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Comparison of the Effects of PNF Neck Flexion and Curl-up Exercises on Abdominal
Muscle Activity, Trunk Control, and Balance in Chronic Stroke Patients

Abstract

Purpose : The purpose of this study was to investigate the effects of curl-up and proprioceptive neuromuscular facilitation (PNF)
neck flexion exercises on stroke patients’ trunk muscle activity, ability to control the trunk, and balance by comparing two exercise
methods.

Methods : The study involved patients who had been diagnosed with stroke based on the results of computerized tomography
or magnetic resonance imaging at O Hospital in Daegu, South Korea, between January and July 2020. In total, 30 subjects were
selected and by flipping a coin, randomly assigned to an experimental group (n=15) that performed PNF neck flexion exercises and
a control group (n=15) that performed curl-up exercises. Both groups received traditional rehabilitation therapy for 30 minutes a
day five times a week for a six-week period. In addition, the experimental group performed PNF neck flexion exercises and the
control group curl-up exercises for 15 minutes a day five times a week over the same period. The subjects’ muscle activity in the
rectus abdominis (RA), external oblique (EO), and internal oblique (IO) were measured before and after the experiment. The
subjects’ trunk impairment scale (TIS) and Berg balance scale (BBS) scores were also assessed. Paired t test was performed to
measure the amount of statistical change before and after intervention in both groups. An independent sample T test was performed
to measure the amount of statistical change between the two groups.

Results : Both groups experienced statistically significant increases in their RA, 10 and EO muscle activity, total TIS scores, and
total BBS scores after the intervention. No statistically significant differences in the changes before and after the intervention were
found for any of the resulting values between the two groups.

Conclusion : A comprehensive review of the study’s results suggested that neck flexion exercises using the PNF irradiation
concept and curl-up exercise are effective in increasing stroke patients’ abdominal muscle activity and improving trunk control

ability and balance in chronic stroke patients.

Key Words : Berg balance scale, curl-up exercise, muscle activity, proprioceptive neuromuscular facilitation neck pattern, trunk

impairment scale
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Fig 2. Curl—up exercise
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2) 55 &4 A X (trunk impairment scale; TIS)

e 21 58S Yoy 98 TISS ARgetgic
TIS= static sitting balance, dynamic sitting balance,
coordination 379 HZ £ 17719 A|HgE o2 LA
o] 9, WEE & %54 o% 2 Aw= Hriek 2
= A Eot B =yt =8 Hrl &=o|th(Verheyden
5, 2004). TIS:= static sitting balanceol| A &4~ 075 o] A]
Zt] 74, dynamic sitting balanceo]| 4] 4~ 0 of| A ]
104, coordinationo]| 4] A 0Fo| A H] 6o =2 &3
o] 237 o7 ALt =L&4E BE XF LYo 288

ofu|ektk(Song 5, 2019).

(3) W1 & Zx(berg balance scale; BBS)

BBS= 44 4% 8% 4 #F S AuHL
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o= un, & 1449 FEo FAE ] Y. of
T 59 AQHERA 07l HIL 4HOR
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N A THp>.05).

Table 1. General characteristics of the subjects (n=30)
P group C group t p
sex (male/female) 8 /17 7178
Age (year) 59.3348.80° 56.40+9.18 -.893 .380
Height (cm) 164.00+9.52 162.66+10.49 364 718
weight (kg) 68.93+12.69 67.60£12.49 774 774
Diagnosis (Hrr/Inf) 3/12 4/ 11
Affected side (Rt/Lt) 5710 4/ 11
on set (month) 11.33+4.25 11.80+3.58 -.325 748
MMSE-K (score) 26.80+1.78 26.86+1.95 -.098 923

“meantstandard deviation, P group; PNF neck flexion exercise group, C group; curl-up exercise group

WE AT A FA M3 F RA, EO, 109] vhy)
% 2RYEE 249

ek, vk cheat P,
A ehAALe] RAS] ZEAES] ok Table 20 7]

Ak P 152 SA A Hat 507894 52,992 RA
o 2FAHEI F7HAL, C IFE A A B 5135
oA FA] 5 53312 RA AL/ FbsHAL ¥
OF BE FA A% ¥ BAR Fo3 ol Udck
(p<05). A A3 F2] Zolglel 3t ¥ 1F 1+ Hlw
oA folgt Aol 8lelrHp<.05).

AT AALe] B9 ZEHAES] WSk Table 3] 7]

23kt P 18 ZA A Ha 4678004 EA T

Table 2, Comparison of RA muscle strength variables within groups and between groups

49.102 EO9Q] 287} Z71819 1, C 2A8% 4 A
Bt 46.89°4 SA - 49.34% B0 & =7 57t
st = & 25 A A & A FY3 Aol
7F ek p<05). A A} $-o] Zpojghol thet = &
ZF BlaLo A ot Aol A THp<.05).

AFHFAE] 109] F2d = 2] WH3}= Table 4] 7]
SHATE P 52 A A Hat 4641004 S T 49.14
2 108 284 =7F S7bekelaL, C A5e 4 A Hat
46,0194 =7 & 48.02%2 109 2&A =7} Z7}5F9ch
T OF 25 A A & FAA F-23 Aol 7k A Sl
(p<05). TA A} o] Zpogho] it F 17 It Hlw
oA o7t Zpol= gl THp<.05).

(unit: %MVIC)

Pre Post Difference value t P
P group 50.78+6.63 52.99+7.05 -2.21 -2.318 036"
C group 51.35+8.90 53.3147.66 -1.96 -2.636 020
t -.199 .206
p .844 .839

p<.05, RA; Rectus abdominis, P group; PNF neck flexion exercise group, C group; curl-up exercise group
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Table 3. Comparison of EO muscle strength variables within groups and between groups (unit: %MVIC)

Pre Post Difference value t p
P group 46.78+7.25 49.10+6.73 -2.31 -4.068 001
C group 46.89+7.13 49.34+6.37 -2.45 -2.750 016"
t -.040 -.127
P .969 .900

"p<.05, EO; External obilique, P group; PNF neck flexion exercise group, C group; curl-up exercise group

Table 4, Comparison of IO muscle strength variables within groups and between groups (unit: %MVIC)
Pre Post Difference value t P
P group 46.41+5.49 49.14+6.20 2.72 -4.295 0017
C group 46.01+5.44 48.02+6.47 -2.01 -3.188 007"
t .200 798
p 843 432

*p<.05, 10; Internal obilique, P group; PNF neck flexion exercise group, C group; curl-up exercise group
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H o] whE TIS W3} TIS oA Hee S718kal, A4 gt 2kel7t 3
S

AdtehdAre] FA Az o] TIS A H4 Hsh= s = T2 7h ulaol A Sojak zpo|i
Table 5°| 7|3ttt & 1& 257 A4 ARt $4 &

Table 5. Comparison of TIS within groups and between groups (unit: score)
Pre Post Difference value t P
P group 14.06+3.49 18.33+3.43 426 -8.342 .000°
C group 14.00+3.02 17.60+£2.52 3.60 -11.225 .000°
t -.056 -1.104
p 956 279

*p<.05, TIS; trunk impairment scale, P group; PNF neck flexion exercise group, C group; curl-up exercise group

4. W Wel ME BBS A3t F7) 5 BBS A A4t F/sH T, $AA Aol A
o7k AATHP<05). A A3k T TIS FA A4 Hol

H

A}zlo] = 7 5o 5 2] Sl = -
ﬂ:}l‘ﬂ OZ]"*] ?XH d-"} ‘1‘4 BBS ?:}'2“ {=an EHQ’L %}:Oﬂ EH-GJ: = 2 7t H]Jj_oﬂ/v] Tr’v/lsl' X]—O]L W\ME]_
Table 6] 7] &R THp<.05). F+ L& EF TA HAHth
Table 6., Comparison of BBS within groups and between groups (unit : score)
Pre Post Difference value t D
P group 42.13+4.01 47.40+£3.35 5.26 -9.062 .000°
C group 42.20+4.31 46.66+3.97 4.46 -7.074 .000°
t .044 -.932
p .965 359

p<.05, BBS; Berg balance test, P group; PNF neck flexion exercise group, C group; curl-up exercise group
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