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Abstract

Background: The hamstring muscle is one of the lower extremity musdeshas shortened tendency. Shortening
hamstring muscle, that called hamstring tightness, is associated withsetextensibility of the hamstring muscles and
pelvic tilt angle. Static stretching exercise is one of the stretching exercibedwehat is used to increase hamstring
muscle length.

Purpose: The purpose of this study was to determine the effect of static streggbinegge on hamstring muscle
extensibility and pelvic tilt angle in hamstring tightness. Material/M#gh®uasi-experimental pre-test and post-test
control group design. The subjects of this study were 28 male studentsyembalivided into 2 groups. The treatment
group and control group both consisted of 14 people. the hagstriscle extensibility will be measured by examining
active knee extension (AKE) and pelvic tilt angle will be measured withcinometer, which will be evaluated in four
weeks in both groups.

Result: Static stretching exercise had a significant effect on increasirextinsibility of hamstring muscles (p < 0.05)
when compared to the control group. Meanwhile, static stretchingisxeloes not have a significant effect on the pelvic
tilt angle (p > 0.05) as well as the control group. Furthernmtbexe is no correlation between the value of hamstring
muscle extensibility and pelvic tilt angle after the intervention (p > 0.05).

Keywords hamstring tightnespelvic tilt angle hamstring muscle extensibility; static stretching

1. Introduction

The hamstring muscle is a lower extremity muscle that has an important role insvacibuties and
exercises. In addition, the hamstring muscles also experience several dis@teasisle pain, limited joint
range of motion, and functional decline. Hamstring muscle disorders thahttyl appear in various circles
are a decrease in joint range of motion accompanied by a feeling of limitatioa back of the thigh called
hamstring tightness. Hamstring tightness is a multidimensional condition that inclugssiloskeletal
insufficiency or imbalance, nervous tension, and lumbopelvic dysfungtiansberger et al., 2019).

The prevalence of hamstring tightness is quite high and there is an inciieaglegce among adolescents,
as shown by the prevalence in students in Nepal of 40.17%. In additionetadepce of hamstring tightness
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at the University of Pradeniya Sri Lanka reaches 80%. This case can also be seeags and does not
always occur in athletes, but can occur in office workers and students (Alsharmaha2@19).

Hamstring muscles that experience shortening in hamstring tightness are mustwatendits that have
a decreased ability to elongate due to a reduced number of sarcomerdjomd length or elasticity of
connective tissue (Mhatre et al., 2013). This condition is associated with skstregtensibility of the
hamstring muscles. In addition, the condition of hamstring tightness is atsdatsd with the pelvic tilt
angle, because the hamstring muscles have their origin at the pelvic sciatic tuberagitgn(Bt al., 2016).
The recommended intervention for hamstring tightness is stretching exeBtm#s stretching exercises are
one of the most popular and easydse stretching exercise methods. Therefore, the purpose of this study was
to determine the effect of static stretching exercise on hamstring muscle extensibifighdodilt angle in
hamestring tightness.

2. Materials and Methods
2.1.Study design

This research has a quasi-experimental study design pre-test and post-testgcompralesign. In this
study, two groups were used, group one was the treatment group, wdsctieated with static stretching
exercises, and group two was the control group.

2.2.Subjects

The subjects of this study were 28 male students, who were divided into 2 gftseptreatment group and
control group both consisted of 14 people.
Inclusion criteria: male students, aged 19-22 years, had a normal lasdyimdex (BN) and had hamstring
tightness, indicated by an active knee extension (AKE) examination scoreefhaa 15
Exclusion criteriahave a history of fractures of the lower limbs, pelvis, and spirtehawve plates (implants)
in the lower limis.

2.3.Measuremat

In this study, the hamstring muscle extensibility will be measured by examaaiive knee extension
(AKE) and measuring the pelvic tilt angle, which will be evaluated in four weekalingooups.

2.4.Interventbn

The treatment group will be given static stretching intervention. This techniquerfermed with the
subject lying supine, then the therapist passively lifts the subject's hif tieXdon, then the therapist extends
the subject's knee with the ankle in plantar flexion slowly, until the subject repstteng but tolerable
stretch in the posterior thigh. At this point, the stretch is maintained for 8Adseand is repeated for 4 sets.
The therapist observes the contralateral leg to keep the hip and knedaict eath the base and an extended
position. This exercise was performed 3 times/week for 4 weeks (Ayala et al., 2013
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2.5. Statistical analysis

The data from this study were analyzed using the SPSS V.22 application with izaigeifievel of p <
0.05. The process of data analysis started from descriptive analysimliptest, effect test (paired t-test),
and correlation test (Pearson).

3. Results

Research subjects in both groups were analyzed based on age (20.79 s @B0® ¢ 0.784), body mass
index (23.49 + 0.50 vs. 23.38 + 0.47), AKE value (27.15148 vs. 26.64 + 4.75), and pelvic tilt angle (80.86
+2.93 vs. 77.93 + 4.03). From the results of the descriptive andlysis, was no statistically significant
difference between the two groups (Table 1).

Tablel Sample descriptive data

Treatment group Control group
Characteristic Mt(sr:nlf)SD Mc(er;l:)SD
Age (year) 20,79 £ 0,802 21,00+ 0,784
Body mass index (kg/m) 23,49 £0,50 23,38 £0,47
AKE test (°) 27,14 578 26,64 + 4,75
Pelvic tilt angle ) 80,86 + 2,93 77,93 +4,03

Furthermore, the normality test was performed on both groups anddbles, AKE, and pelvic tilt angle.
The normality test used the Shapiro-Wilk test (Table 2). Based on table 2, dwmakthat theAKE data and
pelvic ilt angle data in both groups were normally distributed. Because all data am@@lyatistributed, a
paired t-test will be performed.

Table 2. Mean, standard deviation, and normalitydEstKE and pelvic tilt angle in treatment and congobup

AKE Pelvic Tilt Angle
Group n p-value Mean + SD () p-value
Mean+SDf) ————— B
Normality Normality
Treatment Pre test 14 27,14 +5,78 0,063 80,86 + 2,93 0,466
group Post test 14 17,00 + 3,04 0,555 80,71+ 2,99 0,247
Pre test 14 26,64 +4,75 0,512 77,93 +4,03 0,152
Control group
Post test 14 26,64 + 4,58 0,113 77,79+ 4,09 0,129

Paired t-test showed that the static stretching exercise had a significant effect on inteasxtensibility of
the hamstring muscles (p < 0.05) when compared to the control ¢fabfe 3). Meanwhile, paired t-test
shows that the static stretching exercise does not have a significant effect on the pelgiet{lv 210.05) as
well as the control grouflable 4).
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Table 3. Paired t-test of AKE

p-value
Group n Mean + SD () -
Paired t-test
Treatment Pre test 14 27,14 +5,78
0,000
group Post test 14 17,00 + 3,04
Pre test 14 26,64 + 4,75
Control group 1,000
Post test 14 26,64 + 4,58
Table 4. Paired t-test of pelvic tilt angle
p-value
Kelompok n Mean + SD () -
Paired t-test
Treatment Pre test 14 80,86 + 2,93
0,165
group Post test 14 80,71+ 2,99
Pre test 14 77,93 +4,03
Control group 0,165
Post test 14 77,79 +4,09

A correlation test was used to determine the correlation between the extensibility afrtbieidng muscles
and the pelvic tilt angle after the intervention in the static stretching treatment gheupoffelation test was
carried out using the Pearson test because the data were normally distributedrtr@lagon test using the
Pearson test shows that there is no correlation between the hamstring muscle extansitpkdyic tilt angle

after the intervention in the static stretching treatment group (p > 0.05) Gjable

Table 5. Correlation test (Pearson test) between AiEtlze pelvic tilt angle

p-value
Group Variable n Mean £ SD )
Pearson
AKE 14 17,00 £ 3,04
Treatment
0,977
group Pelvic tilt angle 14 80,71+ 2,99

4. Discussion

Based on table 3, it was found that static stretching exercises had a significant effextasing tk
extensibility of the hamstring muscles. The results are following previous red®aicim et. al. (2014)
which states that static stretching exercises can increase muscle activity significantly, wises aa
increase in the extensibility of the hamstring muscles. This is due to changescie mrctivity and Hoffman
reflexes that cause neurological changes in the muscles. Static stretching exercises also elansmtiba
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of the sarcomere and decrease of the cross-bridge which causestansiol® The mechanism of increasing
muscle extensibility after static stretching exercise is probably due to autogeniddnhiwitere muscles
relax due to neuroeflexive mechanisms increasing muscle length. The study also stated thattiionatdd
neurological mechanisms, the increase in joint range of motion after stretciyrglso be due to an increase
in stretch tolerance (Page, et. al., 2012).

Based on table 4, it was found that static stretching exercise did not have a sigeffesziron increasing
the pelvic tilt angle in hamstring tightness. The results are following previous aled®arShamsi et. al.
(2020) which stated that static stretching and strengthening exercises given indr& esgl weeks proved
to have no impact on changes in the pelvic tilt angle. Similar research results waybtaleed by Minarro
et. al. (2012), it was stated that hamstring stretching exercises performeavéaks only had the effect of
increasing the length and extensibility of the hamstring muscles, but didfaot pélvic tilt either in a
standing position or in trunk flexion in a sitting position with tneés flexed at 90°.

The results of this study prove that the extensibility of the hamstring musabes correlated ith the
pelvic tilt angle. This is following the results of previous research conductéehdyyi et. al. (2016) who
concluded that there was no significant relationship between the length of the hamsisitigs and the
pelvic tilt angle in individuals with or without low back pain. Similar results were alsongad by Shamsi et.
al. (2020), who stated that the increase in the extensibility of the hamsisges was not correlated with
the pelvic tilt angle. So that changes in the length of the hamstring muscles alovalys affect the rotation
of the pelvis (pelvic tilt). In this study, it was also stated that the increates itength of the hamstring
muscles may not always cause changes in the pelvic tilt angle.

5. Conclusion

This study proves that static stretching exercises have a significant effect osiimgctha extensibility of
the hamstring muscles. However, the static stretching exercise did not have a sigsfifieezirdn increasing
the pelvic tilt angle in the hamstring tightness condition. So that the increase initgumstscle extensibility
is not correlated with changes in the pelvic tilt angle
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