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ABSTRACT

Object�ve: Generating reference values of trunk muscle strength is of value for specific age groups and gender in every society. The aim of this study
was to define flexor and extensor muscle strength of the trunk and the flexion/extension ratio in healthy individuals.
Mater�als and Methods: Hundred and two healthy individuals were included in this study. Isokinetic concentric strength of trunk flexor (Flex) and exten‐
sor (Ext) muscles of the participants were measured via an isokinetic dynamometer. Tests were performed at speeds of 60°/s and 180°/s. Maximum
strength was characterized with peak torque (PT) (Flexabs, Extabs; N·m), peak torque normalized to body weight (PTNBW) (Flexnorm, Extnorm;
N·m·kgbw

-1), and Flexabs/Extabs ratio.

Results: For angular velocity of 600/s, PT and PTNBW of flex and ext strength were higher in men; while for angular velocity of 1800/s, PTNBW of flex
and ext strength were higher in women (p<0.05). Extensor strength for 600/s and 1800/s angular velocities yielded lower values than flexor strength in
both genders. The Flexabs/Extabs ratios were 1.67±0.62 for 600/s and 4.93±4.60 for 1800/s.

Conclus�on: Trunk extensor strength was higher than flexor strength in men and women at 600/s and 1800/s angular velocities. In this study, the ratio
of Flexabs/Extabs was not within the accepted range in non-active adults and there was no difference between men and women, indicating that musc‐
le strength is not sufficient in this population. The data of this study can be used as a comparison parameter in future studies to get normative data,
or common values in healthy individuals aged 18-30.

Keywords: Strength, gender, measurement

ÖZ

Amaç: Gövde kas kuvvetinin referans değerlerinin oluşturulması her toplumda belirli yaş grupları ve her iki cins için önemlidir. Bu çalışmanın amacı sağ‐
lıklı bireylerde gövdenin fleksör ve ekstansör kas kuvveti ile fleksiyon/ekstansiyon oranının tanımlanmasıdır.
Gereç ve Yöntem: Çalışmaya 102 sağlıklı birey alındı. Katılımcıların gövde fleksör (Flex) ve ekstansör (Ext) kaslarının izokinetik konsantrik kuvveti izokine‐
tik dinamometre ile ölçüldü. Testler 60°/s ve 180°/s hızla gerçekleştirildi. Maksimum güç, zirve torku (PT) (Flexabs, Extabs; N·m), vücut ağırlığına göre
normalleştirilmiş tepe torku (PTNBW) (Flexnorm, Extnorm; N·m·kgbw

-1) ve Flexabs/Extabs oranıyla karakterize edildi.

Bulgular: Erkeklerde 600/s'lik açısal hız için fleksiyon ve ekstansiyon kuvvetinin PT ve PTNBW'si daha yüksek iken; 1800/s açısal hızda ise fleksiyon ve
ekstansiyon kuvvetinin PTNBW'si kadınlarda daha yüksekti (p<0.05). Hem 600/s hem de 1800/s açısal hız için ekstansör kuvvet, her iki cinsiyette de
fleksör kuvvetten daha düşüktü. Flexabs/Extabs oranları 600/s için 1.67±0.62 ve 1800/s için 4.93±4.60 idi.

Sonuç: Erkek ve kadınlarda gövde ekstansör kuvvetinin 600/s ve 1800/s açısal hızlarda fleksör kuvvetinden daha yüksek olduğu gözlendi. Bu çalışma‐
da, Flexabs/Extabs oranları aktif olmayan yetişkinlerde kabul edilen aralıkta değildi ve kadın ve erkekler arasında fark yoktu. Bu bulgu bu popülasyonda
kas gücünün yeterli olmadığını göstermektedir. Bu çalışmanın verileri, 18-30 yaş arası sağlıklı bireylerde normatif veriler veya ortak değerler elde etmek
amacıyla gelecekteki çalışmalarda karşılaştırma parametresi olarak kullanılabilir.
Anahtar Sözcükler: Kuvvet, cinsiyet, ölçüm

https://doi.org/10.47447/tjsm.0827
https://orcid.org/0000-0002-3100-0818
https://orcid.org/0000-0003-3209-1499
https://orcid.org/0000-0002-5700-9407
https://orcid.org/0000-0002-9829-5884


F. Unver, E. Gur Kabul, M. Buke et al.

2

INTRODUCTION
Isok�net�c measurements have been thought to be the ‘gold
standard’ for evaluat�on of muscle strength (1). Isok�net�c
assessment �s used to measure the torque levels of d��erent
jo�nts of the body, and typ�cally conta�n the compar�son of
the agon�st to antagon�st rat�o, and contralateral jo�nt of
the assoc�ated jo�nt. Increased asymmetry amongst both
s�des may �ncrease the r�sk of potent�al �njury (2,3).

The �nterpretat�on of the normal values of �exor and exten-
sor muscles of the trunk �s cons�derably complex and d���-
cult, because �t �s not poss�ble to compare w�th the ‘contra-
lateral’ s�de for the trunk, as for the extrem�t�es. For th�s re-
ason, �t �s �mportant to generate a ser�es of reference values
for the muscle strength of the trunk spec�f�c for age groups
and each gender �n any soc�ety. On the bas�s of these valu-
es, �t w�ll become poss�ble to correlate a pat�ent’s muscle
strength to a d�sab�l�ty, and poss�ble rehab�l�tat�on degree
(4). Muscle strength plays a dec�s�ve role �n dec�d�ng wh�ch
of the low, moderate or h�gh �ntens�ty exerc�ses w�ll be �nc-
luded �n a program (5).

The �dent�f�cat�on of �ex�on and extens�on muscle strength
of the trunk, and loss of strength at the Flexor/Extensor ra-
t�o (Flex/Ext rat�o) �s a val�d method for evaluat�on of reha-
b�l�tat�on �ntervent�ons or precaut�ons (6). Espec�ally, the
weakness �n extensor muscles, and the unbalance of exten-
sor and �exor muscle strength �t causes m�ght pred�spose to
chron�c low back pa�n (7-9). The relat�onsh�p between lo-
wer back pa�n and the weakness of lower back extensor
and �exor muscles has been documented �n some stud�es
(10-14). The gold standard measur�ng equ�pment for objec-
t�ve muscle strength assessment �s the �sok�net�c dynamo-
meter. However, there are l�m�ted stud�es evaluat�ng trunk
strength w�th �sok�net�c measurements (15).

In the l�terature, var�ous �sok�net�c dynamometer dev�ces
w�th d��erent protocols were used �n the �sok�net�c and �so-
metr�c analys�s of trunk muscles. In these stud�es, norm va-
lues were obta�ned through data on �sok�net�c muscle st-
rength, and Flex/Ext rat�o of trunk �ex�on and extens�on �n
the 10-1500/s angular speed range �n healthy and �n people
w�th low back pa�n (10,12,13,16-23). However, there was
only one study encountered us�ng the 1800/s angular speed
�n sedentary �nd�v�duals for the 18-30 age range (24). The
test speed used �n evaluat�ng  the �sok�net�c torque curve �s
�mportant �n d�agnost�c assessments. It �s reported that
choos�ng h�gh veloc�t�es (1800-3000/s) as test speed �s more
rel�able to reduce the load on the jo�nt, when compar�ng to
low veloc�ty (25). Therefore, the use of h�gh veloc�ty �s �m-
portant �n the evaluat�on of �sok�net�c muscle strength.

Young adulthood (ages 18-30) represents a trans�t�on per�od
between adolescence and adulthood. Dur�ng th�s per�od,

new sk�lls are tr�ed to be acqu�red, and �ntervent�ons are
very �mportant to encourage pos�t�ve or�entat�ons. Recogn�-
z�ng the def�c�enc�es and tak�ng act�on aga�nst them may
a�ect behav�oral changes. Muscle strength has an �mpor-
tant place among health-related parameters �n th�s per�od
(26,27).

Normat�ve parameters of var�ous populat�ons are needed �n
order to perform trunk muscle strength evaluat�ons of �nd�-
v�duals. There �s a lack of normat�ve data for trunk �exor
and extensor muscles strength �n the Turk�sh l�terature. In
part�cular, trunk muscles’ data on asymptomat�c sedentary
�nd�v�duals �s valuable �n prevent�ng problems that cause
s�gn�f�cant econom�c costs, such as low back pa�n. Bes�des,
trunk muscles play ser�ous roles �n da�ly act�v�t�es (28). L�-
m�ted data prevents accurate assessment of trunk muscle
strength, pract�cal appl�cat�ons �n general, and part�cularly
dur�ng cl�n�cal rehab�l�tat�on and sc�ent�f�c research ap-
pl�cat�ons. Trunk muscle strength measurements are gene-
rally made concentr�cally (29-31).

In th�s study, we a�m to analyze the max�mum concentr�c
�sok�net�c trunk �ex�on and trunk extens�on muscle st-
rength capac�ty, and Flex/Ext rat�o at 600/s and 1800/s an-
gular veloc�ty �n healthy �nd�v�duals between 18-30 years
old.

MATERIAL and METHODS

Exper�mental approach

A cross-sect�onal study des�gn was used to evaluate trunk
strength capac�ty �n healthy �nd�v�duals of each gender.
Concentr�c muscle strengths of the �nd�v�duals who were
recru�ted were measured w�th an �sok�net�c dynamometer.
Max�mum strength was character�zed w�th absolute max�-
mum peak torque (Flexabs, Extabs; N·m), peak torque nor-

mal�zed to body we�ght (Flexnorm, Extnorm; N·m·kgbw
-1),

and Flexabs/Extabs rat�o.

Part�c�pants

Hundred and two healthy �nd�v�duals (61 women and 41
men, mean age: 22.5±1.8 yrs) voluntar�ly part�c�pated �n th�s
study. F�gure 1 d�splays a �ow chart of the study des�gn.
Phys�cal data �s represented �n Table 1.

Inclus�on cr�ter�a for part�c�pat�on �n the study were: (a) to
volunteer to part�c�pate; (b) to be �n the 18-30 age range.
Exclus�on cr�ter�a were: (a) hav�ng any surg�cal operat�on �n
the last s�x months; (b) be�ng pregnant; (c) hav�ng any ne-
urolog�c, card�oresp�ratory, musculoskeletal or/and rhe-
umatolog�cal d�sease; (d) regularly exerc�s�ng w�th�n the
last s�x months; (e) hav�ng �d�opath�c, congen�tal, develop-
mental or neuromuscular sp�nal abnormal�t�es; (f) a h�story
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of severe back pa�n w�th�n the prev�ous three months; (g)
hav�ng rece�ved phys�cal therapy, acupuncture or back st-
rength tra�n�ng �n the last s�x months. W�thdrawal cr�ter�a
from the study were: (a) not be�ng able to complete all the
tests; (b) �nd�v�duals w�th m�ss�ng or �ncomplete data.

Table 1. Character�st�cs of the study part�c�pants
Parameter Women (n=61) Men (n=41) All (n=102) p*

Age (yrs) 22.7±1.8 
23 (19/28)

22.3±1.7 
23 (19/26)

22.5±1.8 
23 (19/28) 0.284

He�ght (cm) 163.2±5.4 
163 (155/175)

175.5±5.6 
174 (167/191)

168.1±8.2 
168 (155/191) 0.001

Body we�ght (kg) 57.6±7.8 
57 (43/80)

72.6±8.6 
75 (53/91)

63.7±10.9 
60 (43/91) 0.001

BMI (kg/m²) 21.6±2.6 
21.2 (16.8/29.0)

23.6±2.8 
24.2(18.0/30.5)

22.4±2.9 
22.0 (16.8/30.5) 0.001

As mean ± SD med�an (m�n/max); BMI: body mass �ndex; **: Mann-Wh�tney U
test

The eth�cal perm�ss�on of the study was obta�ned from Pa-
mukkale Un�vers�ty Non�nvas�ve Cl�n�cal Research Eth�cal
Board (60116787-020/8334). All the part�c�pants were �nfor-
med verbally, and �nformed consent forms were s�gned.

Procedure

Performance tests of the study were done �n the company of
two phys�otherap�sts. No compla�nts (muscle spasm and/or
pa�n and d�scomfort �n the jo�nts that make them feel unsa-
fe, or/and d�zz�ness, wh�ch may cause d���culty stand�ng or
walk�ng) were reported by the part�c�pants dur�ng the
study. All the part�c�pants completed the tests.

A form had been g�ven to all part�c�pants before the study
was started. Phys�cal �nformat�on and the status of
surgery/�njury w�th�n the last s�x months were f�lled �n th�s
form. A�er a 5 m�n warmup per�od at of 60-70 cycle/m�n �n
b�cycle ergometer (Monark 818 Ergomed�c), all part�c�pants
performed stat�c stretch�ng exerc�ses a�m�ng the trunk �e-
xor and extensor muscles for 20 s w�th f�ve repet�t�ons. Par-
t�c�pants were f�xed to the dynamometer at the lower leg
and knee, and also were g�rded w�th two r�g�d belts from
the th�gh and upper trunk (F�gure 2).

Dynamometer pos�t�on�ng was adjusted separately for each
part�c�pant. A�er the he�ght-we�ght values of the part�c�-
pants were entered �nto the system, measurements were ta-
ken. The anter�or super�or �l�ac sp�ne was al�gned w�th the
dynamometer’s mechan�cal ax�s. S�nce part�c�pants had no
pr�or exper�ence on �sok�net�c trunk tests; trunk strength
measurement protocols were started w�th tra�n�ng tr�als as
three repet�t�ons for 600/s veloc�ty and f�ve repet�t�ons for
1800/s veloc�ty, (�sok�net�c trunk �ex�on and extens�on), s�-
m�lar to the test to be appl�ed. Then, concentr�c trunk �exor
and extensor muscle strengths of the part�c�pants were me-
asured by �sok�net�c dynamometry (Cybex, Humac Norm

Test�ng Rehab�l�tat�on System, CSMI Med�cal Solut�ons,
USA).

Tests were performed as f�ve repet�t�ons at 600/s veloc�ty
and 10 repet�t�ons at 1800/s veloc�ty for each d�rect�on. A 1
m�n rest �nterval was g�ven �n-between sets (32). Trunk �e-
x�on and extens�on muscles’ strengths were recorded for
both angular veloc�t�es. Max�mum strength was character�-
zed w�th absolute max�mum peak torque (Flexabs, Extabs;
N·m), peak torque normal�zed to body we�ght (Flexnorm,

Extnorm; N·m·kgbw
-1) values, and Flexabs/Extabs rat�os. Ver-

bal encouragements were done dur�ng performances to get
the max�mum strength of part�c�pants. The rel�ab�l�ty of
th�s measurement procedure was earl�er analyzed �n adults
and reported as good (for 600/s veloc�ty, �ntraclass correla-
t�on coe��c�ent (ICC) of trunk �ex�on was 0.89 and that of
trunk extens�on was 0.86) (6).

Stat�st�cal analyses

The GPower V.3.1.9.6 (Un�vers�ty of K�el, K�el, Germany) was
used to determ�ne the appropr�ate sample s�ze. Depend�ng
on the concentr�c Flexabs/Extabs rat�o parameter -when the
average expected value �n the men group was 81.4 (w�th a
standard dev�at�on of 12.1) and the average expected value
�n the women group was 92.7 (w�th a standard dev�at�on of
23.3)- based on the study results of Bernardell� et al (33), �t
was found that 40 of the �nd�v�duals for each group must
have been enrolled to have 85% power w�th 5% type 1 error
level (d=0.609). The data were analyzed us�ng IBM SPSS
Stat�st�cs v22 so�ware. Cont�nuous var�ables were stated as
mean (standard dev�at�on) and med�an (m�n�mum/max�-
mum) values. The Mann-Wh�tney U-test was used to com-
pare �ndependent group d��erences, and the W�lcoxon pa-
�red-sample test was used to compare dependent group
d��erences. Stat�st�cal s�gn�f�cance was accepted as p<0.05.

RESULTS
Wh�le the absolute max�mum peak torque of all the part�c�-
pants at 600/s angular veloc�ty was 144.1±70.9 N·m for
Flexabs, and 95.9±61.7 N·m for Extabs; at 1800/s angular ve-
loc�ty, �t was 71.6±40.0 N·m for Flexabs, and 21.3±13.2 N·m
for Extabs (Table 2). Flexnorm, Extnorm and mean for gender
are presented �n Table 2.

Absolute max�mum peak torque and peak torque normal�-
zed to body we�ght

When concentr�c strength of the trunk �ex�on and extens�-
on was compared w�th regard to gender, wh�le the absolute
max�mum peak torque (p=0.001) and peak torque normal�-
zed to body we�ght values (p=0.001) of men were stat�st�-
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Table 2. Results for absolute and normal�zed peak torque �n trunk extens�on/�ex�on for 600/s and 1800/s angular veloc�ty

Group
Flex�on absolute 

Flexabs, (N·m) 
 

Extens�on absolute 
Extabs,(N·m)

 
p**

Flex�on normal�zed 
Flexnorm, (N·m·kgbw

-1)
Extens�on normal�zed 
Extnorm, (N·m·kgbw

-1) p**

600/s All part�c�pants
144.1±70.9 

125 (35/287)
95.9±61.7 

76.5 (23/334)   2.18±0.83 
2.08 (0.55/3.86)

1.45±0.78 
1.26 (0.40/4.40)  

Women 97.3±38.7 
94 (35/264)

62.7±27.8 
57 (23/182) 0.001 1.68±0.57 

1.60 (0.55/3.52)
1.09±0.45 

0.96 (0.40/2.43) 0.001

Men 213.7±46.4 
214 (66/287)

145.4±65.4 
134 (53/334) 0.001 2.94±0.55 

2.87 (0.97/3.86)
2.00±0.86 

1.85 (0.69/4.40) 0.001

p* 0.001 0.001   0.001 0.001  

1800/s All part�c�pants
71.6±40.0 
62 (1/187)

21.3±13.2 
18 (1/85)   1.16±0.68 

1.04 (0.01/3.67)
0.35±0.23 

0.28 (0.01/1.49)  

Women 73.7±38.2 
64 (7/187)

21.1±9.9 
19 (5/50) 0.001 1.27±0.65 

1.13 (0.15/3.67)
0.37±0.18 

0.34 (0.07/0.85) 0.001

Men 68.5±42.9 
58 (1/160)

21.6±17.1 
18 (1/85) 0.001 0.98±0.70 

0.74 (0.01/2.81)
0.31±0.28 

0.22 (0.01/1.49) 0.001

p* 0.397 0.288   0.014 0.005  
F�gures as mean±SD and med�an(m�n/max); *: Mann-Wh�tney U-test, **: W�lcoxon S�gned rank test

DISCUSSION

cally h�gher than those of women for 600/s angular velo-
c�ty; peak torque normal�zed to body we�ght values
(p=0.014 and p=0.005, respect�vely) of women were stat�st�-
cally h�gher (p<0.05) than those of men for 1800/s angular
veloc�ty. When men and women were evaluated �n the�r

own gender, trunk extensor strengths were lower than
trunk �exor strengths �n men and women at 600/s
(p=0.001) and 1800/s (p=0.001) angular veloc�t�es (Table 2).

Rat�o of Flexabs/Extabs

Rat�o of Flexabs/Extabs overall was 1.67±0.62 for 600/s angu-

lar veloc�ty and 4.93±4.60 for 1800/s angular veloc�ty. The
rat�os for 600/s were 1.67±0.58, 1.67±0.68; and for 1800/s
they were 4.98±4.75, 4.86±4.42 for women and men, respec-
t�vely. When compar�son was done based on gender, there
was no stat�st�cal d��erence (p>0.05). (Table 3).

 

Table 3. Results for Rat�o of Flexabs/ Extabs

Group Flexabs/Extabs rat�o
Mean±SD Med�an (m�n/max)

600/s All part�c�pants 1.67±0.62 1.61 (0.51/4.53)
Women 1.67±0.58 1.62 (0.51/3.36)
Men 1.67±0.68 1.57 (0.71/4.53)
p* 0.803
1800/s All part�c�pants 4.93±4.60 3.86 (0.06/21.40)
Women 4.98±4.75 3.86 (0.23/21.40)
Men 4.86±4.42 3.86 (0.06/20.71)
p* 0.918
*: Mann-Wh�tney U test

In th�s study, normal �sok�net�c data of the trunk muscles �n
a populat�on of healthy young men and women were obta-
�ned w�th a Cybex �sok�net�c dynamometer. Measur�ng the
strengths of low back muscles quant�tat�vely �s �mportant �n
assess�ng the muscular unbalance that can cause low back
dysfunct�on (7-9). It �s known that to strengthen the lower
back area �s �mportant to prevent and rehab�l�tate lower
back pa�n (12). When stud�es �n the l�terature are exam�ned
accord�ng to gender d��erences for the absolute max�mum
peak torque and peak torque normal�zed to body we�ght va-
lues of concentr�c strengths of the trunk �ex�on and exten-
s�on, �t appears that the strength values of men are mostly
h�gher than women (7,13,33,34).

In the study of Barlett et al. (16) on young and healthy pe-
ople (mean age=24.3 yrs), the extens�on strength of the
trunkwas 198 N·m, 3.2 N·m·kgbw

-1 �n women, and �t was 283

N·m, 3.5 N·m·kgbw
-1 �n men. In the study of Cowley et al.

(18) on young and healthy people (mean age=24.3 yrs), �e-

xor strength of women was 140 N·m, 2.3 N·m·kgbw
-1; exten-

sor strength was 121 N·m, 2.0 N·m·kgbw
-1; wh�le �exor st-

rength of men was 248 N·m, 2.9 N·m·kgbw
-1 and the exten-

sor strength was 268 N·m, 3.1 N·m·kgbw
-1 (18). In a study by

Bernardell� et al. (33) on asymptomat�c sedentary people
(mean age=22.2 year), �t was found that �exor strength of
women was 110 N·m, extensor strength was 123 N·m; �exor
strength of men was 168 N·m, and extensor strength was
210 N·m (33).

As seen from the results of these stud�es, there �s a s�gn�f�-
cant d��erence between men and women regard�ng the st-
rength capac�tance of the trunk. In accordance w�th the re-
sults �n the l�terature, �n our study; for 600/s angular velo-
c�ty, there �s a stat�st�cal d��erence regard�ng gender �n the
absolute max�mum peak torque and peak torque normal�-
zed to body we�ght of the concentr�c trunk �ex�on and ex-
tens�on values, and men had h�gher scores. Hovewer, trunk
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strength values �n the l�terature, espec�ally regard�ng the
trunk extensor strength, were qu�te h�gher than the values
�n our study. We th�nk that th�s d��erence could be due to
the test pos�t�on used, �sok�net�c dev�ce d��erence or popu-
lat�on character�st�cs such as the phys�cal act�v�ty level
wh�ch a�ects muscular strength.

To our knowledge, concentr�c trunk �ex�on and extens�on
absolute max�mum peak torque and peak torque normal�-
zed to body we�ght for 1800/s angular veloc�ty were only
stud�ed by Grabn�er et al. (24). In th�s study, 10 healthy and
10 sedentary women were evaluated. As the part�c�pants
were only women, the results could not be evaluated �n
terms of gender d��erence. It �s reported that choos�ng h�gh
veloc�ty (1800-3000/s) as a test speed �s more rel�able to re-
duce the load on the jo�nt, compar�ng w�th low veloc�ty.
S�nce there l�kely �s a s�ngle study �n the l�terature evalu-
at�ng trunk muscle strength for 1800/s angular veloc�ty by
�sok�net�c measurement, we th�nk that our results w�ll
make s�gn�f�cant contr�but�on to the l�terature. In add�t�on,
�t has a s�gn�f�cant number of sample groups that can cont-
r�bute to obta�n�ng normat�ve data for healthy young adult-
hood �n the Turk�sh populat�on.

When men and women were separately evaluated regar-
d�ng concentr�c strengths of trunk �ex�on and extens�on; �t
was hard to make a clear statement. In a study by Bernar-
dell� et al. (33), absolute max�mum peak torque values �n
the stand�ng pos�t�on were exam�ned at 600/s angular velo-
c�ty. In contrary to our study, �t was concluded that exten-
sor strength was h�gher than �exor strength �n both gen-
ders. In a study done by Cowley et al. (18), �exors were st-
ronger than extensors �n women, and extensors were stron-
ger than �exors �n men.

Apart from results reveal�ng that trunk extensors are stron-
ger than �exors, the oppos�te �s also encountered �n the l�-
terature: �exors are stronger than extensors at 1200/s; are
equal at 900/s, and weaker at 300/s and 600/s angular velo-
c�t�es (12,35,36). It �s thought that grav�tat�on �s more e�ect�-
ve at h�gher veloc�t�es. Th�s s�tuat�on helps �ex�on, and af-
fects extens�on oppos�tely. Measurement pos�t�on �s as ef-
fect�ve as grav�tat�on on test results. Grav�tat�on should es-
pec�ally be cons�dered for measurements �n a stand�ng
pos�t�on.

In a study conducted by Grab�ner et al. (25) �n asymptoma-
t�c healthy women (mean age 26.3 yrs), the absolute max�-
mum peak torques of concentr�c trunk �ex�on and extens�-
on for 600/s and 1800/s angular veloc�t�es were g�ven as
95.4 N·m, 47.5 N·m; 64.8 N·m, 37.3 N·m, respect�vely (25).
The dynamometer mechan�cal ax�s �n th�s study �s the ante-
r�or super�or �l�ac sp�ne. The results of th�s study are closer

to ours, as �n both stud�es, extensor strengths were found to
be lower than that of �exors at 600/s and 1800/s angular
veloc�t�es.

In the prev�ous stud�es, �t �s stated that most of the troubles
of low back ar�se from muscular problems. The relat�onsh�p
between the weakness of extensor and �exor muscles of the
trunk and chron�c low back pa�n, and espec�ally the decre-
ase �n extensor muscle strengths of the trunk, and the un-
balance �n the rat�o of extensor to �exor muscle strength
m�ght be the predeterm�n�ng factor for chron�c low back
pa�n and �njur�es (10,37,38). The rat�o of Flexabs/ Extabs �s
generally between 0.71 and 0.92 �n healthy, non-act�ve
adults (6,18,34,39). In our study, mean values g�ven �n Table
3 were not �n th�s range. Only s�x part�c�pants were �n th�s
range for 600/s angular veloc�ty, and only two were �n th�s
range for 1800/s angular veloc�ty. We th�nk that the h�gh
Flexabs/Extabs rat�os �n our study are due to the relat�vely
low values of extens�on of the trunk when compared to l�te-
rature. However, we bel�eve that the l�m�tat�on of our study
�s that the research populat�on �s only young people (18-25
years). In future stud�es, �nd�v�duals can be tested dur�ng
decades of adulthood to see how power changes over t�me.

Data obta�ned from th�s study can be used as a compar�son
parameter �n future stud�es to get normat�ve data, or com-
mon values �n healthy �nd�v�duals aged 18-30. Normat�ve
data or common values m�ght enable to opt�m�ze spec�f�c
muscle strengths of the trunk dur�ng rehab�l�tat�on, or de-
term�ne the r�sk of �njury w�th thorough exam�nat�on. On
the bas�s of th�s study, trunk muscle strength �nstab�l�t�es
can be determ�ned by measurements �n larger populat�ons
�n d��erent age groups. People for whom the Flexabs/Extabs
rat�o does not f�t �n the appropr�ate range can be followed
�n t�me, and the�r trunk patholog�es be exam�ned.

CONCLUSION
When concentr�c strengths of trunk �ex�on and extens�on
was compared regard�ng genders �n our study; for 600/s an-
gular veloc�ty, the values of absolute max�mum peak torque
and peak torque values normal�zed to body we�ght are fo-
und to be h�gher �n men. Whereas for 1800/s angular velo-
c�ty, peak torque values normal�zed to body we�ght are h�g-
her �n women. Also when men and women were evaluated
separately w�th regard to concentr�c strengths of the trunk
�ex�on and extens�on, extensor strengths of the trunk were
lower than �exor strengths for both 600/s and 1800/s angu-
lar veloc�t�es. There were only s�x part�c�pants for 600/s an-
gular veloc�ty and two part�c�pants for 1800/s angular velo-
c�ty �n the Flexabs/Extabs rat�o range, wh�ch �s generally
known to be 0.71 and 0.92 �n healthy non-act�ve adults. The
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results of th�s study are part�ally �n agreement w�th those of
s�m�lar stud�es. For th�s reason, we th�nk that research �n a
larger scale should be conducted to get normat�ve data or
common values spec�f�c to populat�on character�st�cs.
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