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AHoTauis. [igKoniHHI CyxoXunns — ue rpyna M’a3iB y 3afHii 4aCcTUHI CTErHa, L0 NepeTUHAE Kymb-
LLIOBWIA i KONIHHIIA CYrnobu. BoHN 4acTo MOXYTb 3a3HaBaTK 3HKEHOI THY4KOCTI, 0CO6NBO Ce-
pen Monoaux Noaei 18-25 pokis, WO CNPUYMHSE HAMPYXKEHHS, SKe BUKITUKAE KiNbKa CTaHiB, L0
BN/IMBAIOTb HA OPraHi3M MIOANHN. PO3TATHEHHS MUTTEBO BNIMBAE HA XOPCTKICTb M'A3IB, TOMY M0-
3UTUBHNIA CDEKT MOXKHA OTPMMATI NPOTArOM KiNbKOX CEKYH[ a60 XBUNMH MICNS CeaHcy.
HesBaxaroun Ha BMCOKY MOLUMPEHICTb Liei npo6nemu, 6pakye iHopmaii npo edeKTMBHIUI
METOA PO3TArHEHHS, XapaKTepHUA AN ManopyxnnBux Noaein Liei Bikosoi rpynu. Mera. MNopis-
HATU MATTEBWIA BN/IMB ABOX METOLIB PO3TATHEHHS HA FHYYKICTb MiAKONIHHOIO CyXOXWUNNS cepen,
CTYAEHTIB YHIBEPCUTETY, AIKi BeAyTb cuasyunii cnoci6 xutta. Merogn. AHania HayKoBOi niTepatypu,
BUMIPIOBAHHA, METOLWN PO3TArHEHHSA. Pesysibrari. MUTTEBI e(pekTI Bif OAHOPA30BOro 3axo4y

3 KinbkOMa NOBTOPEHHAMM MOCTI3OMETPUYHOI peflakcauii-po3TArHeHHs 6ynu 6inblu 04eBUAHM-
MU LLOJ0 3MEHLLEHHS HANPYXXEHHA NiAKONIHHOTO CYXOXWANS Cepes MONoANX NoAen, ski BefyTb
CUAAYNIA CNOCI6 XKMTTSA, MOPIBHAHO 3i CTATUHHUM PO3TArHEHHAM. Kpim TOro, nif yac nepBuHHOrO
OLiHIOBAHHS NuLLE TpU CY0’eKTU 3 BUGIPKI Mann HOPMasbHY rHYYKiCTb NiLKONIHHOMO CYyXOXUns

i 6ynn BUKIHOYEHI 3 LbOro A0CAIMKeHHS. Lie moKa3ye, L0 NOLINPEHICTb HANPYXXEHHS
NiAKONIHHOTO CYyX0XMS € BUCOKOHK), ICHYE HEOOXIAHICTb BUHAYUTN (DAKTOPN PUSKKY,
XapakKTepHi Ans MONOANX CTYAEHTIB YHIBEPCUTETY, SKi BeAyTb CMASHMIA CNIOCIO XNUTTS, | BUPILIMTH
iX 32 JONOMOroK HanobiNbLL ePEKTUBHOI NPOrpamMi PO3TArHEHHS 3 ONTUMANbHOK TPUBANTICTIO Ta
4aCTOTOH.

Knro4oBi ¢noBa: rHyyKicTb MiAKONIHHOTO CYX0XWNSA, CTYAEHTU, BNPaBU HA POSTATHEHHS,
CTaTWN4HE PO3TArHEHHS, NOCTI30METPUYHa penakcaLlis.
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Abstract. The hamstrings are a group of muscles in the posterior part of the thigh that crosses

the hip and knee joints. They can often experience decreased flexibility, especially among young
adults aged 18-25, causing strain that triggers several conditions affecting the human body.
Stretching has an immediate effect on muscle stiffness, therefore a positive effect can be seen
within seconds or minutes of the session. Despite the high prevalence of this issue, there is a lack
of information on an effective stretching method specific to sedentary people of this age group.
Objective. To compare the immediate effect of two stretching methods on hamstring flexibility
among sedentary university students. Methods. Analysis of scientific literature, measurements,
stretching methods. Results. The immediate effects of a single event with multiple repetitions of
post-isometric relaxation-stretching were more evident in reducing hamstring strain among young
sedentary adults as compared to static stretching. In addition, during the initial assessment, only
three subjects in the sample had normal hamstring flexibility and were excluded from this study.
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Introduction

Background. ‘Hamstrings’ is a group
of muscles in the posterior compartment
of the thigh crossing both hip and knee
joints. It is responsible for extension of
the hip with flexion of the knee. Ham-
string muscles, predominantly biceps
femoris, are important in maintaining
the trunk upright from a stooping pos-
ture against the influence of gravity [1].

Flexibility refers to the ability to rotate
a single joint or series of joints smoothly
and easily through an unrestricted, pain-
free range of motion. Muscle length,
joint integrity, and periarticular soft tis-
sue extensibility are the factors which
determine flexibility. Shortening or dec-
reased flexibility of soft tissues may
lead to activity limitations and participa-
tion restrictions [2]. Hamstring muscles
are frequently subjected to reduced fle-
xibility. Prevalence of hamstring tigh-
tness is very high among 18-25 years
old college students in India [3]. This
problem is common among university
students in Lahore, Pakistan, too, where
23.33 % of males and 16.6 % of females
between the ages of 17-25 years present
with hamstring tightness. In this study,
both sedentary individuals and individu-
als who engage in sports were included
[4]. Majority of sedentary university stu-
dents between the ages of 16-30 years
have tightness in hamstring muscles [5].

Adverse Effects of Hamstring Tight-
ness. Hamstring tightness is found to
cause several conditions affecting the
human body. Individuals with hamstring
tightness are 8.7 times more prone to
experience plantar fasciitis [6]. It in-
duces prolonged forefoot loading and
increases repetitive injury to plantar
fascia [7]. Moreover, shorter hamstring
muscles are common among patients
with patellofemoral pain than among
asymptomatic individuals, although it is
not certain whether this is a cause or an
effect of the condition [8]. Among the
patients suffering from chronic low back
pain, 28 % with moderate disability and
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This indicates that the prevalence of hamstring strain is high, and there is a need to identify risk
factors specific to young sedentary university students and address them with the most effective
stretching program of optimal duration and frequency.

Keywords: hamstring flexibility, students, stretching exercises, static stretching, post-isometric

relaxation.

19 % with severe disability have ham-
string tightness [9]. Both intrinsic and
imposed hamstring length can influence
pelvic rotation (posterior pelvic tilt) dur-
ing bilateral hip flexion of healthy young
adults [10]. This posterior pelvic tilt can
lead to reduced L1-S1 angle and lumbar
spine lordosis in standing [11]. More-
over, low back pain has an association
with reduced lumbar lordosis [12].
Static Stretching and Post-Isometric
Relaxation for Hamstrings. Stretching
is an important therapeutic manoeuvre
which improves flexibility and range
of motion by elongating the shortened
structures. This technique imposes sig-
nificant immediate effects on range of
motion and muscle stiffness, [13] which
means, positive effects can be obtained
within few seconds or minutes after a
stretching session. In static stretching
(SS), soft tissues are elongated just be-
yond the point of tissue resistance and
held in the lengthened position with
sustained stretch force over a period
of time. SS is a safer and more effec-
tive method in increasing flexibility and
range of motion. A systematic review
and meta-analysis by Medeiros et al.
(2016) revealed that static stretching is
effective in increasing hamstring flexibil-
ity in sedentary healthy adults between
18-40 years [14]. According to Babault
et al. (2015), maximal concentric torque
was significantly reduced in individu-
als with low and high hamstring flex-
ibility immediately after a SS session
(6 x 30 s) [15]. However, other inter-
ventions such as neurodynamic sliding
[16], active isolated stretching and bal-
listic stretching [17], and modified dy-
namic stretching [18] were found to be
more effective than SS of hamstrings,
while proprioceptive neuromuscular fa-
cilitation [19] and eccentric training [20]
showed almost similar effects.
Post-isometric relaxation (PIR) tech-
nique can be applied to tight muscles by
placing the muscle in a stretched position
and isometrically contracting it against
minimal resistance. This is followed by

relaxation and gentle stretch as the mus-
cle releases [21]. This technique was
very effective in increasing hamstring
flexibility of national-level football play-
ers in India [22]. Among 18-25 years-
old healthy college students in India, PIR
when performed thrice a week for three
weeks was revealed to be a more effec-
tive technique in reducing hamstring
tightness than reciprocal inhibition [23].
Naweed, J. et al (2020) report that PIR
and active isolated stretch are equally
effective in immediate, short-term, and
long-term effects on hamstring flexibil-
ity of young, healthy college students
between 18-25 years of age [24].
Justification. Many studies have been
conducted so far comparing the effects
of SS and PIR with other physiotherapy
interventions, but the number of studies
which include a comparison of the two
interventions (SS and PIR) is few. More-
over, studies comparing the immediate
effects of SS and PIR on hamstring flex-
ibility are far less. SS and PIR are easy
and safe manoeuvres to treat hamstring
tightness. It is crucial to identify the most
effective technique, which will be helpful
in augmenting the improvement, and
recognizing the immediate effects will
help fast recovery. This pilot study will
aid in finding the better stretching meth-
od of the two for reducing hamstring
tightness with regard to the immediate
effects among sedentary young adults.
Further, there are ample studies among
athletes and sports persons; however,
there are limited studies and none in Sri
Lanka to assess hamstring flexibility and
to determine effectiveness of stretch-
ing exercises among sedentary young
adults. Exercise efficiency and exercise
performance wise, the sedentary young
adults differ from those involved in com-
petitive sports, hence, the prevalence of
hamstring tightness and the effective-
ness of stretching exercises among the
two may differ as well. The present study
aimed at finding the immediate effects of
two types of stretching in a pilot study.
Based on the findings, future studies to

determine the risk factors for hamstring
tightness specific to sedentary Univer-
sity students and short-term, long-term
effects of stretching exercises will be
carried out.

Methodology. The pilot study was
conducted among two batches of un-
dergraduates studying the Physiother-
apy Degree Programme. The age was
between 20-30 years and those who
consented to participate were included.
A total of 35 undergraduates consented
to participate and those satisfying the in-
clusion criteria were randomly allocated
by 1:1 ratio to the SS and PIR group. The
subjects needed to have hamstring tight-
ness measured by active knee extension
(AKE) to be included to the study. The
subjects with a history of recent injury
or surgery to the spine or lower limbs,
those who involved in sports activity at
competitive level and obese subjects
were excluded. Finally, three subjects
were excluded, because they had nor-
mal hamstring flexibility and 32 subjects
were included (Males — 7, Females — 25).
There were 04 males in the PIR group
and 03 males in the SS group.

The subjects performed a warm-up
by walking around in a room, they per-
formed free shoulder and hand move-
ments while walking. The subjects were
in comfortable clothes, and they were
positioned in supine with the contralater-
al extremity in extension. The ipsilateral
hip and the knee were flexed to 90°, the
subjects were asked to actively extend
the ipsilateral knee with the foot relaxed.
Knee extension stretched the hamstring
muscles until myoclonus occurred. The
subjects were then told to slightly flex
the knee till the myoclonus stopped. At
this point, the degree of knee flexion was
recorded using a universal goniometer.
Hamstring flexibility was measured on
the dominant side for all the subjects.

Static Stretch. The starting posi-
tion was long sitting position, with both
knees straight, subjects were asked to
raise the arms forward and bend at the
pelvis attempting to touch the toes. The
stretch was held for 30 seconds and
repeated 4 times with a 30 second rest
period.

Post Isometric Relaxation. The start-
ing position was kneeling, the domi-
nant limb was stretched straight ahead
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Table 1. Baseline test results of the study

participants

Age (Mean + SD)

SS 2412+ 0.7

BMI (Mean * SD)

AKE angle (Mean * SD)

21.98 £ 5.21

46.68 + 5.31

PIR 23.93 £ 0.85

19.33 £ 2.16

49.03 + 6.53

BMI = Body Mass Index, AKE = Active Knee Extension, SS = Static Stretch, PIR = Post Isometric

Relaxation

Table 2. Results of Independent sample t-test comparing the two groups post stretching

eXercises
F Sig. t df Sig. (2-tailed)
Equal Variance Assumed 0.919 0.24 2.643 30 0.013
Equal Variance not Assumed 2.643 27.52 0.013

with knee in extension, the subjects
were asked to bend at the pelvis to feel
a stretch at the hamstrings then they
were instructed to press the heel on the
ground for 10 seconds and relax. This
was repeated 5 times with a rest period
of 10 seconds. A greater range of trunk
flexion was encouraged with each at-
tempt.

The angle of AKE was measured
soon after the stretching exercise. The
cut-off for hamstring tightness was
males > 23.4° and females > 33° these
values were taken from a study that de-
termined this cut off among University
students [25].

Results. The details of the partici-
pants are presented in the Table 1.

The baseline data of the subjects
of both groups for hamstring flexibility
was matched using Independent sample
t-test. There was no significant dif-
ference in the hamstring flexibility of
the subjects of the two groups before
stretching exercises.

According to the results in Table 2,
there was a significant difference be-
tween the SS (M = 42.62, SD = 4.78)
and PIR (M = 36.28, SD = 6.51) group;
t (30) = 2.64, p = 0.01. The mean value
of knee flexion measured with AKE for
PIR group was lesser than the static
stretching group. This indicates that the
improvement was significantly higher in
the PIR group.

Discussion. The subjects of the PIR
group had a significantly higher score
immediately after stretching exercise
when compared to the static stretching
group. There are limited studies among

sedentary young adults, most studies
were conducted among young athletes.
Some of the studies conducted among
sedentary young adults show similar
findings to the present study. Healthy,
young students between 18-22 years
of age with reduced hamstring flex-
ibility were grouped and given SS and
PIR separately. SS based intervention
was performed for 4 weeks. This was
repeated 4 times with 30s rest interval
between each and given thrice a week
for 4 weeks. It was found that PIR was
more effective in improving knee ROM
and decreasing hamstring tightness
in less duration than SS [26]. PIR was
more effective than ultrasound therapy
with active static stretching and passive
static stretching in improving hamstring
flexibility among healthy individuals be-
tween 18-25 years, when the treatments
were administered once a day daily for 2
weeks [27]. Furthermore, PIR was found
to be more effective than SS in improv-
ing iliopsoas flexibility of healthy young
adults (18-30 years) as well [28]. None
of these studies had assessed the imme-
diate effects of the stretching.

The sample of the present study
comprised University Undergraduates,
who are sedentary and do not involve in
sporting activities. It aimed to determine
the immediate effects as an initial step
and further studies will be conducted to
determine specific risk factors to ham-
string tightness and short term and
long-term effects of the stretching exer-
cises for this population will be studied.

Conclusion. Immediate effects from
single bout with few repetitions of Post

Isometric Relaxation stretching were
more effective in reducing hamstring
tightness among sedentary young adults
compared to static stretching. The fact,
that during initial assessment only 3
subjects out of 35 had normal ham-
string flexibility (were excluded from
this study) shows that the prevalence of
hamstring tightness is high, and there is
need to determine risk factors specific
to sedentary young University students
and address those with the most effec-
tive stretching programme to tackle the
issue in both short- and long-term pro-
spective.

1. Standring, S.G.H., Gray’s anatomy :
the anatomical basis of clinical practice. 2008,
[Edinburgh]: Churchill Livingstone/Elsevier.

2. Kisner, GC., LA. Colby, and J. Borstad,
Preface to the Seventh Edition, in Therapeutic
Exercise: Foundations and Techniques, 7e. 2018,
McGraw-Hill Education: New York, NY.

3. Koli, B.K. and D.B. Anap, Prevalence and
severity of hamstring tightness among college
student: A cross sectional study. International
Journal of Clinical and Biomedical Research, 2018:
p. 65-68.

4. Naqgvi, R., et al., Prevalence of hamstring
tightness among university students in Lahore,
Pakistan. Rawal Medical Journal, 2019.44(4): p.
853-853.

5. Fatima, G., et al., Extended sitting can cause
hamstring tightness. Saudi Journal of Sports
Medicine, 2017.17: p. 110.

6. Labovitz, J.M., J. Yu, and C. Kim, The Role
of Hamstring Tightness in Plantar Fasciitis.Foot &
Ankle Specialist, 2011.4(3): p. 141-144.

7. Harty, J., et al., The Role of Hamstring
Tightness in Plantar Fasciitis. Foot& Ankle
International, 2005.26(12): p. 1089-1092.

8. White, L.C., P. Dolphin, and J. Dixon,
Hamstring length in patellofemoral pain syndrome.
Physiotherapy, 2009.95(1): p. 24-28.

9. Batool, F., et al., Relationship of chronic
LBP (low back pain) with hamstring tightness
in professionals. Journal of Liaquat University
of Medical & Health Sciences, 2019.18(03): p.
236-240.

10. Congdon, R., R. Bohannon, and D. Tiberio,
Intrinsic and imposed hamstring length influence
posterior pelvic rotation during hip flexion. Clinical
Biomechanics, 2005.20(9): p. 947-951.

11. Delisle, A., M. Gagnon, and C. Sicard,
Effect of pelvic tilt on lumbar spine geometry.
IEEE Transactions on Rehabilitation Engineering,
1997.5(4): p. 360-366.

12. Tsuji, T., et al., Epidemiology of low back
pain in the elderly: correlation withlumbarlordosis
Journal of Orthopaedic Science, 2001.6(4): p.
307-311.

13. Kim, J.-H., Kim, Tae-Ho, Immediate Effects
of Stretching on Hamstring Stiffness. The Journal
of Korean Physical Therapy, 2010.22(1): p. 7.

14. Medeiros, D.M., et al., Influence of static
stretching on hamstring flexibility in healthy young
adults: Systematic review and meta-analysis.
Physiotherapy theory and practice, 2016.32(6): p.
438-445.

37

—



1/2023

15. Babault, N., et al., Direct relation of acute
effects of static stretching on isokinetic torque
production with initial flexibility level. International
journal of sports physiology and performance,
2015.10(1): p. 117-119.

16. Castellote-Caballero, Y., et al., Immediate
effects of neurodynamic sliding versus muscle
stretching on hamstring flexibility in subjects
with short hamstring syndrome. Journal of sports
medicine, 2014.2014.

17. Gunaydin, G., S. Citaker, and G. Cobanoglu,
Effects of different stretching exercises on
hamstring flexibility and performance in long term.
Science& Sports, 2020.35(6): p. 386-392.

18. Moon, A.-y., et al., Comparison of the
duration of hamstring flexibility improvement
following termination of modified dynamic stret-
ching, hold-relax, and static stretching. Physical
Therapy Korea, 2014.21(1): p. 47-54.

19. Borges, M.0., et al., Comparison between
static stretching and proprioceptive neuromuscular
facilitation on hamstring flexibility: systematic
review and meta-analysis.European Journal of
Physiotherapy, 2018.20(1): p. 12-19.

20. Nelson, R.T. and W.D. Bandy, Eccentric
training and static stretching improve hamstring
flexibility of high school males. Journal of athletic
training, 2004.39(3): p. 254.

IHOOPMALIIS NPO ABTOPIB
Ectep Jlianare Email: estherphy@pdn.ac.lk, ORCID ID: 0000-0001-5967-8025

Yamopa [Ixascinrxe Email: chamodaj@gmail.com

Kadbenpa dhisiotepanii, @akynbTeT CyMiXKHUX HAyK Npo 340poB’s, YHiBepcuTteT MepapeHii

[MepapneHis, 20400, LLpi-SlaHka

Onekcanpp Kpacinbwmkos Email: olek@usm.my, ORCID: 0000-0001-7575-1026
HaykoBa nporpama npo cnopr i disu4Hi Bnpasu, Kamnyc 3n0pos’s, YHisepcutet CaiHc Manaisis

16150, KybaHr KepiaH, KenaHtaH, Manansis

INFORMATION ABOUT THE AUTHORS

Esther Liyanage Email: estherphy@pdn.ac.lk, ORCID ID: 0000-0001-5967-8025
Ms. Chamoda Jayasinghe Liyanage Email: chamodaj@gmail.com

Department of Physiotherapy, Faculty of Allied Health Sciences, University of Peradeniya

Peradeniya, 20400, Sri Lanka

Oleksandr Krasilshchikov Email: olek@usm.my, ORCID: 0000-0001-7575-1026
School of Health Sciences, Universiti Sains Malaysia

16150, Kubang Kerian, Kelantan, Malaysia

21. Lewit, K. and D.G. Simons, Myofascial
pain: relief by post-isometric relaxation.Archives of
physical medicine and rehabilitation, 1984.65(8):
p. 452-456.

22. Adkitte, R., et al., Effect of muscle energy
technique on flexibility of hamstring muscle in
Indian national football players. Saudi Journal of
Sports Medicine, 2016.16(1): p. 28-31.

23. Agrawal, S.S., Gomparison between post
isometric relaxation and reciprocal inhibition
manuevers on hamstring flexibility in young healthy
adults: randomized clinical trial. International
Journal of Medical Research & Health Sciences,
2016.5(1): p. 33-37.

24. Naweed, J., et al., Comparison Of Active
Isolated Stretch And Post Isometric Relaxation For
Improving Hamstring Flexibility In Young Healthy
Adults. Pafmj, 2020.70(3): p. 770-75.

25. Yildinm MS, Tuna F, Demirbag Kabayel
D, Sut N. The Cut-off Values for the Diagnosis of
Hamstring Shortness and Related Factors. Balkan
Med J 2018;35:388-93.

26. Biswas, S. and N.K. Alagingi, Compare
the effectiveness of static stretching and muscle
energy technique on hamstring tightness among
student population. Compare, 2018. 3(2).

27. Ramesh, M., Comparison of three different
physiotherapeutic interventions in improving
hamstring flexibility in individuals with hamstring
tightness. 2012, KG College of Physiotherapy,
Coimbatore.

28. Chaudhary, S., et al., Improvement of
lliopsoas Flexibility: A Comparative Effectiveness
between Post Isometric Relaxation and Static
Stretching. Website: www. ijpot. com, 2020. 14(3):
p. 213.

Hapinwna 06.01.2023




