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| Abstract |

PURPOSE: In adults with hamstring tightness, stretching
is considered a therapeutic exercise that improves flexibility.
However, previous studies have reported efficacy of
numerous methods, and are inconclusive in determining the
most effective stretching techniques. This study aims to
compare the outcomes of Evjenth-Hamberg stretching
(E-HS), proprioceptive neuromuscular facilitation stretching
(PNFS), and static stretching (SS), on muscle tone and
flexibility.

METHODS: A total of 30 subjects were assigned to each
of the three stretching groups:; E-HS (n; = 10), PNFS (n,=10),
and SS (n; = 10). Muscle tone of the hamstring muscle, active
knee extension (AKE), and passive knee extension (PKE)
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were assessed by range of motion.

RESULTS: After the intervention, statistically significant
differences were obtained between groups for muscle tone (p
< .05). The post hoc test, showed statistically significant
differences in muscle tone between the E-HS and PNFS
groups (p <.05), and PNFS and SS groups (p <.05). Post hoc
test after intervention, also revealed statistically significant
differences in flexibility (p <.05) between the E-HS and PNFS
groups (p <.05), E-HS and SS groups (p <.05), and PNFS and
SS groups (p < .05). Moreover, a statistically significant
difference was observed in PKE scores between the E-HS and
SS groups (p <.05), and PNFS and SS groups (p <.05).
CONCLUSION: This study indicates that E-HS may be
the most effective stretching technique for muscle tone and
flexibility, in adults with hamstring tightness.
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Table 1. General Characteristics of Study Subjects

Variables (unit) E-HS* (n, = 10) PNFS® (n, = 10) SS° (n; = 10) F p
Male 6 (20%) 6 (20%) 8 (26.6%)
Gender
Female 4 (13.3%) 4 (13.3%) 2 (6.6%)
Age (year) 24.60 £ 96° 2480 + 1.68 2430 + 1.33 341 714
Height (cm) 170.10 + 8.84 167.60 + 7.89 171.70 = 7.87 .632 .539
Weight (kg) 63.60 = 12.55 63.00 = 11.03 68.90 + 9.67 .848 439

*Evjenth-Hamberg stretching, “proprioceptive neuromuscular facilitation stretching, ‘static stretching, ‘mean + standard deviation
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Table 2. Comparisons of E-HS, PNFS, and SS on Muscle Tone of Hamstring Muscle

Variables E-HS* (n; = 10) PNFS® (n, = 10) SS° (n; = 10) p1
Pre 1558 + 1.32¢ 15.05 + 1.04 15.99 + .97 192
Post 15.15 + 1.44 1551 + 1.11 15.76 + 1.10 547
Frequency (Hz)
p2 .003 028 .030
Change -43 £ 34 46 £ .55 -23 + 28 .000
Pre 1.28 + .18 1.33 £ .20 1.21 £ .16 373
Post 1.26 + .13 139 + 24 1.12 £ 20 .020
Decrement (Log)
p2 345 .103 195
Change -02 + .08 06 + .11 -08 £ .19 .065
Pre 263.20 + 28.11 266.10 £ 25.24 276.00 = 17.65 470
) Post 257.50 + 29.02 269.60 + 25.01 273.80 = 17.59 314
Stiffness (N/m)
p2 .004 .010 016
Change -5.70 + 4.66 3.50 + 3.40 -2.20 + 234 .000

*Evjenth-Hamberg stretching, °proprioceptiveneuromuscularfacilitationstretching, “static stretching, “mean + standard deviation.

poooa
= L ot o~

= ;W =

E-HS PNFS SS

Frequency (Hz)

E-HS

PNFS

S5

Stiffness (N/m)

(E-HS: Evjenth-Hamberg stretching, PNFS: proprioceptive neuromuscular facilitation stretching, SS: static stretching)

Fig. 1. Post-Hoc comparison of E-HS, PNFS, and SS on changes in the frequency, and stiffness values.

Table 3. Comparisons of E-HS, PNFS, SS on AKE and PKE

Variables

PNFS® (n, = 10)

E-HS* (n, = 10) SS¢ (ny = 10) p1

Pre 14830 + 3.88° 145.50 + 6.31 145.10 + 5.60 362

AKE! Post 159.90 + 3.14 152.70 + 5.59 149.30 + 637 000
(cm) p2 .000 .000 004

Change 11.60 + 2.01 720 + 2.25 420 £ 348 .000

Pre 156.00 + 2.94 153.70 + 525 153.50 + 5.7 417

PKE' Post 166.90 + 2.07 161.50 = 4.30 159.40 + 5.60 002
(cm) p2 000 000 000

Change 10.90 + 2.02 7.80 = 1.87 5.90 + 2.13 000

*Evjenth-Hamberg stretching, “proprioceptive neuromuscular facilitation stretching, static stretching, “active knee extension, “mean

+ standard deviation, ‘passive knee extension.
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PNFS 55
AKE (cm) PKE (cm)

(E-HS: Evjenth-Hamberg stretching, PNFS: proprioceptive neuromuscular facilitation stretching, SS: static stretching,
AKE: active knee extension, PKE: passive knee extension)

Fig. 2. Post-Hoc comparisons of E-HS, PNFS, and SS on changes in the values of AKE, and PKE.
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