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The Effects of the Total Patterns of Proprioceptive Neuromuscular
Facilitation on Balance Improvement in Patients with LLow back pain

Young-Jo Jung, P.T.*, Sung-Soo Bae, P.T., Ph.D+*

*Department of Physical Therapy, Graduate School of Rehabilitation Science, Daegu University,
#*Department of Physical Therapy, Daegu University

{Abstract>

Purpose : The purpose of this study was to find out The effect of Low back pain on the total
pattens of Proprioceptive neuromuscular facilitation(PNF).

Methods : The subjects of the study were 62 low back pain patients.

They were divided into two groups: 31 in the experimental group and 31 in the control group.
the experimental group performed modalities and PNF total patterns three times for a week. the
control group performed only modalities and ROM exercise three times for a week. Back muscle
strength was measured by a back muscle strength measuring machine, the intensity of pain was
measured by the Visual Analogue Scale (VAS), and the level of disability was measured by
Oswestry low back pain disability index. Study measurements were compared before and after 6
weeks exercise program. The two groups of subjects were assessed by utilizing two different
balance measurement: Static standing balance was measured by balance performance monitor
(BPM) and Dynamic standing balance was measured by one leg standing(OLS). The scale for
static standing balance was measured by using ,sway area, sway path, max velocity.

Results : The results of this study were as follow:

1) The score on visual analogue scale shows statistically significant increase on PNF group of
post test(p<.05).

WAIAZA) Z(e-mail: youngjoj@hanmail.net)
=AY 2007‘4 59 8¢ / FAEHESY: 2007d 52 30¥ / AASAL: 20079 6€ 102

73



2) The score on Oswestry low back pain disability index. shows statistically significant decrease

on PNF group of post test(p<.05).

3) The change sway area was statistically significant on pre-test and post-test(p<.05).

4) The change sway path was statistically significant on pre-test and post—test(p<.05).

5) The change max velocity was statistically significant on pre-test and post-test(p<.05).

6) The score on one leg standing shows statistically significant increase on PNF group of post

test(p<.05).

Conclusion : These results of this study indicated that Proprioceptive Neuromuscular Facilitation

Total patterns which performed for six weeks had a statistically significant influence on low

back pain. If the exercise for muscle strength is performed along with therapeutic stabilizing

exercise, a better effect can be expected on low back pain. We hope that this study will provide

a basic data for further research with a bigger group and on a long-term effect.

Key Words : Proprioceptive neuromuscular facilitation, Low back pain, Total patterns
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¥ 1. General characteristics of all subjects (n=62)

PNF-group ROM-group
(n=31) (n=31)
male 20 21
female 11 10
yr 34.65+9.80%* 34.68+10.33*
cm 171.70+7.66 172.29+6.64
kg 65.90+9.69 66.39£8.31

* Values given as meantstandard deviation(SD)
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3 2. Comparison of VAS within pre—treatment and post treatment in each group (unit: score)

Group MirgE I\/I[););E t df p-value
PNF-group 6.53+0.28 3.06+0.15 13.73 30 .000=
ROM-group 5.60+0.26 4.45+0.19 714 30 .000=

3% 3. Comparison of VAS of post treatment between—two group
Group I\Ei(-);tE t df p-value
PNF-group 3.06+0.15
-5.74 60 .000=
ROM-group 4.45+0.19
M=+SE: mean*standard error
3 4. Test of between groups effects on VAS
type Iss df MS F-value p-value

Group 43.76 43.76 78.55 .000=
Pre-treatment 21.74 21.74 39.01 .000=

Error 32.87 59 .56

Total 84.57 61
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3. ZF #7ke] X8 Ay 29 Oswestry 2% ojler, X7 & HFHFE 15.00+0.850.24 3|
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3 5. Comparison of ODI within pre—treatment and post treatment in each group (unit: score)

Group MPj_rrgE l\f[)(i);tE t df p-value
PNF-group 21.23+0.99 11.03+£0.58 11.58 30 .000=
ROM-group 18.87+0.88 15.00£0.85 7.66 30 .000=

3% 6. Comparison of ODI of post treatment between—two group
Group Nl;f_r);tE t df p-value
PNF-group 11.03+£0.58
-3.85 60 .000
ROM-group 15.00+4.74
3 7. Test of between groups effects on ODI
type IlIss df MS F-value p-value
Group 393.30 1 393.30 41.31 .000
Pre-treatment 427.19 1 427.19 44.86 .000%
Error 561.78 59 9.52
Total 1232.99 61
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A8 AR HW T Aees 3t
seEwe A8 AR Fo FaWA(sway area)
Bk zols AR 98t teEE T-HA
= AAE A3 afegAd A %{‘ﬂ 5 3
B7e] X5 A Hdgke 719.87+127.46°]1%0.H,
AE & ke 251.45+26.36 224 x]g o)
HI&l fFreJstAl 248t tHp<0.05)(GE 8).
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olglen, X8 ¥ HIZE 409.16+584FE A X
g Ao vls] Fo3t zlole UATHP>0.05)(F 9).
g & IHF5Ed A2 S T 9T

QWA (sway area) B
%kﬂ 7“‘7‘401'] Y3l SHEE t+-H@AHS HAAE
o2 fFo3t 2ol AAJTHP>0.05)

(sway area) Zroll
<0.05). AEYH} X7 A -
AATHIH 3).

¥ 8. Comparison of sway area within pre—treatment and post treatment in each group (unit: mm?)

Pre Post
Group M2SE M2SE t df p-value
PNF-group 719.87£127.46 251.45+26.36 4.40 30 .000=
ROM-group 485.84+74.80 409.16£58.54 2.87 30 .007
3% 9. Comparison of sway area of post treatment between—two group
Post
Group M-SE t df p—value
PNF-group 251.45%26.36
-2.46 60 0.17
ROM-group 409.16+58.540
3% 10. Test of between groups effects on sway area
Group type Iss df MS F-value p-value
Group 802596.8 1 802596.8 26.72 000
Pre-treatment 2061162 1 2061162 68.62 .000=
Error 1772227 59 30037.75
Total 4218911 61
900 r * 2) _‘1:‘1_ Zl'g’] ;‘(]E @j’]' ‘216—‘9’] %}-’Lﬂﬁ](sway path)
800 H]
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0 1
PNF group ROM group B X8 A HA g2 33858+24.36 ©|%omH,
N8 F FIFFE 18248+9.7124 X8 Hdl| H]a)

1% 3. Comparison of BPM(sway area) between PNF
group and ROM group
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3 11. Comparison of sway path within pre—treatment and post treatment in each group (unit: mm)

Pre Post
Group M-SE M-SE t df p—value
PNF-group 338.58+24.36 182.48+9.71 792 30 .000=
ROM-group 273.16+16.68 216.35+14.65 491 30 .000=
3% 12. Comparison of sway path of post treatment between—two group
Post
Group M2SE t df p-value
PNF-group 182.48+9.71
-1.93 60 0.59
ROM-group 216.35+14.65
3£ 13. Test of between groups effects on sway path
type Ilss df MS F-value p-value
group 49155.43 1 49155.43 16.89 .000=
pre-treatment 1155489 1 1155489 39.714 .000
error 171664.0 59 2909.56
total 3049995.1 61
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3 14. Comparison of max velocity within pre—treatment and post treatment in each group (unit: mm/s)

Pre Post
Group M-SE M-SE t df p—value
PNF-group 68.23+6.13 45.97+3.47 5.69 30 .000x
ROM-group 67.29+6.65 62.35+5.32 1.580 30 125
3% 15. Comparison of max velocity of post treatment within—two group
Post
Group M2SE t df p—value
PNF-group 45.97+3.47
-2.580 60 012
ROM-group 62.35+5.32
3£ 16. Test of between groups effects on max velocity
type Iss df MS F-value p-value
group 4448.25 1 4448.25 24.46 000
pre—treatment 26780.81 1 26780.81 147.21 .000=
error 10733.26 59 181.92
total 41676.39 61
ks HAgskrl $Ist HEE - 74AS AA 5. 7t i ko] A8 A 9 & the] A7) A
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213 5. Comparison of BPM(max velocity) between
PNF group and ROM group
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3 17. Comparison of OLS within pre—treatment and post treatment in each group (unit: sec)

Group MPirgE 1\1/;2;«: t df p—value
PNF-group 148.35+15.56 270.18+17.43 -850 30 .000
ROM-group 153.78+11.48 193.31+£12.02 -5.697 30 .000

3% 18. Comparison of OLS of post treatment between—two group
Group I\E;);tE t df p-value
PNF-group 270.18+17.43
3.63 60 001
ROM-group 193.31+£12.02
3£ 19. Test of between—groups of effects on OLS
type Iss df MS F-value p—value
group 101541.5 1 101541.5 27174 .000=
pre—treatment 200849.2 1 200849.2 54.87 .000=
error 215961.1 59 3660.36
total 508388.2 61
2 §Y A9Ew BAkEeETe @ ol Aol AE BAM olue ASlHel mEAAY
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7173 6. Comparison of OLS between PNF group and d3kSs datslg o b‘]":]-(Llsmskl 1998).
ROM group 80t =ul o|THEE= oEo] ukil gJolo] B
) £33 A (Physical fitness)oll itk ®a AHr
V.o ol 7128 £ 554 £5 el Azl A
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