good

Inter-tester ICC (2,1) Plantar flexion 0.87 0.72 – 0.94 Good

Intra-tester ICC (3,1) Plantar flexion 0.91 0.83 – 0.95 Excellent

Inter-tester ICC (2,1) Invertors 0.79 0.66 – 0.87 Good

Intra-tester ICC (3,1) Invertors 0.90 0.85 – 0.93 Excellent

Inter-tester ICC (2,1) Evertors 0.75 0.46 – 0.90 Good

Intra-tester ICC (3,1) Evertors 0.88 0.83 – 0.92 Good



.

* 

Note: the ICC point estimate suggested high reliability; however, the confidence interval included negative values, indicating substantial uncertainty and 
precluding a definitive classification.
Abbreviation: CI confidence interval.

Type of validity Comparison method Movement Pooled Pearson’s r  Pooled 95% CI Classification

Concurrent validity Isokinetic dynamometer Dorsiflexion 0.87 0.42 – 0.98 Strong

Concurrent validity Isokinetic dynamometer Plantar flexion 0.80 -0.38 – 0.99 *



Explanations:
a. Downgraded for imprecision due to small sample sizes.
b. Downgraded for inconsistency across studies.
c. Downgraded for limited evidence base (few studies available).

Measurement property Nº of studies Limitations (downgrade reasons) Certainty of evidence

Reliability 18 studies Consistently adequate (+) ⨁⨁⨁⨁
High

Measurement error 9 studies Adequate (+), but small samples 

and inconsistent thresholds

⨁⨁⨁◯
Moderatea,b

Criterion validity 4 studies Mixed results (3+, 1–) ⨁⨁◯◯
Lowb,c



Autor (ano) Amostra 
(n)

Grupo 
muscular 
avaliado

ICC (valor) IC 95% SEM MDC Fixação de HHD

Buckinx et al., 2017 30 Dorsiflexores 0.65 0.45 – 0.86 21,1 N 19,5 N Sem fixação externa

Flexores 
plantares

0.60 0.34 – 0.83 36,4 N 29,6 N Sem fixação externa

Clarke et al., 2011 38 Flexores 
plantares

0.88 0.78 – 0.94 18,9 N 52,3 N Fixação da alça colocada logo acima do 
tornozelo

Daloia et al., 2018 110 Dorsiflexores 0.95 - - - Sem fixação externa

Flexores 
plantares

0.95 - - - Sem fixação externa

Ford-Smith et al., 2001 25 Dorsiflexores 0.71 0.50 – 0.84 - - Fixação em estrutura metálica com fechaduras

Flexores 
plantares

0.84 0.71 – 0.92 - - Fixação em estrutura metálica com fechaduras

Jackson et al., 2017 30 Flexores 
plantares

0.98 0.93 – 0.99 9,5 N 26,4 N StabD (Dispositivo de Estabilização)

Kim & Lee, 2015 55 Dorsiflexores 0.97 0.91 – 0.97 - - Sem fixação externa



Flexores 
plantares

0.96 0.94 – 0.98 - - Sem fixação externa

Romero-Franco et al., 2017 11 Dorsiflexores 0.97 0.89 – 0.99 70,6 N 195,4 N Com alças e cintos

Flexores 
plantares

0.88 0.63 – 0.96 304,1 N 109,7 N Com alças e cintos

Schaeffer et al., 2021 26 Dorsiflexores 0.89 0.78 – 0.95 1,0 N 3,5 N Sem fixação externa

Inversores 0.88 0.76 – 0.95 1,0 N 1,8 N Sem fixação externa

Evertores 0.89 0.77 – 0.95 1,0 N 1,8 N Sem fixação externa

Spink et al., 2010 72 Dorsiflexores 0.91 0.86 – 0.94 14,1 N 39,0 N Sem fixação externa

Flexores 
plantares

0.89 0.83 – 0.93 18,7 N 52,0 N Sem fixação externa

Inversores 0.90 0.85 – 0.94 13,9 N 58,5 N Sem fixação externa

Evertores 0.88 0.82 – 0.92 15,2 N 42,1 N Sem fixação externa



Autor (ano) Amostra 
(n)

Grupo muscular 
avaliado

ICC (valor) IC 95% SEM MDC Fixação de HHD

Buckinx et al., 2017 30 Dorsiflexores 0.75 0.60 – 0.91 16,77 N 14.07 N Sem fixação externa

Flexores plantares 0.62 0.41 – 0.84 37,99 N 24,42 N Sem fixação externa

Clarke et al., 2011 38 Flexores plantares 0.23 0.03 – 0.45 - - Fixação da alça colocada logo acima do 
tornozelo

Daloia et al., 2018 110 Dorsiflexores 0.94 - - - Sem fixação externa

Flexores plantares 0.88 - - - Sem fixação externa

Hébert et al., 2011 10 Dorsiflexores 0.67 0.11 – 0.91 - - Fixação da cinta

Flexores plantares 0.87 0.56 – 0.97 - - Fixação da cinta

Katoh & Yamasaki, 2009 42 Dorsiflexores 0.98 0.96 – 0.99 - - Fixação do cinto

44 Flexores plantares 0.99 0.98 – 0.99 - - Fixação do cinto

Kelln et al., 2008 30 Dorsiflexores 0.86 - 0.45 1.25 Fixação do cinto

Inversores 0.74 - 0.62 1.72 Fixação do cinto

Evertores 0.84 - 0.52 1.44 Fixação do cinto

Kim & Lee, 2015 55 Dorsiflexores 0.90 0.84 – 0.94 - - Sem fixação externa



Flexores plantares 0.86 0.77 – 0.92 - - Sem fixação externa

Kimura et al., 1996 12 Dorsiflexores 0.43 - - - Sem fixação externa

Kimura et al., 2018 30 Dorsiflexores 0.94 0.87 – 0.97 - - Fixação do cinto

Mentiplay et al., 2015 30 Dorsiflexores 0.87 0.72 – 0.94 11.63% 32.24% Sem fixação externa

Flexores plantares 0.89 0.76 – 0.95 10.64% 29.48% Sem fixação externa

McMahon et al., 1992 20 Dorsiflexores 0.86 - - - Sem fixação externa

Romero-Franco et al., 2017 11 Dorsiflexores 0.99 0.97 – 0.99 38,2 N 105,8 N Fixação com correias e cintos

Flexores plantares 0.87 0.51 – 0.98 116,6 N 323,0 N Fixação com correias e cintos

Sanada et al., 2008 20 Flexores plantares 0.80 - - - Fixação do cinto

Schaeffer et al., 2021 26 Dorsiflexores 0.74 0.41 – 0.90 1,13 N 3,13 N Sem fixação externa

Inversores 0.84 0.63 – 0.94 0,28 N 0,78 N Sem fixação externa

Evertores 0.62 0.18 – 0.84 0,46 N 1,27 N Sem fixação externa

Shimizu et al., 2023 20 Flexores plantares 0.94 0.86 – 0.97 65,37 N 181,1 N Fixação com corda ou correias



Autor (ano) Amostra 
(n)

Grupo muscular 
avaliado

r de Pearson IC 95% Instrumento de 
referência

Fixação de HHD

Mahaffey et al., 2022 61 Dorsiflexores 0.51 0.29 – 0.67 Cybex II Fixação da cinta

Flexores plantares 0.15 -0.11 – 0.39 Cybex II Fixação da cinta

Mauracher et al., 2019 20 Dorsiflexores 0.90 - IKD Fixação externa com tira de velcro

Mentiplay et al., 2015 30 Dorsiflexores 0.66 0.36 – 0.84 Dinamômetro KinCom Sem fixação externa

Flexores plantares 0.51 0.14 – 0.75 Dinamômetro KinCom Sem fixação externa

Evertores 0.96 0.92 – 0.98 Dinamômetro KinCom Sem fixação externa

Romero-Franco et al., 2017 11 Dorsiflexores 0.99 0.98 – 1.00 Sistema BIODEX Pro 4 Fixação externa não especificada

Flexores plantares 0.99 0.98 – 0.99 Sistema BIODEX Pro 4 Fixação externa não especificada
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