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The Comparison of the Effects of Joint Mobilization, Incline
Board and PNF stretching to Increase the Dorsiflexion of the
Ankle Joint on Ankle Dosiflexion and the Muscle Tone of the
Plantar Flexor the Ankle in Subjects with Stroke

Bueong-ho Ryu, Hyun-pyo Hong!

Dept. of Physical Therapy, Theone Hospital
Dept. of Physical Therapy. Jongno Hospital”

ABSTRACT

Background: This study was conducted to compare the effects of an incline board, proprioceptive
neuromuscular facilitation (PNF) stretching, and joint mobilization on the dorsiflexion of the ankle
joint and muscle tone of the plantar flexor and ankle in stroke patients.

Methods: Forty-five stroke subjects were randomly divided into three groups: each JMG (Joint
Mobilization Group), IBG (Inclined Board Group) and PSG (PNF Stretching Group). The experiment
was performed for eight weeks between August 1 and October 31, 2018.

Results: The dorsiflexion of the ankle joint was significant between the groups and by period (p<.05).
JMG had a significant change by period (p<.05). Differences between groups by period increased
after 8 weeks in the PSG and the JMG (p>.05). The gastrocnemius lateral muscle tone was
significant between the groups (p<.05), and medial muscle tone was interacted between groups and
time (p<.05).

Conclusion: An effective intervention method to increase the dorsiflexion of the ankle joint and
decrease the muscle tone when performing PNF stretching, and joint mobilization in stroke patients
was confirmed. Future studies are recommended to variety research of PNF stretching and joint

mobilization.
Key Words:

Dorsiflexion of the ankle joint, Joint mobilization, Muscle tone of plantar flexor, PNF stretching,
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o} §A-0l% U 4E-0|2e 7} lset 2052 & 15,

45K EE X385t tHTable 1)(Figure 2).

2} Hengeveld, 2014: Hoch®t McKeon, 2011:
Jacques 5, 2008). ZF #Ho] A& HHIIFE2
lset & 482 A&, 18 §Aloz rEA Hasgion 7t
W g 2MEHR F 6NEES A& THTable

1)(Figure 3).

Table 1.
Procedures of each interventions

Procedures of inclined board
lset 5 min :

30 | Standing on inclined board(4 min) +
min | resting(l min)

total 6set
Procedures of PNF stretching

1) Hold-Relax

Iset: 10sec hold, 10sec relax(20sec),
3set = 1 min,

30 | total 45set = 15 min

min |2) Contract-Relax

Iset: 10sec contract, 10sec relax(20sec),
3set = 1 min,

total 4bset = 15 min

Procedures of mobilization

1) Iset 5 min : talocrural joint posterior
glide (4 min) +resting (1 min)

2) lset 5 min :

30 anterior glide (4 min) +resting (1 min)

subtalar joint
min [3) Iset 5 min : subtalar joint

posterior glide (4 min) +resting (1 min)
1), 2), 3) each 2set(10 min),

total 6set (30 min)
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Table 2.
General characteristics of the subjects
IBG(n=15) PSG(n=15) JMG(n=15) p
M 10 9 9
Sex P 5 6 6 270

Age  56.73+£4.18%60.00+2.87 55.40+5.27 .949

On set 16.33+4.20 14.73+4.28 16.53£4.29 .789

MMSE 26.20+£1.61 27.33+1.83 27.33+1.87 .979
1 5 11 8

MAS 1+ 8 1 4 .506
2 2 3 3

*Mean+SD, IBG: Inclined board group, PSG: PNF
stretching group, JMG: Joint mobilization group,
MMSE: Mini mental state examination

MAS: Modified ashworth scale
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%)
0
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b Rtole= Abedd 2 85 2o PSGH IMGO
A Es o 7FEE7E 715 THp<.05)(Table 3).

Table 4.

The statistical analysis and interaction of ankle
range of motion in each groups, time and
group*time

F p Scheffe'
Group  2.796 .043 IBG < PSG, MG
DF Time 3.646 .029  Oweek < 4, 8weeks

Group*Time .548 .771

DF: dorsiflexion, IBG: Inclined board group, PSG: PNF
stretching group, JMG: Joint mobilization group

1) ohil & BEAZ uREY T AFE

o L= ] LN
FA ol e opuE PEA T 4m 2 e
Afol: E 5, 63 TYT, A AT AT A7

A Az A0l 1QITHp<.05).

Table 3.
The comparison of ankle dorsiflexion range of motion in each groups
0 week 4 weeks 8 weeks F p Scheffe'
IBG 9.33+1.96° 10.17+£2.36 10.42+2.27 790 462
PSG 10.08+1.67 11.17+1.58 11.42+1.31 2.567 .092
MG 9.42+2.10 11.00£1.95 11.58+1.56 4.224 .023
DF 0 week < 4 weeks 8 weeks
F .282 1.314 2.398
p .838 .282 .081
LSD'

aMean(")+SD, DF: dorsiflexion, 'LSD, IBG: Inclined board group, PSG: PNF stretching group, JMG: Joint mobilization

group
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Table 5.
The comparison of ankle plantar flexor muscle tone in each groups
0 week 4 weeks 8 weeks
Mean +SD Mean +SD Mean+SD F P
IBG 23.55+3.11 22.91+2.71 22.89+2.72 210 .812
PSG 20.77+3.15 20.30+2.84 20.26+2.82 112 .895
MG 23.04+£3.23 21.90+2.88 21.54+2.80 .824 448
GCML
F 1.792 1.461 1.456
p .163 .238 239
LSD’
IBG 22.33+5.39 22.06£5.22 22.03+£5.21 .012 .988
PSG 20.95+3.51 20.57+3.31 20.54+3.28 .054 .947
MG 21.88+3.01 20.97+2.77 20.83+2.71 .485 .620
GCMM
F 748 .570 .559
p .529 .638 .645
LSD'

aMean(Hz)+SD, 'LSD, GCML: Gastrocnemius lateral, GCMM: Gastrocnemius medial, IBG: Inclined board group, PSG:

PNF stretching group, JMG: Joint mobilization group

Table 6.

The statistical analysis and interaction of ankle
plantar flexor muscle tone in each groups, time
and groupxtime

F p LSD’
e Group 4.493 .005
Time 616 542 IBG < PSG. IMG

Group*Time .127 .993

Group 1.799 151

GC Time 176 176
MM ' ’

Group*Time .044 .044

GCML: Gastrocnemius lateral, GCMM: Gastrocnemius
medial, I[BG: Inclined board group, PSG: PNF
stretching group, JMG: Joint mobilization group
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