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SUMMARY
Back gro und. Exces si ve and ear lier lum bo pe lvic mo tions du ring trunk and limb mo ve ments te sts ha ve be -

en re por ted in both low back pa in (LBP) pa tients with and wi tho ut trunk and hip ro ta tio nal de mand ac ti vi ties.

The aim of the pre sent stu dy was to de ter mi ne dif fe ren ces in hip and lum bo pe lvic ro ta tion du ring the ac ti ve hip

in ter nal ro ta tion (AHIR) test be twe en two gro ups of LBP pa tients with and wi tho ut re gu lar trunk and hip ro ta -

tio nal de mand ac ti vi ties.

Ma te rial and me thods. A to tal of 35 LBP pa tients, in c lu ding 15 ma les who re gu lar ly par ti ci pa ted in ro ta -

tio nal de mand sports ac ti vi ties and 20 ma les not par ti ci pa ting in sports and func tio nal ro ta tio nal de mand ac ti -

vi ties, par ti ci pa ted in stu dy. The AHIR test was per for med. The ki ne ma tic va ria bles of hip and pe lvic ro ta tions

we re re cor ded by a Qu ali sys mo tion ana ly sis sys tem. Pe lvic and hip ro ta tions we re cal cu la ted across ti me du -

ring the test. In ad di tion, pe lvic ro ta tions in the first half of the test and pe lvic -hip ti ming we re cal cu la ted.

Re sults. Pe ople with ro ta tio nal de mand ac ti vi ties had a hi gher pe lvic ro ta tion both du ring the test and in the

first 50% of mo ve ment. Ear lier pe lvic ro ta tion was ob se rved in pe ople with ro ta tio nal de mand ac ti vi ties com -

pa red to pe ople with non -ro ta tio nal de mand ac ti vi ties.

Conc lu sions. 1. The da ta of the cur rent stu dy sug ge sts that lum bo pe lvic mo ve ment pat terns in dif fe rent gro -

ups of LBP pa tients in re gard to the ir spe ci fic ac ti vi ties may va ry. 2. LBP pe ople with ro ta tio nal de mand sports

ac ti vi ties ha ve a gre ater ten den cy of pe lvic ro ta tion mo tion du ring the AHIR.
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BACKGROUND
Low back pa in (LBP) and lum bar spi ne dys func -

tions are the most com mon cau ses of mu scu lo ske le -

tal im pa ir ment that are fre qu en tly re fer red to pri ma -

ry ca re cli nics [1]. Al so, LBP is one of the most pre -

va lent mu scu lo ske le tal pa in syn dro mes in pe ople

who re gu lar ly par ti ci pa te in ro ta tio nal de mand sports

ac ti vi ties [2]. The re is a me cha ni cal and func tio nal lin -

ka ge be twe en the lum bar spi ne and the hip jo ints [3].

In this con nec tion, the re la tion ship be twe en hip in ter -

nal ro ta tio nal ROM and LBP was in ve sti ga ted pre vio -

usly [4-13]. The pre sen ce of de fi cits in hip in ter nal ro -

ta tion ROM was re lia bly de mon stra ted in pa tients with

LBP in the se stu dies. Ho we ver, in no ne of the se stu -

dies, dif fe ren ces in hip in ter nal ro ta tion ROM be twe en

LBP pe ople prac ti sing or not prac ti sing ro ta tio nal de -

mand sports ac ti vi ties we re not in ve sti ga ted. 

In ad di tion, in the se stu dies the ef fect of the hip

in ter nal ro ta tion mo ve ment on lum bo pe lvic mo tion

was not con si de red. Se ve ral au thors in the ir mo dels

ha ve ad dres sed in cre ased lum bo pe lvic mo tion as an

im por tant fac tor in the pro vo ca tion and per si sten ce

of the LBP symp toms [14-17]. It is be lie ved that trunk

and limb mo ve ments with ap pli ca tion of the for ce on

the lum bo pe lvic re gion can re sult in lum bo pe lvic

mo tion pro vi ded that lum bo pe lvic mo tion ta kes pla -

ce in gre ater ran ges and/or ear lier in ti me. In conc lu -

sion, spi nal dys func tions are the re sult of cu mu la ti ve

and re pe ated mi cro trau ma [17,18]. 

It has be en shown that exces si ve lum bo pe lvic

mo  tion du ring trunk and limb mo ve ments in du ces

pa in in ma ny LBP pa tients [19,20]. Mo di fy ing the

mo ve ment pat tern by de lay ing and/or re du cing lum -

bo pe lvic mo tion du ring a limb mo ve ment test was

as so cia ted with a re duc tion or eli mi na tion of pa in

[20-23]. Al so, the re is much cli ni cal and la bo ra to ry

evi den ce that cle ar ly shows in cre ased and/or ear ly

lum bo pe lvic mo tion du ring trunk and limb mo ve -

ments in gro ups of LBP pa tients and in com pa ri son

to he al thy con trols [14,24-27]. Mo re over, Schol tes et

al. in ve sti ga ted the lum bo pe lvic mo ve ment pat tern

be twe en pa tients with ro ta tio nal de mand ac ti vi ties

and he al thy gro ups du ring the ac ti ve hip exter nal ro -

ta tion test. Ac cor ding to the ir fin dings, a gre ater ma -

gni tu de of lum bo pe lvic ro ta tion was ob se rved in pa -

tients with ro ta tio nal de mand ac ti vi ties [18].

The hip in ter nal ro ta tion test is one of the limb mo -

ve ment te sts that was as so cia ted with in du cing pa in in

pa tients with and wi tho ut ro ta tio nal de mand ac ti vi ties

[19,20,23]. So, exa mi na tion of lum bo pe lvic mo ve ment

pat terns du ring ac ti ve hip in ter nal ro ta tion (AHIR) in

ad di tion to hip ro ta tio nal ROM exa mi na tion is es sen -

tial in eva lu ating LBP pe ople. 

As un con trol led lum bo pe lvic mo tion and hip ro ta -

tio nal ROM re stric tion we re es ta bli shed in both LBP

pa tients with and wi tho ut ro ta tio nal de mand ac ti vi ties

[8,9,13,14,18,27,28], it is not cle ar what dif fe ren ces

exist in the hip in ter nal ro ta tion ROM and lum bo pe lvic

mo ve ment pat tern be twe en the se two gro ups of pa -

tients du ring the AHIR test. On the other hand, lit tle is

known abo ut the cau ses of lum bo pe lvic mo ve ment

pat tern im pa ir ment and the di rec tion of mo ve ment that

was im pa ired in each gro up. One qu estion of our stu -

dy was whe ther the lum bo pe lvic mo ve ment pat tern in

LBP gro ups va ried with dif fe rent spe ci fic ac ti vi ties. It

was hy po the si zed that lum bo pe lvic mo ve ment con fi -

gu ra tion is task de pen dent and pa tients with ro ta tio nal

de mand ac ti vi ties wo uld de mon stra te gre ater and ear -

lier lum bo pe lvic ro ta tion du  ring the AHIR com pa red

to LBP pe ople wi tho ut ro ta tio nal de mand ac ti vi ties.

Ac cor din gly, in the cur rent stu dy, the hip in ter nal ro ta -

tion ROM and the lum  bo pe lvic mo ve ment pat tern we -

re com pa red in two gro ups of pa tients with and wi tho -

ut ro ta tio nal de mand ac ti vi ties du ring the AHIR.

MA TE RIAL AND ME THODS

Sub jects

A to tal of 35 sub jects with non -spe ci fic chro nic

LBP [29], in c lu ding 15 pa tients who re gu lar ly par ti -

ci pa ted in ro ta tio nal de mand sports ac ti vi ties (ten nis,

squ ash, rac ket ball...) and 20 pa tients wi tho ut ro ta tio -

nal de mand ac ti vi ties, par ti ci pa ted in stu dy. All of the

pa tients had be en exa mi ned by a phy si cian to ru le out

spe ci fic cau ses of LBP. The in c lu sion cri te ria for the

gro up of pa tients with ro ta tio nal de mand ac ti vi ties

we re as fol lows: non -spe ci fic chro nic LBP [29], at -

ten ding at le ast 2 ses sions of trunk and hip ro ta tio nal

de mand sports ac ti vi ties a we ek [3,18,30], pa in du -

ring and/or after the ir spe ci fic sports ac ti vi ties. The

in c lu sion cri te ria for the gro up of pa tients wi tho ut ro -

ta tio nal de mand ac ti vi ties we re as fol lows: non -spe -

ci fic chro nic LBP, symp toms as so cia ted with non -ro -

ta tio nal de mand ac ti vi ties. All of the pa tients in the

stu dy we re be twe en 20-50 years old. Sub jects we re

exc lu ded from the stu dy if they had an acu te fla re -up

of LBP [31], lum bar spi ne pa tho lo gy such as in fec -

tion, tu mor, rheu ma to lo gi cal di se ase, DJD and..., disc

bul ging, leg length di scre pan cy, lo wer extre mi ty in -

ju ry and dys func tion, neu ro lo gi cal and psy cho lo gi cal

con di tions and ra di cu lo pa thy. The aim of the stu dy

was expla ined to all of the pa tients. Then, an in for -

med con sent form that had be en ap pro ved by Shah -

re kord Uni ver si ty of Me di cal Scien ces was si gned by

the sub jects. This stu dy was ap pro ved by the Hu man

Stu dies Com mit tee of Shah re kord Uni ver si ty.
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Cli ni cal me asu re ments

Par ti ci pants we re asked to com ple te the fol lo wing

qu estion na ires to pro vi de a cli ni cal pro fi le: 1) A qu -

estion na ire that was re la ted to the sub ject and LBP

hi sto ry, 2) vi su al ana lo gue sca le (VAS) qu estion na ire

to me asu re pa in in ten si ty [32], 3) Per sian ver sion of

Oswe stry di sa bi li ty qu estion na ire [33], 4) Ba ec ke ha -

bi tu al phy si cal ac ti vi ties qu estion na ire for me asu re ment

of ha bi tu al phy si cal ac ti vi ties du ring the last 1 year [34].

Fe ar -avo idan ce be lief qu estion na ire that shows the le -

vel of fe ar -avo idan ce be ha vior of the sub ject du ring

phy si cal and work -re la ted ac ti vi ties [35] (Ta ble 1).

Mo ve ment test and ki ne ma tic me asu re ments

The AHIR test, a stan dard test in the mo ve ment

sys tem im pa ir ment mo del, was used in the cur rent

stu dy [17]. In our stu dy, pa tients we re in pro ne po si -

tion, the ir he ads we re po si tio ned in ro ta tion to one si -

de that the sub jects we re com for ta ble with, up per ex -

tre   mi ties at the ir si des and in fle xion and ab duc tion po -

si tion, lo wer extre mi ties in neu tral po si tion and in mid -

-ran ge of ab duc tion/ad duc tion and in ter nal/exter nal

ro ta tion. Du ring the test of in ter nal ro ta tion of one

limb, the knee was po si tio ned by exa mi ner in 90°of

fle xion and the hip in mid -ran ge of ab duc tion/ad duc -

tion and in ter nal/exter nal ro ta tion. The pa tients we re

asked to in ter nal ly ro ta te the ir hips as far as po ssi ble

and re turn to the start po si tion in less than 10 se conds.

Sub jects per for med three re pe ti tions of the AHIR test

for each si de (Fi g. 1,2).

A Qu ali sys mo tion ana ly sis sys tem with 7 ca me -

ras was used to cap tu re the mo ve ments of the lum bo -

pe lvic area and the hip jo ints. The re tro re flec ti ve

mar kers we re at ta ched on the left and ri ght PSISs,

left and ri ght la te ral mal le olus and la te ral aspect of

knee jo int li ne of both si des. From the vec tors that

left and ri ght PSISs mar kers ma ke be twe en the in i tial

and ter mi nal po int of mo ve ment, an gu lar di spla ce -

ment and an gu lar ve lo ci ty of pe lvic ro ta tion was cal -

cu la ted. Using the vec tors from a mar ker on the la te -
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ral knee jo int li ne to a mar ker on the la te ral mal le olus

of the te sting si de in the in i tial and ter mi nal po int of

mo tion, an gu lar di spla ce ment and an gu lar ve lo ci ty of

lo wer extre mi ties in ter nal ro ta tion we re me asu red.

The in i tial and ter mi nal po ints of mo ve ment we re de -

ter mi ned ba sed on pre vio us stu dies [3,30]. Raw da ta

al so we re fil te red with re gard to the spe ci fic spe ed of

the mo ve ment test for each si de and sub ject [3,30].

After da ta pre pa ra tion, da ta we re en te red in the MA -

TLAB so ftwa re for cal cu la tion of the va ria bles such

as lo wer limb in ter nal ro ta tion ROM, hip in ter nal ro -

ta tion ROM, pe lvic ro ta tion ROM, ti ming of pe lvic -

-hip ro ta tion and pe lvic ro ta tion ROM du ring the

first 50% of mo ve ment.

Da ta ana ly sis

The SPSS sta ti sti cal pac ka ge ver sion 21 was used

for all sta ti sti cal ana ly ses. The K -S test was used for

as ses sing the nor ma li ty of the de pen dent va ria bles.

An in de pen dent t -test was per for med for de pen dent

va ria bles of the sub ject cha rac te ri stics and ki ne ma tic

va ria bles for com pa ri son of two gro ups with and wi -

tho ut ro ta tio nal de mand ac ti vi ties. 

RE SULTS

Sub ject cha rac te ri stics and cli ni cal 

me asu re ments

Ba sed on Ta ble 1 and com pa ri son of the sub ject

cha rac te ri stics, the re we re no dif fe ren ces be twe en gro -

ups with re gard of age, he ight, we ight, du ra tion of

LBP and BMI (p>0/05). Al so, the re was no dif fe ren -

ce be twe en gro ups in pa in in ten si ty (p>0/05). The

me an va lu es for LBP -re la ted di sa bi li ty and fe ar -avo -

idan ce of mo ve ment du ring func tio nal and work ac -

ti vi ties in the gro up wi tho ut ro ta tio nal re la ted ac ti vi -

ties we re sta ti sti cal ly less than in the gro up with ro -

ta tio nal re la ted ac ti vi ties (p<0.05). At the sa me ti me,

the gro up of pa tients with ro ta tio nal sports ac ti vi ties

had a gre ater le vel of ha bi tu al phy si cal ac ti vi ties and

this va ria ble was si gni fi can tly dif fe rent be twe en two

gro ups (p=0.00).

Ki ne ma tic va ria bles

Ba sed on Ta ble 2, in the gro up of pa tients with ro -

ta tio nal ac ti vi ties, the me an va lu es for ave ra ges of bi -

la te ral lo wer limb and hip jo int in ter nal ro ta tion ROM

we re 44.9±10 and 22.3±10.1, re spec ti ve ly, and for

the gro up with non -ro ta tio nal de mand ac ti vi ties, the -

Sa de ghi sa ni M. et al. Lumbopelvic-hip Movement Differences Between 2 Groups of People with LBP

54

Table 2. Differences in kinematic variables of pelvic and hip rotation between the groups

Fig. 2. Terminal point of the AHIR test

6 Sadeghisani1:Layout 1  2015-03-11  16:50  Strona 4



se in di ces we re 36.5±15 and 20.6±11.6, re spec ti ve ly.

The re we re no sta ti sti cal ly si gni fi cant dif fe ren ces be -

twe en the gro ups with re gard to lo wer extre mi ty and

hip jo int in ter nal ro ta tion ROMs (P>0.05).

The gro up of the pa tients with ro ta tio nal de mand

ac ti vi ties de mon stra ted a gre ater extent of pe lvic an -

gu lar ro ta tion both in full ran ge (22.5±6.6) and du -

ring the first 50% of the test (9.8±3.1). Dif fe ren ces in

pe lvic an gu lar ro ta tion be twe en two gro ups we re sta -

ti sti cal ly si gni fi cant (P>0.05).

In ad di tion, pa tients with ro ta tio nal de mand ac ti -

vi ties mo ved the ir pe lvis si gni fi can tly ear lier du ring

the AHIR test (P=0.026).

DI SCUS SION

Sub ject cha rac te ri stic and cli ni cal me asu re ments

The amo unt of LBP re la ted di sa bi li ty and fe ar -

-avo idan ce be ha viors in LBP gro up that did not ha ve

re gu lar ro ta tio nal ac ti vi ties in our stu dy was si gni fi -

can tly hi gher. Al tho ugh we did not find any dif fe ren -

ces in pa in in ten si ty be twe en the two gro ups par ti ci -

pa ting in the stu dy, the re is well es ta bli shed po ten tial

evi den ce that the amo unt of pa in in ten si ty, lum bar

spi ne im pa ir ment, fe ar -avo idan ce and co gni ti ve fac -

tors are re la ted to LBP -re la ted di sa bi li ty [36-39]. In -

de ed, fe ar -avo idan ce and co gni ti ve fac tors are mo re

di sa bling in com pa ri son to pa in in ten si ty [36-38]. 

One expla na tion of the fin ding that di sa bi li ty and

fe ar -avo idan ce du ring ac ti vi ties in LBP suf fe rers who

re gu lar ly prac ti sing sports ro ta tio nal de mand ac ti vi -

ties we re less than the other gro up may be re la ted to

the fact that they fre qu en tly par ti ci pa ted in re cre atio -

nal sport ac ti vi ties. Par ti ci pa tion in re cre atio nal ac ti -

vi ties may dec li ne the fe ar of in ju ry and the pa tients

may en ga ge in the ir func tio nal ac ti vi ties with mo re

con fi den ce.

Mo ve ment pat tern and ki ne ma tic va ria bles

Due to an in ti ma te ana to mi cal and func tio nal link

be twe en the hip jo ints and the lum bo pe lvic re gion,

the ef fect of hip ro ta tion ROM im pa ir ment on LBP

was a sub ject of in te rest in ma ny pre vio us stu dies [4-

13]. It is be lie ved that li mi ta tion in hip ro ta tio nal

ROM may in i tia te com pen sa to ry lum bo pe lvic ro ta -

tio nal mo ve ment [4,10-13]. The faul ty lum bo pe lvic

mo tion, in the form of exces si ve ro ta tion, re pe ated

du ring func tio nal, ha bi tu al and re cre atio nal ac ti vi -

ties, con se qu en tly le ads to soft tis sue in ju ry and LBP

symp toms [28]. 

Li mi ted hip in ter nal ro ta tion ROM has be en re -

por ted in va rio us gro ups of LBP pa tients both en ga -

ged and not en ga ged in hip ro ta tio nal de mand ac ti vi -

ties [4-13]. For exam ple, LBP pe ople who prac ti se

ten nis [13], golf [10] and ju do [4] ha ve li mi ted hip

in ter nal ro ta tion ROM in com pa ri son to he al thy pe -

ople. This kind of im pa ir ment was al so ob se rved in

pa tients with uni la te ral sa cro iliac in vo lve ment [6]

and LBP pe ople wi tho ut trunk and hip ro ta tio nal ac -

ti vi ties [6,8,9]. In ad di tion, the com pa ri son of hip in -

ter nal ro ta tion ROM be twe en ma les and fe ma les was

in ve sti ga ted by Haf f man et al. [40]. Ho we ver, dif fe -

ren ces in hip in ter nal ro ta tion ROM pat tern be twe en

LBP pe ople with and wi tho ut ro ta tio nal ac ti vi ties ha -

ve not be en in ve sti ga ted in any pre vio us stu dy. The

re sult of the pre sent stu dy sug gest that the re we re no

dif fe ren ces in hip in ter nal ro ta tion ROM be twe en

LBP pe ople who re gu lar ly par ti ci pa ted in ro ta tio nal

de mand sports ac ti vi ties and pa tients wi tho ut ro ta tio -

nal de mand ac ti vi ties. Ne ver the less, as per for ming

ro ta tio nal de mand sports ac ti vi ties re qu ires a con si -

de ra ble or ne ar -full ROM, any li mi ta tions and de fi -

cits in the hip in ter nal ro ta tio nal ROM in pa tients

who re gu lar ly en ga ge in ro ta tio nal de mand sports ac -

ti vi ties must be con si de red as an im por tant con tri bu -

ting fac tor and must be exa mi ned ca re ful ly [28]. One

of the re asons why we did not find any dif fe ren ces in

hip in ter nal ro ta tion ROM be twe en the two gro ups

that par ti ci pa ted in our stu dy may be re stric tion in

hip in ter nal ROM that was es ta bli shed in both gro ups

of pa tients (with and wi tho ut ro ta tio nal ac ti vi ties). 

Re cen tly, it has be en sug ge sted that in cre ased lum -

bo pe lvic mo tion or in ap pro pria te mo ve ment con trol

is one of the most im por tant con tri bu ting me cha ni cal

fac tors in the oc cur ren ce and per si sten ce of pa in in

symp to ma tic pa tients [15-17,19,20]. Se ve ral au thors

in the ir mo dels men tio ned the ro le of exces si ve lum -

bo pe lvic mo tion du ring lo wer limb mo ve ments and

LBP [14,15,17,19,20]. Lo wer limb mo ve ments, such

as hip ro ta tion, are as so cia ted with lum bo pe lvic mo -

tion via for ces ac ting on the lum bar spi ne [18]. The

hip ro ta tion test was as so cia ted with symp to ma tic

ag gra va tion in LBP pa tients [3,18,19,23,30]. Mo di fi -

ca tion of mo ve ment stra te gies by re stric ting mo ve -

ment of the pe lvis du ring hip ro ta tion was fol lo wed by

eli mi na tion or de cre ase in pa in in the symp to ma tic pe -

ople [20,22,23]. Ac cor din gly, the as ses sment of hip ro -

ta tio nal mo ve ments in LBP pa tients must in c lu de not

on ly the hip ROM but al so the lum bo pe lvic mo ve ment

pat tern du ring the hip in ter nal ro ta tio nal test. 

The lum bo pe lvic mo ve ment pat tern du ring hip

exter nal ro ta tion has be en stu died be twe en LBP suf -

fe rers and he al thy gro ups [18], ma les ver sus fe ma les

[3] and two sub gro ups of LBP pa tients that we re clas -

si fied ba sed on a mo ve ment sys tem im pa ir ment mo del

[30]. Fur ther mo re, gen der dif fe ren ces in the lumbo pe -

lvic mo tion pat tern du ring hip in ter nal ro ta tion we re

as ses sed by Hof f man et al. [40]. In cre ased and ear ly
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lum bo pe lvic ro ta tion du ring the hip ro ta tio nal test

was well es ta bli shed in pa tients who re gu lar ly par ti ci -

pa ted in ro ta tio nal de mand sport ac ti vi ties in com pa ri -

son to the con trol gro up [18]. Al tho ugh in suf fi cient

lum bo pe lvic mo ve ment con trol in the form of in cre -

ased and/or ear ly mo tion du ring trunk and limb mo ve -

ments was re por ted in LBP pe ople with and wi tho ut

ro ta tio nal de mand ac ti vi ties [14,24-26], qu an ti ta ti ve

dif fe ren ces in lum bo pe lvic ro ta tio nal mo ve ment be -

twe en LBP pe ople with and wi tho ut ro ta tio nal de mand

ac ti vi ties ha ve not be en in ve sti ga ted in any stu dy yet. 

In the pre sent stu dy, ho we ver, we fo cu sed on the

lum bo pe lvic ro ta tion mo tion and the ti ming of lum -

bo pe lvic mo tion du ring AHIR be twe en the se two

gro ups of pa tients. In our stu dy, pe lvic ro ta tion in the

trans ver se pla ne and in the gro up with ro ta tio nal de -

mand ac ti vi ties was si gni fi can tly gre ater than in the

gro up wi tho ut ro ta tio nal de mand ac ti vi ties. This fin -

ding may be im por tant in so me aspects. Fir stly, Sahr -

mann in the mo ve ment sys tem im pa ir ment mo del

pro po sed that re pe ated lum bar spi ne mo ve ments in

a spe ci fic di rec tion and du ring spe ci fic func tio nal, ha -

bi tu al or re cre atio nal ac ti vi ties will cau se mo re and/or

ear ly lum bo pe lvic mo tion with limb mo ve ment in tho -

se di rec tions that act on lum bar spi ne and ha ve less

re si stan ce aga inst mo tion [17,41]. So ba sed on this

mo del, dif fe rent gro ups of LBP suf fe rers may ha ve dif -

fe rent lum bo pe lvic mo ve ment pat terns du ring trunk

and limb mo ve ments due to the ir dif fe rent spe ci fic

ta sks [17]. Con se qu en tly, the con fi gu ra tion of the lum -

 bope lvic mo ve ment pat tern in LBP pe ople may be

task de pen dent. Se con dly, in cre ased and/or ear ly lum -

bo pe lvic ro ta tion in LBP pa tients with ro ta tio nal de -

mand ac ti vi ties may be an im por tant po tent me cha ni -

cal con tri bu ting fac tor in LBP de ve lop ment of this gro -

up, which must be exa mi ned with gre at pre ci sion and

in an ap pro pria te man ner du ring tre at ment plan ning. 

In ad di tion, pe ople with ro ta tio nal ac ti vi ties that

par ti ci pa ted in the cur rent stu dy di splay ed ear lier pe -

lvic ro ta tion du ring hip mo ve ment test in the trans -

ver se pla ne. Ba sed on our re sult, we can expect that

in this gro up of pa tients, pe lvic ro ta tion will be gin

ear lier than hip ro ta tion du ring func tio nal and re cre -

atio nal ac ti vi ties [18].

Ano ther pur po se of our stu dy was to exa mi ne and

com pa re the lum bo pe lvic mo ve ment pat tern be twe en

the two gro ups of pa tients du ring the first half of the

limb mo ve ment test. This was in ve sti ga ted be cau se

ma ny da ily func tio nal ac ti vi ties re qu ire ear ly to mid -

-ran ges of limb mo ve ments [3,18] and most LBP symp -

toms will be gin or be ag gra va ted du ring or fol lo wing

the se ac ti vi ties [3]. It is hy po the si sed that exag ge ra -

ted lum bo pe lvic mo tion in the ear ly to mid -ran ge of

limb mo ve ments is one of the cau ses of symp toms in

LBP suf fe rers [3,18,30]. Gom bat to et al. re por ted that

men in com pa ri son with wo men exhi bi ted gre ater pe -

lvic ro ta tion in the first 60% of the hip la te ral ro ta tion

test [3]. Da ta from our stu dy sug gest that pa tients

with ro ta tio nal ac ti vi ties mo ve the ir pe lvis mo re du -

ring the first half of the hip in ter nal ro ta tion test. This

mo ve ment pat tern may be fre qu en tly re pe ated du ring

the day in LBP pa tients with ro ta tio nal de mand ac ti -

vi ties, which co uld con tri bu te to cu mu la ti ve tis sue

stress and sub se qu en tly LBP. This ap pro ach to lum -

bo pe lvic mo ve ment exa mi na tion will in cre ase our

in si ght in to the me cha ni sms un der ly ing the de ve lop -

ment of LBP symp toms after and du ring func tio nal

and ha bi tu al phy si cal da ily ac ti vi ties. 

Se ve ral po ten tial li mi ta tions can be con si de red in

our stu dy. One im por tant li mi ta tion in our stu dy was

that we exa mi ned the lum bo pe lvic and hip mo ve -

ment pat tern du ring a non -func tio nal si tu ation test. It

is not cle ar what dif fe ren ces exist in the lum bo pe lvic

and hip mo ve ment pat tern du ring func tio nal ac ti vi -

ties such as ga it or other ac ti vi ties. Fur ther mo re it is

not obvio us whe ther the gre ater ma gni tu de and ear -

lier lum bo pe lvic ro ta tion in the pa tients with ro ta tio -

nal de mand ac ti vi ties was a re sult of mo ve ment ada -

pta tion or tis sue im pa ir ments re la ted to the ir spe ci fic

task. Ano ther li mi ta tion that can be men tio ned in cur -

rent stu dy is that we used the AHIR and it is not cle -

ar what dif fe ren ces may exist be twe en the two gro -

ups du ring the pas si ve hip in ter nal ro ta tion test.

CONC LU SION
1. Lum bo pe lvic mo ve ment pat tern con fi gu ra tion is

a task de pen dent va ria ble. 

2. Dif fe rent LBP suf fe rers in re gard to the ir spe ci fic

ac ti vi ties ha ve dif fe rent lum bo pe lvic mo ve ment

pat terns in com pa ri son to each other. 

3. The re sults of this stu dy al so show that we must

clas si fy non -spe ci fic LBP suf fe rers in to ho mo ge -

ne ous sub -gro ups in fu tu re stu dies due to dif fe -

ren ces in the ir lum bo pe lvic mo ve ment pat terns.
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