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Convergence Correlation Analysis of Physical Characteristics and
Functional Movement Screen in Healthy Adults
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Abstract The purpose of this study was to examine the convergence correlation between physical
characteristics and functional movement screen(FMS). Overall, 193 adults with normal single
measurement values participated in the study. For data analysis, we used the SPSS Ver. 26.0 statistical
program to perform t—tests and to determine Pearson’s correlation coefficients for variables. Data
analysis revealed significant sex differences in the active straight—leg raise and trunk stability push up
tests (P<.05). In addition, our data analysis also revealed a negatively correlation between body fat
percentage and FMS tests, except in the shoulder mobility and active straight leg raise test. In the active
straight leg raise, the quality of functional movement was higher in women than in men; while in the
trunk stability push ups, the quality of functional movement was higher in men than in women.
Therefore, we conclude that men should reinforce the flexibility of the lower extremities, and females

should apply upper body muscular strength for better trunk stability movement.
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stability push—up, Body fat percentage
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Fig. 1. Front and side view of In body

Table 1. Body Composition Glossary

Explanation
e approximately 50 to 70 percent.
e distributions to all cells and fluids of our body.
maintain body temperature by transporting
nutrients and waste products and preventing
rapid rise and fall of body temperature.

Construction

Total Body Water

e anatomically, muscle, skin, bones, teeth, hair,
blood, immune system.

Protein * in the human body, proteins together with fat
make up the cell membrane as well as the
cells.
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indicating the total amount of dissolved bones
and body fluids.

e one of the components that make up the
human body means the total amount of lipids
that can be extracted from adipose tissue and
other tissues.

Mineral

Body Fat

¢ the total body weight minus the inorganic mass
in fat and bones, which means soft tissues with
high water content.
Fat Free mass |* the rest of your body weight is fat.
it consists of body water, protein, minerals and
body fat.
¢ the muscles of our body are divided into heart
muscle, internal muscle, and skeletal muscle.
Skeletal Muscle
* skeletal muscle refers to the muscles between
bones and between bones.

Muscle

Weight

BMI ¢ body mass index.

items that help you analyze the muscle mass of
each part of your body to make more specific
exercise plans.

Segmental
Analysis
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Table 2. FMS measurement variables and evaluation
content

Measuring variable Assessment

assess bilateral, symmetrical, functional mobility of
the hips, knees, ankles, overhead assesses
bilateral, symmetrical mobility of the shoulders as
well as the thoracic spine.

Deep Squat

assesses bilateral functional mobility and stability

Hurdle Step of the hips, knees, and ankles.

assesses hip and ankle mobility and stability,

Inline Lunge quadriceps flexibility, and knee stability.

assesses bilateral shoulder range of motion,
Shouder Mobility | combining internal rotation with adduction and
external rotation with abduction.

assesses active hamstring and gastroc—soleus
flexibility while maintaining a stable pelvis and
active extension of the opposite leg.

Active straight leg
raise

assesses trunk stability in the sagittal plane
while a symmetrical upper—extremity motion is
performed.

Trunk stability
push up

assesses multi—plane trunk stability during a

Rotar: ili . . .
otary Stability combined upper and lower extremity motion.
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Fig. 2. FMS kits

Table 3. Score of FMS evaluation contents

Score Contents
3 complete motion pattern matching the action
9 matching but incorrect form of mc?tion pattern due to
compensatory action
1 inconsistent incomplete motion pattern
0 pain occurs
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Table 4. General characteristics of the subjects

Male Female Total t P
Total B(Of)y Water 41.8945.01 29.1743.95 34.57£7.70 19.025 .000
P(rf{t;)"“ 11.40+1.39 7.83+1.08 9.34%2.15 19.321 .000
Nél;sge 53.97+6.47 37.4945.10 44.49+9.96 19.111 .000
Mineral 3.96+.54 2.89+.37 3.34+.69 15.328 .000
(kg)
Metafgfl)Rate 1606.66+149.58 1231.78+116.48 1391.054227.44 18.860 000
Fat F{Eg)MaSS 57.2546.92 39.9045.39 47.27410.53 18.867 .000
Skeletaigl;/[”“le 32.42+4.20 21.63+3.27 26.2146.49 19.358 .000
Body F(a;;)r)e“em 20.90%6.74 32.44%7.01 27.54+8.94 11.494 .000
Intr"‘ce“(”Lk;r Water 26.39+3.22 18.112.51 21.62+4.98 19.351 000
EXtracelgl;‘r Water 15.50+1.82 11.06+1.46 12.94+2.73 18.798 .000
P<.05
o J8 ] ..
AL AAE 41.89+5.01 L, ©+¥& 11.40+1.39 kg, Table 5. Average FMS score and standard deviation
S5 53.971+6.47 kg, 714 3.96+.54 kg, 7| Z=hALEE and reliability among raters
1606.66+£149.58 kcal xﬂ ]H]'aok 57.25+£6.92 kg, :]El FMS Rater 1 Rater 2 Total r p
ALk + A A& + A3
At 32.4244.20 kg, AAEE 20.90£6.74 %, AIE ?qeuea‘; 1.87£.60  1.84+.60  1.77+£.60 .773 .000
W5 26.39+3.22 L, Al EL]<E 15.50+1.82 LojH, _—
uralie -
5 + +5 +
o:]/%]lzgo ?—J_hﬂ'g, _I__'Z—‘___}B]% Xﬂ/\j-}f— 29.17+3.95 L, %3_1‘4%1 step 1.64+.58 1.61+.57 1.54+.55 748 .000
7.83+1.08 kg, <HTF 37.49%£5.10 kg, F7I14 Eﬁgz 178+57 179456  1.70£.55 743 000
2.89+.37 kg, 7] ZHAEF 1231.78+116.48 kcal, A A Shoulder
1 2.38+.76  2.38+.76  2.37+£.78 1 .000
ek 39.9045.39 kg, 4% 21.63+£3.27 kg, A mobility
HE= 2 Al sz Active
W 32.4447.01 %, AEW 18112251 L, A2 straight | 1.64%.78 1.65+.78 1.63+.77  .979 .000
Q)% 11.06+1.46 Lo| 2t} Leg raise
U ould ERoAE RE FHEo| X Trunk
EisIEAa Ll golM= He el A frefet 2} stability | 1.44+.91  142+90 142490 .991 .000
o7} AAEHP<.05) push w
Rotary | 6ot 59 161451 15353 743 .000
stability
=] 7 o] WH AL 1l T =31 %
3.2 SAA 2 FMSe| By ) EA) TFOBS 12.394£2.39 12.30£2.40 11.96+2.45 .936 .000
P<.05

FMS 9] 57 Aol tht 2242 017] 913}
2 Aol 29e] SRR FARAOR, S94) 1
FMS BF#45 4 BEaatel A2 s 2498 23 o

S Table 59 2t}

H7b} 743 FMS 24 A3}, Shoulder Mobilityl 4]
= 2 F71Re) iy B Hxr) 2.381.7602 93
stk ZE FMSS] H7h deellx] SAAR AEw £
A2 ok ko7 AATHP<.05).

ES
test® A A= o

FMS F3 9 4% o482 11.7712.50%:,, %“é%
12.23+2.39 0.2 e} AE 7ol 23 2fo]7} ¢l
STHP>.05). Active straight leg raise®} Trunk
stability push up Aol A= A 7tol] f-2]3F Z}o)7}
YERTHP<.05).



Table 6. Average FMS score and standard deviation
between genders
FMS Male Female Total t p
Deep 1) 74 56 1.71+.64 17761 1779 .077
squat
Hurdle | 504 5g 1.48+.54 1.54+.56  1.940 .054
step
Inline | e 59 1.72+.53 170455 —.471 .638
lunge
Shoulder| "y ,5\ g1 947475 237478 —1.877 .062
mobility
Active
S‘féiht 1.27+.52 1.91+.83 1.63+.78 —6.591 .000
raise
Trunk
stability | 1.98+.99 1.02+.56 1.42+.90  7.866 .000
push up
Rotary | ¢} 54 1.5+.54 1.53+.54  1.301 .195
stability
FMS 1 19 934939 11774250 11.9642.46 1.278 .203
Total
P<.05

3.4 vt el 7%k FMS #<=o) A
AT tAFES] Slntelo] SAgkot FMS 159 4

HAAE B A= v Table 73 2}
Deep squat, Trunk stability push up= ¢I¥}t] 2]

107HA] &5 5 Alg-2, 9l 255, 7714, 71z

AV, AR, SATE, AU, Al 1

Table 7. Correlation between of in body and FMS

A2 A7 JERTHP<.05). Whi A ETRE
A 2 AaA7E e THP<.05).

Shoulder mobility®?} Active straight leg raiseol
M AAGES ALlE Qb o] tigk A, &
<5 T, 72U, AR, 242
A, M EZS] T Alololl A T4 AaaAl7E vHek
BH(P<.05). ¥HH Active straight leg raise@} A=
E = A4 AaaAE YeEbEtH(P<.05).

Hurdle step, Inline lunge® Rotary stability:= Al
AE Afolol| A F-24 A 7F e THP<.05).

Hﬂ 2

4. 31z
A= Ak AolS gito g FMS S == &
g5t SH% 779 7154 1Y A Ao} <lnp
t]2] 10714] ol it S4gkel ofet daiAE &
olH gkth FMSE H+3td 54 Yo w Hrlshe

oA AAE & S AT U= sl =
A EEA, BHs fAdy, 28 T8 39 5 2l

[3,4]. FMS 57} 1+ A Aol digh 2= 2E 9l
Pearson’s AT AAISH A3} A2} 1t =2 dA7F
A & 5 AATHP<.05). B3 SAs1] A 2o =

A7 FMSE] 57 Aol v Ak Aasisdeh &

Total Body . Soft . Meta— Fat Free Skeletal ~ Body Fat Intra Extra
Protein Lean Mineral . cellular cellular
Water bolic Rate Mass Muscle Percent ; .
) (Kg) Mass (kg) (kcal) (kg) (ke) (%) Water Water
(Kg) € € D) 59
Deep squat r 166 165 167 168 166 1166 165 -.192 165 168
(score) (| (021) (022 (021  (.019) (.021) (021)  (022)  (.007) (022)  (.020)
Hurdle step r 123 113 122 126 122 122 120 -.191 119 129
(score) ()| (088)  (118)  (.091)  (.080) (.092) (.091) (.097) (.008) (.098) (.073)
Inline lunge r 001 .001 001 .009 .001 .002 002 —.147 002 .000
(score) ()| (988)  (987)  (.987)  (.901) (.984) (.982) (.979) (.041) (.979) (.995)
Shoulder mobility| T | =219 —214  -218 -.215 —.218 —.218 —214 —.098 -.213 —.228
(score) (| (002) (003  (.002)  (.003) (.002) (.002) (.003) (175) (.003) (.001)
Active straight | r | —.305 -310  —.307  —.263 —.304 —.304 —.311 236 —.311 —.294
Leg raise
(score) () | (000)  (000)  (.000)  (.000) (.000) (.000) (.000) (.001) (.000) (.000)
Trunk stability | T 430 430 431 375 427 427 433 —.440 434 422
push up
(score) (| (000)  (000)  (.000)  (.000) (.000) (.000) (.000) (.000) (.000) (.000)
Rotary stability | T 076 076 077 077 076 076 078 -.226 078 074
(score) | (p) | (290)  (.203)  (.288)  (.289)  (.293) (200)  (283)  (002)  (282)  (.309)

P<.05 r= Pearson correlation coefficient
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