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Correlation between strength with agility and grip strength
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Abstract

Childhood overweight is a serious health problem in Thailand because it can affect the
motor competency of children. The factors of muscle strength and agility played a critical role
in motor competency in childhood. Therefore, the easiest and fastest method to detect problems
with strength and agility in children are necessary. However, the evidence to support that
method in overweight children is still limited. The objective of this study is to examine the
correlation between strength and agility, measured by using standardized tests and grip strength
among 52 overweight children aged 7-12 years. The strength subtest of the Bruininks-Oseretsky
Test of Motor Proficiency, second edition (BOT-2) was used to investigate total muscle strength.
The running speed and agility subtest of BOT-2 was used to measure agility for doing activities.
A handheld dynamometer was used to examine the grip strength in the dominant hands of
children. The study results presented a significant positive correlation between the total point
score on strength subtest and grip strength, and the correlation between the total point score
of the running speed and agility subtest and grip strength. Moreover, the scale score of strength
subtest of BOT-2 and the scale score of running speed, and the agility subtest of BOT-2 positively
correlated with grip strength. The correlation between muscle strength and grip strength and
the correlation between agility and grip strength were also found in 28 boys and 24 girls.
However, a positive significant correlation between the scale score of the strength subtest, the
scale score of running speed and the agility subtest and grip strength were presented in boys,
but there was no significant correlation in girls. In conclusion, grip strength correlated with total
muscle strength and agility in overweight children aged 7-12. Thus, grip strength may be used
as primary evaluation among these children because it is easy to use, less time consuming and
can be portable. If grip strength scores tend to decrease, muscle strength and agility will be
further evaluated.
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the Bruininks-Oseretsky Test of Motor
Proficiency, second edition (BOT-2) : strength
subtest and running speed and agility subtest
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Bruininks-Oseretsky Test of Motor
Proficiency, second edition (BOT-2)
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%aﬁadﬁaeﬂmzﬁuﬁmﬂ WUUUIZLEIU running
speed and agility subtest of BOT-2 de1aglu
24 0.74-0.96 agluszauilveuiuliiainn uaz
nsiausstuile (grip strength) dAvindy 0.98
aglusgaumann’

AnTeitayanielusunInIATIEing
NNEDA SPSS version 24 lagAuuniudiAgy
N9EaAN p-value < 0.05 NAFBUNIINILANLHA
Yo3Uaya (test of normality) Inel% Kolmogorov-
Smirmov Goodness of Fit Test wWuitayaiinig
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wuualesiuu (Spearman’s rank correlation
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M13199 1 Yayailureslinsinidy (52 Au)

Demographic data

Mean + SD or n(%)

Age (years)

98+ 1.8

Gender (n (%))

Boy 28 (53.9%)

Girl 24 (46.1%)
Body weight (kg) 50.8 + 14.7
Height (cm) 141.3 + 12.7
Body mass index (kg/m?) 24.8 +4.2

Type body mass index classification
Overweight (85 - < 95 Percentile)
Obesity (= 95 Percentile)

34 (65.4%)
18 (34.6%)

Dominant hand
Right
Left

48 (92.3%)
a4 (7.7%)

2. 4ayanTIULIINNITNATRUVBIEITTINTY

UATVTBYARATILUAINNNTVIAGBUAIY
wiussvaendrunilonaraundessiiussiy
e strength and running speed and agility

M13199 2 ToyanzuuuYRIINTIITY (52 AL)

subtests of BOT-2 wagAztuuussUuloannis
Snsewrsosiausiduiiovoadniidazdminiu
1NTFIWeNY 7-12 U 917w 52 au meadifwuy
U35818 (descriptive statistic) Fauandlunsad 2

Test item

Min Max Mean % SD

1. Strength subtest of BOT- 2

» Standing long jump (inches) 22.7 58.8 38.1 +8.1
» Knee push-ups (number) 1 26 13.4 + 6.9
« Sit-ups (number) 2 23 138+ 4.4
+ Wall sit (seconds) 4.2 60 35.0 + 20.0
+ V-ups (seconds) 2.1 60 47.0 + 15.0
- Total point score 10 31 21.6 + 5.0
» Scale score 7 19 13.7£3.2
2. Running speed and Agility subtest of BOT-2

« Shuttle run (seconds) 73 12.0 95+ 1.1

« Stepping sideways over a balance beam (steps) 15 43 29.0+ 6.5
+ One-legged stationary hop (number) 3 34 147 +£78
» One-legged side hop (number) 2 31 13.6 £ 7.9
» Two-legged side hop (number) 10 35 215+73
« Total point score 17 41 27.7+53
« Scale score 6 19 11.0 £ 3.1
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15197 2 (719)

Test item Min Max Mean + SD

3. Hand grip strength
+ Hand grip strength (kg) 8 40 18.0 + 6.6
« Hand grip strength score (kg) as normalized by weight 0.23 0.60 0.35 + 0.07

3. AMUFUNUSTEN319AMULTILTINATAY
adpsdafunseduiieluiiniifinsdminiiy
WM 1y 7-12 U

3.1 AUANNUS TTNINIATUUUITIN
AMULTLSUAZAMUAGDRA (total point score
of strength subtest and running speed and
aglllty subtest of BOT-2) nuussUulialuan
wumqwmwumnummaﬁu 918 7-12 Y 37Uy
52 AU

NHANITANYINUAIUFUNUSLTIUIN
321N total point score of strength subtest
Aulsaduilauas total point score of running
speed and agility subtest Auwssdulle
Tuszduvuirunay ey 19ldud1AYnI9aia
(r=0.60, p<0.001 W@z r=0.55, p<0.001 AUEFIFU)
Fauandlunsned 3

A15197 3 Spearman’s rank correlation coefficient sewineAzLuuTINANULTUTITULSITUTle
wazAzLUuTINAMLAgesiiuwssdudeludniia s miniiuninsgiu ey 7-12 Y $1uau 52 Au

Total point score of BOT-2 Hand grip strength score (kg) p-value
Strength subtest 0.60 < 0.001
Running speed and Agility subtest 0.55 < 0.001

3.2 AUAUNUSTZUINIAZILUUTINAIY
udausaazAUAGRLRa (total point score
of strength subtest and running speed
and agility subtest of BOT-2) Auussludle
Tudniifianasdwdnifusasgu a1y 7-12 T
ANULNA

PNNANTIIANYINTLNANUANEUNUS
WIUINTENIN total point score of strength
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subtest Auussdulioway
agility subtest Auusstuiialuszauliunans
p819lidpdAYNI9ads (r=0.69, p<0.001 waz
r=0.63, p<0.001 MuaIU) TUWATIY Lazny
ANFLTUSUINlusEAUUUNa e eETEEAry
V9EBR (r=0.45, p<0.027 wag r=0.44, p<0.031
anuaey) Tuwands fawanslunsed 4

running speed and




20

A19799 4 Spearman’s rank correlation coefficient sEninenzuuTnAuLiussiunssduiie
wazAzLUuTINAMLAgesiaiuwssdudeluinfiiasdminiiuninsgiu e 7-12 T aume

Gender Total point score of BOT-2 Hand grip strength score (kg) p-value
Boy (n=28) Strength subtest 0.69 < 0.001
Running speed and Agility subtest 0.63 < 0.001

Girl (n=24) Strength subtest 0.45 < 0.027
Running speed and Agility subtest 0.44 < 0.031

3.3 AMUFUNUSTZNIY scale score
of strength subtest and running speed and
agility subtest of BOT-2 nuussbuiialuian
fifingimiinfunasgiu 01y 7-12 Y Sruau
52 AU

PNNANITANBINUAINAUAUSITIUIN
381N scale score of strength subtest U
ussulle way scale score of running speed
and agility subtest Auuseduilaluszauirunans
oy 19ldyEAYN19adA (r=0.59, p<0.001 Uay
r=0.40, p<0.003 AUEIAV) Fauandlunisned 5

M197199 5 Spearman’s rank correlation coefficient %314 scale score of strength subtest
fuuseduiiowas running speed and agility subtest fuuseduiio Tudinfifianzdminiiuunsgiu

918 7-12 Y 91w 52 A

Scale score of BOT-2 Hand grip strength score (kg) p-value
as normalized by weight

Strength subtest 0.59 < 0.001

Running speed and Agility subtest 0.40 < 0.003

3.4 AMUFUNUSTZNIY scale score
of strength subtest and running speed
and agility subtest of BOT-2 nuussUulle
Tudniifinnsudiniuuasg eng 7-12
ANULWA

NUANIIANYINUANUFURUSITIUIN
3¥NIN scale score of strength subtest U
wseduiioluszaud agldvdrAynisada
(r=0.70, p<0.001) LATWUAUFURUSITIUIN

521114 scale score of running speed and agility
subtest AulssdudioluszauUrunals a1l
HodAyneadd (r=0.41, p<0.001) Tuineene
wazlunuAnudunNussEnIg scale score of
strength subtest Aulssfuiiowaglunuainu
duiudszning scale score of running speed
and agility subtest Auussdulloluinanes
Fauanslunsnsd 6
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A1979990 6 Spearman’s rank correlation coefficient 5319 scale score of strength subtest
fuwsediuile waw running speed and agility subtest Auussdufiolunniifinnzimidnfuuinsgiu

91¢ 7-12 U aslLwe

Gender Scale score of BOT-2 Hand grip strength score (kg) p-value
as normalized by weight
Boy (n=28) Strength subtest 0.70 < 0.001
Running speed and Agility subtest 0.41 < 0.028
Girl (n=24) Strength subtest 0.39 < 0.059
Running speed and Agility subtest 0.40 < 0.055
afiusewna founin iflesnininasanmeveadindeanislduss

nsfnuluadaiinguszasdifiofinu
g sErinseuuduswesnduiiouas
rrueaasiuussduiisludnergszning 7-12 ¥
ﬁﬁmasﬁmﬂfﬂﬁummgm U 52 AU NN
nsfnwlupdainuinnzuuusmenuudauses
ndile Muuseduilouazpzuuusiunnundesin
Aukssdudle danuduwusiulussduiiunans
wenanil Sanuaudiiussewing scale score of
strength subtest AulsaduilalasnuANUELNUS
5¥91143 scale score of running speed and agility
subtest Auwsedulaluszauuiunansiig

auudeussvosndinie (muscular
strength) 1 ussdusynouniefidrdyves
aus3nIMYeInduie (muscle fitness)?”
PMNASANINBUNNLARNYIAMUFUNUSIEIN
aussanmweanduiefusaiiuianie (body
mass index, BMI) lusiinuas foguianeanidauas
wirmeeny 7-18 ¥ wuhludnfifiamethuiindu
wasgufinnuudussvesndruilediiadae
usstuslesnnnidinfitimindninanevd ey
INAYIE* 9INNNSANYIVEY * Hasan wagmuy Tu
A.A. 2016 wuISnTidiendudiianieunaunse
sonussnauitlewden ndifewBenuay way
nénuilontiviosiinadeusie biodex isokinetic
dynamometer ldunnininiidsuiiuaane
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Yeandnnieunniuiterdsulmsameduiu
ussltiugslanuazsnenmnusiunaendeulm?
NMSANWIYe Fiori LagAmy Tu A.A. 2020 WU
ludinfedeuiiinmziminifuasguwessiu
01 611 U dlevhnavnaeudsndsiiouay
aunsnoonusandnileusuiiielougnuiald
Tnanddindisliminuna® uenaini Samuay
FuiufiBauinsewirausstuiiorudmdndves
winee 7-19 U luszuUunansiied (r = 0.57-0.84,
p<0.001)” nan1sAnwiwandliifiuludindid
aTINMEINNITENLTaeNLIITULB LAt

nsiausstuilelasly handheld
dynamometer unsineuudausesnduiie
Ffeuldlumerdinisnsuils Wosanduisnns
flasmdumazdrenonisldnu® anmsine
Y89 Wind AE Lavany U A.A. 2010 taAnw
ANUFNTUS SEnInauseTuiieduauudauss
Taosuludin Sojuuazdlngjnouduiisiaunma
918 8-20V Fanuudausdeesminannsyiuiu
ypsArauLdusildainnsusedfiundranie
3 na 1urt nénanfonsiu (shoulder abductors)
ndideseazlnn (hip flexors) uwaznduile
nseQndaw (ankle dorsiflexors) HANSANY
NUANNFUNUSITIUINTEUINUSITUTaAUAINL
wausevessanelneyanluseaugs (r = 0.73-0.89,

21



22

p<0.01) mﬂlﬂm'ﬂ?ul,ﬁaﬁmsmwmaa
svsnatudn wuiusstuilefiauduiugiv
muuduswendunielnesmegaiiteddy
MsadflusEAuUIUNaIN (r = 0.48-0.56, p<0.01)
NnuamsfnuagUhnsiauseduiiedueiole
Savndiinegrmilsiiannsaldiiiouszifiuaing
udausalagsinvessraneluinle® Tnsluewdn
wandaiefifiusnniuiinasonnuuduswes
nénile Tnednfidinandudlonnnazilaau
ufausevesnduilonnniudie® eerlsinny
Tudndifiunasienieuin azdesdiniseanuss
Finsziretereuazndunioiielilunsindevlin
1asemediuinduiuiu®? vnlidnadenis
senusIndnieninmesoumLudusdnesan
2993198 UUUTEIIY strength subtest of
BOT-2 warnsiauseduile Tunsdnwnilsemy
g sansy Ui uswesnduie
fivmaaudae strength subtest of BOT-2 fiu
useduiieludniidnmzdminilusysudunans
ag19lpdIAYN19EDA (r = 0.6, p<0.001)
NM3AN®IVY Sonoda.T uazAue Tu A.aA.
2018 NUANUFUWNUSTENINAIULTIUTIVD
némnilesenadduansfuaungosi luth i
wuafiufudosumergegiads 20 U naaeual
wiausswasndunilesensddiuans laua ndauie
seavInn- wiBeaarlnn naanileson-mdon
wazndienszandown-duatawn fedsnns
WA INEIUEELUY isometric LaTnagEey
eSSt Asinunameiudng
PINNSANYINUANUFURUSLTIUINTEUI AN
wiaussvesnduieseasinn nduilosaian
néniewtenarinnuazndsitodulanewiniu
ANARBIAT (r = 0.45, p<0.05), (r = 0.49,
p<0.05), (r = 0.68, p<0.01) Ua (r = 0.69, p<0.01)
audnsiu® innlunindunanisAneves Coetzee.

D Tud a.f. 2016 SanuANUEURUSILINAIY
wiaussvosnduniletuauadesialudine
9-10 ¥ 9nn1svedeuniswuuUseiiiu BOT-2
(strength subtest and running speed and agility
subtest)® anaudiusinulumsAnurneunh
WaesnsAnwanslfifiuin anuuduswes
n§raniloflaudidyseniundeaia fey
mnilrnuuduswwesnduierinazsiilaiinng
aapsnlunsvRns Ui uEY InATLELTLS
seminaussduiiefuihminadinulunisine
Aoun? wandifuirludndifidhudngaunn
seiuseduilefiuniudae usetuiiefiunnduued
femuudusinazanuainnsaluniseanuss
vpenduiie Fennnuudeuswesnduietiy
Lﬂuﬁugmmaqmsﬁwﬁﬁmsiwm‘*] YOUAN Uay
Fauduugruivilidnianuadesslunish
Aonssuiin et lunsAnundsenuanudusiug
SEWINANLAGDIFATINAZEURIE running speed
and agility subtest Auusetuilaluszauirunans
ag19ltedIAYN9Eda (r = 0.55, p<0.001)
wuuUsediu BOT-2 Wuedesfiefianunse
TiUssdiumuannsasnunisiedsulmludiuves
anuudausazauasesiludinls esann
Huedesiiefiianuiisansiwazuniede
AzLULIINLUUUSEEIY BOT-2 ansnsauseiiudu
pzluuTnluLsazuUNA@oU (total point score
of subtest) uagzihazwuusauluuSuth scale score
dWewssuiisuanuaunsasiunisindsulnm
Auiiniudouavinaiediu Wunisuseiliuea
Fusiugrndu \desneguazimaiinason
wiauswazanuadesvedn® annsinui
AI38TanuANUdURUSTENIN scale score of
strength subtest AuwssUUL® WAz running
speed and agility subtest fuusiduilaagly
syaulIUNaegNLTydRYNINEnR (r = 0.59,
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p<0.001 wag r = 0.40, p<0.003) AIUAIAU
Weonzuuuussdudeveafingniiuiuiu
(standardized) reAmiming (body weight)
dosandinlumsdnuilfiauuansnsiuves
vhaiingn
Tunsdnuddamuinnaiinasenany
Fuiugseninsanundausiwesndiuiie Ay
adofuazussiuile Inoilefinszvideyalungy
A% NUANELTUS T8I 19ALLT 99709
nduilowaranuadesiafuussduiionylu
seauUunateg1sltedAyneaia Lagwuy
ANUFUNUSTENING scale score of strength
subtest AuusslulieluszaufageiidudAey
M9EdR wonanE SanumuduugsEwing scale
score of running speed and agility subtest fiu
usstviialuszauiunanseslidodAgyieada
wenantl nmstesgidoyalungumands
wuAnuudauswosnduiiouazaunden
Auussduiiofanuduiusduluszauuiunang
pgafldadiAnnieada agnelsiniy Tdwumany
FUNUSIENIN scale score of strength subtest
Aulseduilauas scale score of running speed
and agility subtest Auusiduile n15AnEI
AeuntmuIlugenowdesu (prepubertal age)
wamsazdauaiuisalunisiedoulnisiu
auuduswesnduidewsseuagoshnnni
AN INARBUANTION NN e TULnAY
wazinandaeny 6-11 ¥ dsoradunasnaindade
fudandeu towd Aanssuvnene nsiauin
wieanuaulafanssumsdsauiiuanaietuly
InATEkaznAngd wazdadeniedianan laun
aandefinsifiuturesnalesu (fat mass)
flurnninemsuariuiand e (fat free
mass) esnin Snsenanduilelumeene
wifitudessiiifiinniunaudgs? luns
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Anwl 3emuAduUsEavEAudLTUS vesAy
wdausawazauaaessiukssduielumnavie
wnnImangasiolinseiluuntsngusoine
9813l5AANL IIUIUNGUFIOE1VBINGUNAN
fioadull oadutlaseiivilalimuauduiug
3819 scale score of strength subtest U
usedudle wazlunwumudunussening scale
score of running speed and agility subtest fiu
wseduile wininfiansanen p-value lungu
aandanuinduunliufiesnuanudusiugld
vndidununguiegaivngan fadu 21nua
A3An®Y wansliiiuinnisiauseduilenae
handheld dynamometer anunseldiiieuszidiu
muudausweinduilouaraundesiaiediu
Twdnery 7-12 U Adamemdnifuld Ssn1eia
wseduduisnsifealdmenaindesmnian
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Fosaialunisinwinded de 1w
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Lﬁ'a%meﬁﬁagmmmmamjuﬂaa (subgroup
analysis) \iensivaeuinnedinasennuduius
wseld wuhdwugdnsuenideeraliiieane
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91y 7-12 U vihlvinansAnwlianunsaunluld
dewSsulsuAauduiusvesmnuuduse
wazANUAaeslfuksaduiiovannnlulrasd
V9393101 7-12 YA T1udanssiusinteyavas
Jiisitedweludinvesdeyaiieaiunis
loFanUszd iU 1wy AeTnsuszdniu NS
AansaululsaFou madu wasdanadon Fetoya
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MnnmsAnwndedl wurudTuEBauan
ssueeuduswosnauiewazanunge
finpaeu strength subtest and running speed
and agility subtest of BOT-2 Auwssduile
Feanpaousae handheld dynamometer 34
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