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The differences in the immediate effects of the different resistive pelvic exercises on
the improvement in the range of motion of the shoulder joint in scapulohumeral periarthritis
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Abstract : The purpose of this study was to determine the differences in the immediate effects of the
different resistive exercises on the improvement in the range of motion (ROM) of the shoulder joint
in patients with scapulohumeral periarthritis. The exercises included a resistive sustained contraction
using the Proprioceptive Neuromuscular Facilitation (PNF) pattern for pelvic posterior depression
(SCPD) and for pelvic anterior elevation in the sitting position (AE) and a sustained stretching exercise
(SS). Fourteen subjects with scapulohumeral periarthritis were randomly assigned to the SCPD group,
AE group or SS group. Active shoulder ROM (flexion, external rotation, and internal rotation) in the
supine position was measured before and immediately after each exercise as the parameter of the
effect of each technique.

The results of a one-way ANOVA showed significant differences between the exercises in improving
active ROM. Scheffé’s post hoc revealed that SCPD showed significant improvements in the active
external and internal rotation angle, and AE showed significant improvements in the active internal
rotation angle, as compared with SS (p<0.05). Significant differences in the improvement of ROM
between the SCPD and AE could not be found. The remote facilitating effects on the shoulder joint
by SCPD may be an effective indirect approach to improve active ROM of shoulder external and
internal rotation, and AE may be as effective as SCPD for therapy in patients with scapulohumeral
periarthritis.

Key Words : PNF, Indirect Approach, Sustained Contraction of Posterior Depression (SCPD),
Sustained Contraction of Anterior Elevation (AE), Range of Motion (ROM)
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The differences in the immediate effects of the different resistive pelvic exercises on
the improvement in the range of motion of the shoulder joint in scapulohumeral periarthritis
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The differences in the immediate effects of the different resistive pelvic exercises on
the improvement in the range of motion of the shoulder joint in scapulohumeral periarthritis
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The differences in the immediate effects of the different resistive pelvic exercises on
the improvement in the range of motion of the shoulder joint in scapulohumeral periarthritis
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The Immediate Effects of PNF on scooting in seated by the muscular strength of a hip joint
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Abstract : The purpose of this study was to determine the immediate effect of the Proprioceptive
Neuromuscular Facilitation (PNF) exercise on forward and backward scooting in the sitting position
influencing of the muscular strength of the hip joint. The subjects were twenty nine healthy male
volunteers (mean age 28.6). The subjects were divided into 3 groups (scooting with PNF, active
scooting and squat). The flexor, extensor, internal rotator, external rotator, and abductor of the hip
joint were measured with Hand-Held-Dynamometer before and after each intervention. The results of
a one way ANOVA showed significant the rate of change of hip internal rotator, external rotator, and
extensor. The Tukey’s post hoc showed that PNFscooting group improved in the rate of change of
intervention before and after of internal rotator / the external rotator of hip joint significantly from
active group, control group, and, in active group, a rate of change improved about internal rotator
of hip joint significantly from control group. In PNFscooting group, a rate of change improved in
the extensor of hip joint significantly from control group. As a result, I compared PNFscooting with
two-dimensional exercise such as the squat more, and a thing was suggested when effective for the
muscular strength improvement of the hip rotator.

Key Word : scooting, hip muscles, Hand-Held-Dynamometer, Proprioceptive Neuromuscular Facilitation

(PNF)
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The effect of PNF approach from pelvis and scapula on trunk muscle activity at sitting

ZE BT BF XY ZE HEY B BT

Yoko Abiko Ryota Shimamura Teppei Abiko Yoko Tamura

¥k E—m? gk ERY? bl B Bl #tifn ©
Keiichirou Shindo Tatsuya Suzuki Masahiro Maruyama Sumikazu Akiyama

EE  WMEMN TOERE LBRFICHT S PNF 7 O —FROESHES 2R3 Lz, HRIIEE
MABY 8 % (Pt SD: s 284 £ 3.9 THol, FEFRDOMEED. NERD. SR,
ROERE AL, AR, ERS A 2RI BEREIC TEH U, mEMORE O, &
BaiFE LMD S DE - ERE (PA). BREFIAZELAANLOEH - EME (SA). BICEHZ
DETz (SW) ZBREL L. E5PEZ3 Y b SUXLIHETU, FHIBEE LT 3 BEDH
BROMDEZRDT, HEHIZFER TOR—HHICH U—ITEEBD O 2TV, Tukey DEELL
BREZ R, |
MEERA. NIRRT, SRE. BEREFEEIHICBOTPARIXTORETERICKE&EZR LT,
BT D PA IR OEB Z@E DTz, Thid PA DEHOAMETFMIPVELTWE LEX T, B
HTOPAICK BN ARBHRBRORERICHEL ENBARIGEZRI LN TEZLERS,

+—7— K I PNF, g0, (AeRh, B8W. BRW

Abstract : The purpose of this study was to consider trunk muscle activity during PNF approach from
scapula and pelvis at sitting position. Eight men participated in this study. Surface electromyography
(SEMG) was recorded from the rectus abdominus, internal oblique, external oblique, thoracic and
lumbar elector of spine and multifidus muscles during subjects held their sitting position without
resistance, against resistance with approximation from scapula and pelvis and weight resistance from
shoulder. The measurements were integrated EMG from stable three seconds sSEMG and a one-way
ANOVA with post hoc comparisons (Tukey) was used for analysis. Results demonstrated that rectus
abdominus, internal oblique, lumbar elector of spine and multifidus showed significant increase
with PA among all tasks. PA facilitated trunk muscle activation. This suggested that it is influenced
resistance direction and the place of manual contact of PA on trunk muscles and PA facilitate co-
contraction of trunk muscles which is necessary for trunk stability.

Key Words : PNF, short sit, trunk muscles, pelvis, scapula
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The effects of pelvic resistive exercise on the rising from supine to sitting

i RFY i HB? Wk EmY
Akiko Uehiro Mitsuo Arai Sachie Shimizu

BE WP REREICN L, RENSSICERS THOEFENZNA L TEBL Iz, BEFHK
(SCPD F£5) 3. HE CabLMIEZ 1TV, & OO BERITRRNC RIE 5 RIFIRN R ZMREE L
Too MERIZ 11 % CERRRE 7 B ERRRE 4 4) THIER 73.6 1R, THIFRIERA 6.6 y ATH o7,
fx5% SCPD FRH LR & LA D BifERIEHED 2 BECH L Tz, & LA 0 BhERITRMIE. WIE
BRAAREAIA DI T NI E TORE LN D EER 1 BTV, EFAAHASIKTRE L, WY LEEE
EN0@EE, F—2NERHICEE L TR Ny U4 v F T 3 EERIL I EOTHRR L Uiz, &
EN0 e TRERIEDOERMIEE. HABRERBZRVTRIEL . £/, THOEERBHORR
DL LT HEEioR E LD BiERR 228 L LU TELR2 kD, BERAE - SO ZTo T
Z DR, SCPD FEBHC BV THEEZRY (p<0.05) | MR FHEBEICN S % SCPD FEAS,
& EM D BER TR OEMICEN TH 2 REED R T N iz,

F—0— R B pERE | EE DO HERITRM , PNF, SCPD F4{

Abstract : The purpose of this study was to determine how a resistive static contraction using the
Proprioceptive Neuromuscular Facilitation (PNF) pattern for pelvic posterior depression (SCPD)
influences the ability to rise from supine to sitting in eleven hemiplegic patients (mean age: 73.6
years). Eleven patients randomly underwent both SCPD and repeated rising from supine to sitting
exercises. The amount of time for rising from supine to sitting was measured. The results of an
ANOVA test showed that significant improvements occurred with the SCPD as compared with the
repeated exercise of rising from supine to sitting (p<0.05). We found that, as compared to a repeated
exercise of rising from supine to sitting, the SCPD technique had cumulative effects for the reduction
of the amount of time required to rise from supine to sitting.

Key Words : hemiplegia, rising from supine to sitting, PNF, SCPD
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Abstract: The purpose of this study was to determine the immediate effects of different durations (20
and 40 seconds) of various techniques on the improvement of the active range of motion (AROM) of
knee extension by lengthening the hamstrings in normal young volunteers. The exercises consisted
of a resistive static contraction using the Proprioceptive Neuromuscular Facilitation (PNF) pattern
for pelvic posterior depression (SCPD) as an indirect approach for lengthening the hamstrings; the
Hold-Relax technique in a PNF pattern (flexion-adduction-external rotation) (HR) as a direct approach
for lengthening the hamstrings; and a sustained stretching of the hamstrings (SS). Sixty-five college
students (29 men; 36 women), with a mean age (SD) of 21.3 ( & 0.51) years, were randomly assigned
to one of six groups. The results of a two-way ANOVA for non-repeated measurements showed
significant differences between the groups. The SCPD and HR for 20 seconds showed significant
improvements as compared to the SS for 20 seconds. The SCPD and HR for 40 seconds showed
significant improvements as compared to the SS for 20 seconds. Significant differences between 20
seconds and 40 seconds could not be found.

Key Words : PNF, AROM, Knee Joint, Resistive exercise
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Effects of resistive shoulder joint exercise on the ROM of the hip joint
in orthopedic patients with a lower extremity disorder

i gt B2 /AN S
Kenzou Nisiura Mitsuo Arai Eiichi Shigematsu
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Abstract : We researched the immediate effects of resistive exercise of the shoulder joint on the
active range of motion (AROM) of the hip joint in 13 orthopedic patients with a lower extremity
disorder (mean age: 53.4 years). All subjects underwent 5 seconds of static contraction of the
shoulder extensors (with about 70% of the maximum contraction) in three different shoulder
positions: flexed, extended, and extended with internal rotation (PNF position) in the supine position.
AROM of both hip joints was measured with the knee extended (Straight Leg Raising: SLR) after
a short rest period for each resisted shoulder position. The results of a two-way ANOVA showed
statistically significant differences for each static contraction position of the shoulder.

After analyzing the data, we found that the resistive PNF shoulder position resulted in greater hip
AROM improvements in comparison with the flexed shoulder position (p<0.05).

These results suggest that there is a possibility of a remote effect from a sustained contraction of
the PNF shoulder position, which may trigger a reflex inhibition of the hamstrings or encourage an
increase in reflex excitability of the hip flexors.

Key Words : PNF , static contraction, remote reaction
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The effects of PNF modified multiplane exercise and
SLR single plane exercise on the strength of hip muscles

‘e By i HEF? % NEY
Reiko Hiroshima Keiko Yamada Kimiharu Inui

E£E : PNF (REIEEM - NG - SE) ZI0R L7 IRBEEE S m&ES) & SLR (Fh{hELE LEE) 2
RAvWie—mESHVREHAEGHICEX 2REERA Lic, BEEESMY 32 \2IFEgR, #5E
EEE, —mEBRIC OB, RERBAKR R U THIC Cybex6000 2 AV TIRBIEI RS, HER.
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3ty k. A3ME, 6BEMERL, HAMAIEREMZEL T—EHL PR VARRTERL
T, EBRRIC 6 BB TOHARERICHEMU., FICHED. W, WEEH TR IEBESRE L LN
TARICHEMUz, —ERHIERR 3 HROATHERICHEMLA, JEEBE L OB TRIAEREER
#\hole, HEmESHREAR TRABBSAZH ML, SEHE T TOESPRE T BE T
BICAWEEETH 5 REMEARE S iz,

F#—0—FK ! PNF, #HAHEES)., —mESH. REEHREG

Abstract : The multiplane exercise, a modified form of the proprioceptive neuromuscular facilitation
(PNF) leg pattern (flexion-adduction-external rotation), and the single plane exercise using the straight
leg raise (SLR) were investigated to determine their effects on the strength of hip muscles. Thirty-two
healthy young males were divided into control, multiplane exercise and single plane exercise groups
and all underwent isokinetic strength measurement with Cybex6000 before and after the 6-week
training period. The strength of 6 muscle groups: flexors, extensors, abductors, adductors, internal
rotators and external rotators, in the hip joint were measured. Both exercise groups performed 3 sets
of exercise based on their respective 8 Repetition Maximum (RM), 3 times per week, for 6 weeks. The
multiplane exercise group showed significant increases of strength in all 6 muscle groups, in spite
of lifting lighter weights than the single plane group throughout the 6-week training period. The
multiplane exercise group also showed significant differences of strength increases in the abductors,
adductors and internal rotators as compared to the control group. The single plane exercise group
showed significant increases of strength only in 3 muscle groups and no statistical differences
compared to the control group. Therefore, the study suggests that the multiplane exercise is
efficacious to increase the strength of all hip muscles with lesser resistance and could be appropriate
for the patients and the elderly who have difficulty exercising with heavy resistance.

Key Words : PNF, multiplane exercise, single plane exercise, strength of hip muscles,
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The effects of the difference of joint approximation time on sway of gravity center
at single-legged standing after joint approximation
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Emi Takeuchi Naomi Torii Masaki Shirai
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Abstract : The joint approximation (JA), one of the facilitation technique of proprioceptive
neuromuscular facilitation (PNF) is used for enhancing postural stability. Although the effects of the
JA has been reported in previous studies, it has not been discussed about the effective duration to
apply JA for postural stabilization.

The purpose of this study was to investigate the influence of the difference in duration to apply JA
on sway of gravity center at single-legged standing after approximation. Twelve healthy adults (6
males and 6 females, 30.5 £ 14.4years of age) participated in this study. Subjects stood by their
double-legs and were loaded pressure of about 100N on their shoulder girdle inferiorly by examiner
using manual muscle tester, for five different durations, O second (non-approximation,0s), 5 seconds
(5s), 15 seconds (15s), 30 seconds (30s) and 60 seconds (60s) randomly (5 trials). After JA of each
duration, postural sway was evaluated at single-legged standing on a stabilimeter with eye open
for 30 seconds and LNG, LNG/TIME and ENV AREA were recorded. The subjects took five minutes
rest between each trial. The ratios of these parameters to those of Os were calculated and compared
with each other. The ENV AREA and its ratios were similar between each durations. The LNG and
LNG/time of 15s, 30s and 60s were significantly lower than those of Os. The results showed that
JA applied on the subject’s shoulder girdle at double-legged standing for duration over 15 seconds
decreased the velocity of center of gravity (COG). The low COG velocity maintains the COG within the
same base of support at static postural control readily.

This findings suggest that JA of duration over 15 seconds are effective for static postural stabilization.

Key Word : joint approximation / sway of gravity center / static postural stability
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The effects of the difference of joint approximation time on sway of gravity center
at single-legged standing after joint approximation
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Abstract : We compared the reproducibility of weight in weight bearing exercise for the sake of
investigating the influence on peculiar sense by the proprioceptive neuromuscular facilitation (PNF)
techniques. We added other exercise at interval of weight bearing exercise and we examined whether
the difference of effect appeared or not. The method is following. Forty five able-bodied adults
were randomly assigned to the control group, the active movement group, and the PNF group. Each
group performed weight bearing exercise three times. Each weight bearing exercise consisted of ten
repeating exercises with the weight of twenty kilogram. Immediately after the first weight bearing
exercise, we performed measurement the weight by productive test. Before the second weight
bearing exercise, the active movement group performed pedaling exercise with the weight of 5kg
in lying on their back five times, and PNF group performed replication techniques at PNF patterns
of extension-abduction-internal rotation in lying on their back five times. After third weight bearing
exercise, we made unified analysis of variance for the sake of comparing the error between criterion
value of twenty kilogram and the measurement value by video shooting in each group. The error was
the smallest in the PNF group and the improvement of the error was the biggest in the PNF group
too. But no significant difference existed among each group. In other words, we couldn’t make the
influence of the PNF upon peculiar sense clear.

Key Words : weight bearing exercise, reproducibility of weight, peculiar sense, PNF
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Examination of effect of self stretch using PNF technique

Be i # A% BB BT
Nobuki Moriya Kimiharu Inui Reiko Hiroshima

BE K-V FY Sy I RE (LT, HR) OBREZEMVAALLENLANI Y TADBEA ML Y F
Y7 UATFERE) O ROM AR Z  HREHTC LD TEET 2 —RKMNZLIVIAMLyF L
T ARLYF) BIUELISEZX ML B HR ELLER-REF L7, TRICBHEDRWEESY 1548 (F
BER 21.7 %) EXHE L. AR ZEE. ALy FERER. EREEMBE,. HR ElRICRS
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Abstract : The purpose of this study was to determine the effect of self stretch that takes PNF
technique by compared and inquired with nomal self stretch and HR. The subjects were healthy male
volunteers (average age21.7). Popliteal angle was measured 5 times, 1) the initial measurement, 2)
is after rest, 3) is after self stretch, 4) is after self HR, 5) is after HR. The result of a Wilcoxon signed
rank test with Bonferroni correction showed significant differences between group2 and 3, group2
and4, group 2 and 5, group3 and 4, group4 and 5 (p<0.01). The results revealed that self HR is the
useful method when the therapist is not available.

Key Words : Self Stretching, Hold Relax, Hamstrings, Popliteal Angle
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The effect of passive pelvic exercise on lateral trunk flexibility in the sitting position

HH E= B/ EHo?
Keizo Yoshimura Hideaki Fukudome
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Abstract : The purpose of this study was to examine how passive movement of the pelvis using a
Proprioceptive Neuromuscular Facilitation (PNF) pattern (PM-PNF) influences the flexibility of the
trunk in a lateral reaching task in the sitting position. Twelve healthy subjects were divided into two
groups at random. Group 1 (n=6) received a PM-PNF with a passive pelvic posterior depression PNF
technique by the therapist to stabilize the lumbar spines. Group 2 (n=6) received a resistive pelvic
posterior depression PNF pattern (PD).

The results of a Mann-Whitney’s U test showed significant differences between the PM-PNF group
and PD group at the L3 angle, pelvic angle, and scapula-pelvic angle (p<0.05). The flexibility of
lateral lumbar flexion increased in the PM-PNF group. The PM-PNF technique may be effective for
increasing the flexibility of the lumbar spine.

Key Word : PM-PNF, lumbar spine, lateral reaching
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Abstract : Two rowers with disabilities who participated in the Beijing Paralympics were treated
using a regimen of conditioning and physical training. The subjects receiving treatment were a
male whose leg was amputated directly below the right knee and a female whose left leg had been
amputated below the left hip joint. Both subjects were afflicted with a maligned thorax, muscle
power imbalance and lower back pain due to repetitive rowing action. This was accompanied by the
impaired movement of the pectoral girdle. Due to these symptoms, both athletes suffered from a
greatly decreased level of performance when rowing. Proprioceptive Neuromuscular Facilitation (PNF)
was applied with the goal of increasing athletic performance in the subjects. The PNF treatment
resulted in an improvement in thoracic alignment and rowing form. As a result of the success of this
treatment, PNF was reaffirmed as a valuable conditioning and physical therapy technique.
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PNF teaching at higher education in Kingdom of Jordan

Bl w0

Sumikazu Akiyama

Abstract : I had a chance to teach PNF at University of Jordan, as a part of activities organized by
JICA (Japan International Cooperation Association). I had five times class at the department of PT in
University of Jordan. For each class is two hours long. Approximately fifty students were in the class. In
detail, there were two lecture classes for sophomore and three practicum classes for junior. A lecture
room was used for the classes. There were only three treatment tables for fifty students. The practicum
training was given to one student by a professionals at first, then two students tried demonstrating
PNF while the professional were correcting some of them. Female students were asked use two tables
while male used one. There was a notice given by the local faculty for us not to touch female students.
Even though the class started female students kept sitting and male students used all the three tables.
After 20 minutes later, all the male students left the classrcom, and then all the female students started
their practicum. Because I was told beforehand not to touch female students. Some distance was kept
between the professional and the female students. I was asked to give the hands-on-training by two
female students suddenly. It seemed the students had little experience of practicum on campus. It was
first time for me to teach PNF only by oral presentation which was given difficulty. This activity found
the importance of on-campus-practicum. It is hoped that there will be more of this kind of practicum
classes on campus in the future at the University of Jordan.
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