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Hamstring shortness: potential factor of low back pain

Kim Na-hee' - Choi Bo-ram’
'Dept of Physical therapy, Silla University Graduate School
‘Dept of Physical therapy, College of Health and Welfare, silla University

Abstract

of the erector spinae in the group with hamstring

Background: Hamstring shortening promotes ex-
cessive posterior pelvic tilt and decreases lumbar
lordosis. The Biering—Sorensen test help to distinguish
patients with back pain and predict its occurrence.
This test has been extensively studied, but the effect
of hamstring shortening on low-back pain remains
unknown. This study purpose to investigate the effects
of hamstring shortening on muscle activity, duration
of the erector spinae, and the medial and lateral ham-
string muscles during the Biering—Sorensen test.
Design: Randonmized controlled trial.

Methods: This study classified thirty healthy partic-
ipants, based on active knee extension, into two
groups: with hamstring shortening (with HS) and
without hamstring shortening (without HS). Elector
Spinae, Medial Hamstring, and Lateral Hamstring ac-
tivities were measured using a wireless surface
electromyogram. During Biering sorensen test muscle
activity was measured in the ascending, holding, and
descending phases, and muscle endurance was meas-
ured as the maintenance time in holding position.
Results: All phases of the Biering—Sorensen test re-
vealed significantly higher activity of the medial ham-

string muscle and significantly lower muscle activity

© 2024 by the Korean Physical Therapy Science

shortening. (p>.05). Moreover, the Biering—Sorensen
test revealed significantly shorter holding times in the
group with hamstring shortening (p>.05).

Conclusion: The study results indicate hamstring
shortening affected lower back muscle activity and
muscular  endurance. Therefore, should prevent
low-back pain by increasing the length of hamstring

muscles through sufficient stretching and exercise.

Key words: Back pain; Biering-Sorensen test; ham-

string shortening
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Table 1. General characteristics of subjects (n=30)

With HS group Without HS group

(Female =7, Male=8) (Female=10, Male=5) F

Age (year) 25.73+3.2 27.1343.5 0.26
Height (cm) 168.86+9.9 167.60+8.1 0.71
Weight (kg) 67.00+12.8 64.73+13.1 0.64
BMI 23.34+2.9 22.92+3.8 0.73
AKE (°) 67.48+4.9 44.39+5.6 0.00°

AKE: Active Knee Extension ‘P < 0.05
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Figure 1. Active Knee Extension Test
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1. Biering-Sorensen ZAl A| 228 &

Biering-Sorensen #AF & K& 7 Fel A Fd TR o] @5o] gl el HlE] FEuE 2] @5o] Al el
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Table 2. The Percentage of Muscle of Activation Relative to Maximum Voluntary Isometric Contraction for Each Muscle during

rlr

Sorensen test, Mean + SD

With HS group Without HS group P

Ascending MH (%MVIC) 43.87 + 8.3 37.73£3.6 0.046"
LH (%MVIC) 40.75+2.8 41.32+5.8 0.782

ES (%MVIC) 46.18+5.2 69.46+6.9 0.000"

Holding MH (%MVIC) 52.03+4.8 39.9245.8 0.000"
LH (%MVIC) 47.45+5.2 47.57+10.3 0.973

ES (%MVIC) 55.91£7.7 71.57+6.5 0.000"

Descending MH (%MVIC) 36.79+5.3 30.26+3.1 0.003"
LH (%MVIC) 37.78+3.4 38.16+4.2 0.830

ES (%MVIC) 36.40+5.7 47.92+6.2 0.000"

MH: Medial hamstring, LH: Lateral hamstring, ES: Erector spinae "P<0.05
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Biering-Sorensen #AF A Fgthe]e] ©5o] gl ol vl Fguhe]2e] wEo] = wrellA 4] ARk
28 AT (p<0.05) (Table.3).

Table 3. Muscle endurance during the Biering-Sorensen test, Mean + SD

With HS group Without HS group P

Sorensen test (s) 42.22 + 10.2 86+29.4 0.001"

*P<0.05

V. = ¢

o] o] F2 B Hyriele wEo] Biering Sorensen A} Al FA A7H} HFEA &I HYriel o)
SEY e A Gl ols Lobwuzt shadck
A AT JYBA F 2 A TRk wEo] i Al 9% Fitke e 28712

o] =
AT o =4 YERS T (Bmami 5, 2014). B Aol JPHE B 5 Al AduhE ] dFo] 9l
T TR QI ko] s wrow JiE Fguie]e] Abol= §IUth (Emami 5, 2014; Hubley &,
2006; Woodley &, 2005). ©12] A-ollA 7} FHthe]e] 4] Fo) gk Afo]7t UA] o= o= k%
Hdohe e A9 9w Al Ay Gl 7k Fdvhe ] doke A g Ads 3 590
drigwolm 2 Jgyhd ol Sa9de) &S FX] i A2 F BTk (Garrett 5, 1989). 2 AT J 3
A3 A FdokE e @] Sl o] Fdvke e dEol gle el vlEl FdThete] ©@5o] gl TrellA
AZ FgrhE e FEYETE ol wokom 71 Fvhe] ] 8RS fold Aol stk

AT A3 Fdoke e bl gl -9+

ol Blsl FETe ] @5o] Qe dellA HF AR &
Aow Py @5 Al 39 S ST B R
] HF 5 JJEE? 28ttt ar ¥ 31313 T (Demoulin 5, 2006). 1
A7) o= Sl Tl A= 71AIA AEE A
7V S7HA7IH IR A e 2 FE 257 QIdle] 11ES %—7}47]7%1 Hhar 3910 (Neumann, 2016) Hammill
9] ATFelA el AE dRAIA FAdtte e SEAE S dE 250 g2 ) 8ekste
w2 A3 WAYSFo|2F ST (Hammill 5, 2008). = Aol Fgua]e] @5o] &4k Hrjedo=w
sl FEEFe] T2 T okslE faste] Hyrhele] w@Eol i FollA W AFAS T 2R} =
< FAdoee] S8 57 veRd o s Azt

2 A99] A7} Biering-Sorensen AAF A FdtE] 9] ©E0] §le T
A A Alzre] o)Al ForTh ol ATl B AN FEES =
g2 w5o] 12714 w]t dEles W] A% Frket I S-S 2dskAtt (Sadler 5, 2017). Luoto 5-2)
ATolA g7del 9 104x o FAE 5 Qlofok sk {14 Ate] 58% wwkd - el vlal & elEEe
918do] 3u) o] F718h= A% eI (Luoto 5, 1995). & TFE ol A Hdue] L sjatd oz o4

W dEad 4 el FYsto] FHo|n® Fgriee b5 oA ow st &7l %7—4‘%}% S7HAA
dEleees I 7 Atk ST MeGregor &, 2002). & A9 AyfelA FdEvkE|e] @5 FollA
Biering-Sorensen HAF Al A A[ZFo] ZHA] Uebd 212 Fdohe] o] dso] 3o 2yRE et X7

S7b F S ek 479
AFAEE BE F/t musglo
et ol AN Hrkelze aEe B

=
o
W
~N
m-{o
m?




2 ganA HD8ZY At B ke Az

oA E 7 Algke] Sk AA, AES WrA gterE Ao wE HdvEs dolrt
Biering-Sorensen A} Al HFAlE- 2 F gk el vA= S AT ¢ gtk B4, S50l fle aldt
2 AT B®E F5o] AT tldAtel nA= &S dobE Havt ol AlA, FAARe] AdSelE B
3}al Biering-Sorensen 7AFS] FAIAIZF} H A S FHT] 2] SRS S SATOEN F5
257} AT 9 v RS 5 Utk weba] oko g o] ATtoA] o]y st RS 1 9ksle] F7HAQl AT}

3 O 3k 7—]0]1:]_

==

V. d

2 AT Ay Fgoield @5o] §le ol vlEl Hdohele] @50 Sl ol A Biering-Sorensen A}

A BE ool % FcelRe] 2REA A dehten] 34820 2aEs wAl et =
&} Biering-Sorensen AAF Al A A17ko] FoJatAl gkt o] Hgule el wEo] FAMAQ) Fg] &k 259
MO R el HF0] EAS TV olom i o sele YRS SUMATIAL SATEE A
AA sl Eel Aol d 5 e Zlole AAEt) webA g2 959 7 gelste] SR AE
g% 9 5 3 AEvE2e] dolE T Aol dUEY Ve E S| S AEHAS

tfHE2) X 5. 748F 3] 1], 2022;29(2):38-47.

AR dx &5 Al FHdvE2d 9o goy] 2% @k vAE 9% ddEgA st
2022;29(3):21-28.

e, v, 29 vAlAR A A Bo] W SelEs @AY S5 slE Thedel vAle 4F dEE

2 X 5 9838] 4], 2022;29(4):86-95.

Alston W, Carlson KE, Feldman DJ, Grimm Z, Gerontinos E: A quantitative study of muscle factors in the chronic
low back syndrome. J Am Geriatr Soc, 1966;(14):1041-1047.

Biering-Serensen F: Physical measurements as risk indicators for low-back trouble over a one-year period. Spine,
1984;(9):106-119.

da Silva Dias R, Goémez-Conesa A: Shortened hamstring syndrome. FISIOTERAPIA-BARCELONA-, 2008;(30):
186-193.

Danneels LA, Vanderstracten GG, Cambier DC, Witvrouw EE, Stevens VK, De Cuyper HJ: A functional subdivision
of hip, abdominal, and back muscles during asymmetric lifting. Spine, 2001;(26):114-E121.




46 =X 57438132 Vol.31, Nod, 2024. 12. 31

De Ridder E, Van Oosterwijck JO, Vleeming A, Vanderstracten GG, Danneels LA: Posterior muscle chain activity dur-
ing various extension exercises: an observational study. BMC musculoskeletal disorders, 2013;(14):1-11.
Demoulin C, Vanderthommen M, Duysens C, Crielaard J: Spinal muscle evaluation using the Sorensen test: a critical
appraisal of the literature. Joint Bone Spine, 2006;(73):43-50.

Emami M, Arab AM, Ghamkhar L: The activity pattern of the lumbo-pelvic muscles during prone hip extension in
athletes with and without hamstring strain injury. International journal of sports physical therapy, 2014;(9): 312.

Erkula G, Demirkan F, Alper Kili¢ B, Kiter E: Hamstring shortening in healthy adults. Journal of back and muscu-
loskeletal rehabilitation, 2002;(16):7-81.

Esola MA, McClure PW, Fitzgerald GK, Siegler S: Analysis of lumbar spine and hip motion during forward bending
in subjects with and without a history of low back pain. Spine, 1996;(21):71-78.

Foley RC, Bulbrook BD, Button DC, Holmes MW: Effects of a band loop on lower extremity muscle activity and kine-
matics during the barbell squat. International journal of sports physical therapy, 2017;(12):550.

Garrett Jr WE, Rich FR, Nikolaou PK, Vogler 3rd JB: Computed tomography of hamstring muscle strains. Med Sci
Sports Exerc, 1989;(21):506-514.

Hamid, M.S.A., Ali, MR M. & Yusof, A. (2013). Interrater and intrarater reliability of the active knee extension (AKE)
test among healthy adults. Journal of physical therapy science, 25(8),957-961.

Hammill RR, Beazell JR, Hart JM: Neuromuscular consequences of low back pain and core dysfunction. Clin Sports
Med, 2008;(27):449-462.

Hansen JW: Postoperative Management in Lumbar Disc Protrusions: I Indications, Method and Results, II Follow-up
on a Trained and an Untrained Group of Patients. Acta Orthop Scand, 1964;(35):3-47.

Hermens HJ, Freriks B, Disselhorst-Klug C, Rau G. Development of recommendations for SEMG sensors and sensor
placement procedures. J Electromyogr Kinesiol. 2000;(10):361-374.

Hori M, Hasegawa H, Takasaki H: Comparisons of hamstring flexibility between individuals with and without low back
pain: systematic review with meta-analysis. Physiotherapy theory and practice, 2021;(37):559-582.

Hoy D, Brooks P, Blyth F, Buchbinder R: The epidemiology of low back pain. Best practice & research Clinical rheu-
matology, 2010;(24):769-781.

Hubley-Kozey CL, Deluzio KJ, Landry SC, McNutt JS, Stanish WD: Neuromuscular alterations during walking in per-
sons with moderate knee osteoarthritis. Journal of Electromyography and Kinesiology, 2006;(16):365-378.

Jorgensen K: Human trunk extensor muscles physiology and ergonomics. Acta  Physiologica
Scandinavica.Supplementum, 1997;(637):1-58.

Kong Y, Jang G, Park S: The effects of prone bridge exercise on the Oswestry disability index and proprioception of
patients with chronic low back pain. Journal of physical therapy science, 2015;(27):2749-2752.

Luoto S, Heliovaara M, Hurri H, Alaranta H: Static back endurance and the risk of low-back pain. Clin Biomech,
1995;(10):323-324.

McGregor AH, Anderton L, Gedroyc W: The trunk muscles of elite oarsmen. Br J Sports Med, 2002;(36):214-216.

Neumann DA: Kinesiology of the musculoskeletal system-e-book: foundations for rehabilitation: Elsevier Health

Sciences, 2016.




Aol 3 HeEE FAH 29 47

Norkin CC, Levangie PK: Joint structure & function: a comprehensive analysis: FA Davis Company, 1983.

O’Sullivan P: Diagnosis and classification of chronic low back pain disorders: maladaptive movement and motor control
impairments as underlying mechanism. Man Ther, 2005;(10):242-255.

Phillips JA, Forrester B, Brown KC: Low back pain: prevention and management. AAOHN J, 1996, 44: 40-51.

Sadler SG, Spink MJ, Ho A, De Jonge XJ, Chuter VH: Restriction in lateral bending range of motion, lumbar lordosis,
and hamstring flexibility predicts the development of low back pain: a systematic review of prospective cohort
studies. BMC musculoskeletal disorders, 2017;(18):1-15.

Schoenfeld BJ: Squatting kinematics and kinetics and their application to exercise performance. The Journal of Strength
& Conditioning Research, 2010;(24):3497-3506.

Simmonds MJ, Olson SL, Jones S, et al.: Psychometric characteristics and clinical usefulness of physical performance
tests in patients with low back pain. Spine, 1998;(23):2412-2421.

Thakur D, Rose S: A study to find out the correlation between the right and left hamstring length in both genders
to determine the prevalence of hamstring tightness among college students. Journal of Health and Allied Sciences
NU, 2016;(6):46-52.

Van Dillen LR, Gombatto SP, Collins DR, Engsberg JR, Sahrmann SA: Symmetry of timing of hip and lumbopelvic
rotation motion in 2 different subgroups of people with low back pain. Arch Phys Med Rehabil, 2007;(88):
351-360.

Verna JL, Mayer JM, Mooney V, Pierra EA, Robertson VL, Graves JE: Back extension endurance and strength: the
effect of variable-angle roman chair exercise training. Spine, 2002;(27):1772-1777.

Vidhi S, Anuprita T, Asmita K, Twinkle D, Unnati P, Sujata Y: Comparison of PNF technique with NDS technique
for hamstrings tightness in asymptomatic subjects. Indian Journal of Physiotherapy and Occupational Therapy,
2014;(8):158.

Woodley SJ, Mercer SR: Hamstring muscles: architecture and innervation. Cells Tissues Organs (Print), 2005;(179):
125-141.




	뒤넙다리근 단축: 허리통증의 잠재적인 요인

