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| Abstract |

Purpose: The study aimed to determine the effect of the proprioceptive neuromuscular facilitation (PNF) lower trapezius
muscle strengthening exercise on pain, shoulder range of motion, and shoulder pain and disability index (SPADI) in
patients with frozen shoulder.

Methods: Following baseline measurements, 30 subjects (n=30) with frozen shoulder were randomized into two groups:
the PNF group (n=15), which received PNF strength training of the lower trapezius muscles, and the control group (n=15),
which received gentle palpation of the skin. Each group participated in the intervention for 30 minutes, three times per
week, for six weeks. The visual analogue scales for pain, range of motion, and SPADI of both groups were recorded
at both pre- and post-intervention. Paired t-tests were used to determine significant changes in the post-intervention period
compared with pre-intervention, and independent t-tests were used to analyze differences in the dependent variables between
the two groups.

Results: After the six-week intervention, both groups experienced significantly decreased pain and SPADI (p < 0.05)
and significantly increased shoulder flexion, abduction, internal rotation, and external rotation range of motion (p < 0.05).
The PNF group that received the PNF strength exercise of the lower trapezius muscles showed greater improvements

in pain and range of motion than those of the control group (p < 0.05).

tCorresponding Author : Beom-Ryong Kim (kimbr21@hanmail.net)
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Conclusion: These results suggest that the PNF lower trapezius strengthening exercise reduces shoulder pain and disability

levels and enhances shoulder range of motion in patients with frozen shoulder.
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Table 1. General characteristics of the participants (n = 30)
Characteristics PNF group (n = 15) Control group (n = 15) it P Value
Gender, n, male/female 9/6 8/7 0.14 0.71
Age, years 50.60 + 3.88 52.53 £ 3.62 1.41 0.17
Height, cm 167.66 + 4.08 170.06 + 4.54 1.52 0.14
Body weight, kg 64.87 + 2.90 63.73 + 2.87 1.08 0.29
Body mass index, kg/m2 23.10 = 1.31 22.10 £ 2.01 1.60 0.12

Mean + SD, PNF: proprioceptive neuromuscular facilitation
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[ Enrollment ]

Assessed for eligibility (n=40)

Excluded (n=10)
+ Not meeting inclusion criteria (n=4)

» + Declined to participate (n=6)
+ Other reasons (n=0)

Randomized (n=30)

Fig. 1. Study flow diagram.
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Table 2. PNF lower trapezius strengthening exercise program
Position Patterns Techniques Purpose
Supine Bilateral upper extremity Ext-Abd-IR
with elbow Ext
Side lying Upper extremity Ext-Abd-IR
with elbow Ext Combination of isotonics Strength of lower trapezius
Quadruped Upper extremity Ext-Abd-IR
with elbow Ext
Sitting Bilateral upper extremity Ext-Abd-IR

with elbow Ext

PNEF: proprioceptive neuromuscular facilitation, Ext-Abd-IR with elbow Ext: extension abduction internal rotation with elbow

extension
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Fig. 2. PNF lower trapezius strengthening exercise.
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Table 3. VAS scores at baseline and post intervention

PNF group (n = 15) Control group (n = 15) P Value
VAS (baseline) 4.06 £ 0.70 447 £ 0.74 0.14°
VAS (post-intervention) 1.80 + 0.56 3.73 + 0.88
Decrease in VAS 227 + 1.10 0.73 £ 1.10 0.00
P value 0.00° 0.02
Mean + SD, “Significant difference within groups, “Significant difference between groups,
PNF: proprioceptive neuromuscular facilitation, VAS: visual analogue scale
Table 4. Shoulder range of motion degrees at baseline and post-intervention

PNF group (n = 15) Control group (n = 15) P Value

Flexion (baseline) 142.87 + 3.31 143.93 + 5.89 0.55
Flexion (post-intervention) 156.87 + 4.36 147.13 £ 5.34
Increase in Flexion 14.00 + 5.10 320 + 5.63 0.00
P value 0.00* 0.05*
Abduction (baseline) 161.00 £ 1.96 161.20 £ 2.96 0.23
Abduction (post-intervention) 167.33 £ 1.54 164.73 £ 2.05
Increase in Abduction 6.33 £ 2.26 3.53 £ 2.10 0.00
P value 0.00 0.00
Internal rotation (baseline) 62.00 = 2.10 63.40 + 241 0.10
Internal rotation (post-intervention) 75.60 £ 2.35 7227 + 3.69
Increase in Internal rotation 13.60 + 2.20 8.87 + 4.87 0.00
P value 0.00 0.00
External rotation (baseline) 64.67 + 2.29 64.60 + 4.08 0.96
External rotation (post-intervention) 77.80 + 3.02 7047 + 4.69
Increase in External rotation 13.13 + 3.79 5.87 £ 4.97 0.00
P value 0.00 0.00

Mean + SD, “Significant difference within groups, “Significant difference between groups,

PNF: proprioceptive neuromuscular facilitation
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Table 5. SPADI scores at baseline and post intervention

PNF group (n=15) Control group (n=15) P Value
SPADI (baseline) 22.07 £ 1.49 23.40 + 241 0.08"
SPADI (post-intervention) 12.67 £ 1.76 1527 + 1.49
Decrease in SPADI 9.40 + 1.64 8.13 £ 2.85 0.15
P value 0.00* 0.00*

Mean + SD, “Significant difference within groups, "Significant difference between groups,
PNF: proprioceptive neuromuscular facilitation, SPADI: shoulder pain and disability index
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