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The measurement of lumbar spinal curvature in normal Thai population
aged 20-69 years using flexible ruler

Rungthip Puntumetakul'*, Paweena Hiruntrakul >, Wichai Premchaisawat’,
Montein Puntumetakul’, Yupa Thavornpitak®

Abstract

Low back pain is one of the most common problems that could be found in a working age group. One
of the causes of low back pain is increase or decrease of lumbar spinal curvature. Most clinicians and physical
therapists always assesse lumbar spinal curvature as a part of physical examination in back pain patients, however,
to date, information on the normal lumbar spinal curvature in each aged group is limited. The purposes of this
study were to measure lumbar spinal curvatures in a normal population and compare them among genders and
different age groups. Three hundred subjects, aged between 20-69 years, who had no history of low back pain
and/or adjacent joint were included in this study. They were stratified into five age groups and sixty subjects
in each group. The lumbar spinal curvature of each subject was measured by a physical therapist using a flex-
ible ruler for three consecutive times. The mean value of the three measurements in each subject was used for
analysis. The study demonstrated that the mean and standard deviation of the lumbar spinal curvature, in 20-29
years was 51.68 * 6.94 degrees, in 30-39 years was 59.67 £ 7.02 degrees ,in 40-49 years was 63.66 %
7.62 degrees, in 50-59 years was 65.75 * 10.85 degrees and in 60-69 years was 64.19 * 9.69 degrees. This
study also found that the lumbar spinal curvature in the age group of 20-29 was significantly smaller than the
other groups (P < 0.01). The result also showed that female subjects had the lumbar spinal curvature significant
greater than male subjects in 40-49, 50-59 and 60-69 age groups (P < 0.01). These results indicated that, the
lumbar spinal curvature was different among aged groups and genders. Clinicians may considerably use these

data on lumbar spinal curvatures for assessing low back pain patients.
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* uanfNAUBgaNNsEIANINEDaN P < 0.05

g

314 MNIEANARANIUANGUaTMENNINTG o TN 24 aTTUN 3 o NugBU-TUIIAN 2555



a d <
MsanazaslransAne
= o X g = 2 1 v

msannuaTaldumsAnmaamynanuldwes
nszgndunaaszivio lumsuluaulng lagld flexible
ruler #AZAABIMANNUANANYBIAIYNAIN]IAIVD
NTZYNAUNAITLAVIDITEMININA UATITNINNGHDE
Taglsznnsnldlumsdnmeglugey 20-69 Y 91w

=2 v 1 ! v
300 au HamIAN¥IMEAITITIND AsmaNNlAwea
nszgndunaszaviod lulsznnsing Nanuuaneaiv
Tunsaznguonguazluudazsima lasnuayuanulay
YoanIzgnaundszauIeI luNgHo1y 20-29 1 Nertiey
1 1 d’ 1 S o o ana

anguegans sdnitivddymedda (P < 0.01)
nazgnuNANaNNlAwaInIzgndundszaueIlungH
91g 30-39 T Hannnnhayuannldweanzgndunaa
szauiedlungueny 20-29 1 egniitiudhdgnaaa (P
< 0.01) wennndl FamunamynanNlanlndveanszgn
dundasziueiveamamalungueny 40-49 1 50-59
U waz 60-69 I Aaymanuldsweanszgndundassau
NN NImAN slunguengReIfuegRTs Ay
dafn (P <0.01)

AyNANNIAIYBINITYAdUNEaIIZAI N GH
91g 20-29 1 Mldnamsdnmluasaiiianuansiennms

20 pldihmsAnnayuany

Anvvejaing uazaay
TAwweenszgndunasszauiodlungueny 20-30 U wa
MaYa 119U 100 au ldanmasynanulawenszgndy
MaWAVIIINAY 37.86 £ 7.69" naglungueny 20-
301 919 200 Au nazldapnds iy 36.16 £7.41
09 Tunand uazihay 26.58 + 8.05 asenluing
87 FIANNUANENAUEINBINNNANNUANFAIN
Tui3eeveahmindInasasssinIanevInguAIDg 1
MINNguey 20-29 1 JA1Ra8YeINANY
1Aaw0InIznfuratssauIIteN NGB 019
& I é’ & 1 A Ly [ LY =)
hiwnglugnegiiiugnnnszgniundaszauiedd
AMzANNIdoNtipenNNgNo1yaU0 ™ tazINmMeLieg
o a 2 A I u Ax A 1 v
Wannmasazidvlaann Whishianugarguueandu
d” o/ T v d(go) 1 =S g-ll dgl 1 1
iendadeuda® udlumsdnuasail wuilungueny
30-39 1) 40-49 1) uaz 50-59 1 MyuANNIAIwBINIZYN
durdsszduiofnliiuiniy minayuauldwes
AszAAUMANNNTIUMNTNOY 01T uMTIZIINTZgN
dundsszduieniludniuhwinnaigaiiefiouiu

J Med Tech Phy Ther e Vol.24 No.3 e September-December 2012

nszgndunatszaudne lasmmglunguisnanau (>
40 1) Wunguideaieziianmzidonvesnszgnaunds
NNTU 11BINNANNDAKGUYBINA N IUBNEIAA NN
42 % - 4 a
YNNI InNzinanamslasuulasanuganegu
dy d’ 3 VL 4 (30) 1 1 o 619/ o o o
veulotge Wlvde®” dendinamlvinszgndunda
[ 2 g ! Ao 3 o A A v
sziuen suiludmnimnhminnnngaiayuanulas
YoINIZRNAUNEIETAVIMITNTY udlumanduiuns
Anmassinud Tungudiegnangieny (60-69 1) @
anuldsweanszgndurasziuioaiiun hinanao1nes
HAMZUBUUNYBIANNITONYBINITYNTUNAL MNOUTDI
o o a Y R a J 3 v
AszQNaUria  1AanzYedafailuaass (bamboo
spine) hidiangu ualiguusuwilinineinmsthands
) Ad! L 1 o 1% .
1az/M30v1 BIN1IZHINE119MIK lumbar lordotic
curve aAaN 1IDNILANAUNAITLAVIDINTIYUTUIBN
maanmuaTIlgnu ayuanuldwenszgn
dundsziuioIveamAngaiayNaNNIAIveINITYNdY
NAITZAVIOMNNNIINAT BRI NN AYEad (P <
0.01) lungueny 40-49 I 50-59 T wag 60-69 1 &
14 o =2 A 1 a o w(25) cs"lal
doaAdeInuMIANENENUINYBIRTIN uazanz®™ Nld
mmsAnmamanulaaveanszgndunaiszauielagis
mMasteMWluNguAIDINANGLAZINATIBTIUI 88
au Tasuiiudengueny Ae 18-24 1 uaz 60-92 I
WU ANANNIAIBINITYNEUNAIITAVIITTHIING
a A 1 [ 1 =
MYUASINANQGAHANNUANFNAUIRMNZAGHOY 60-92 1)
M3fAneYea Fernand uag Fox? Mldvhsdnm
Tunguie g anunAnQauaz g 91g3HIN 25-60
2 o 1 a A 4
U 1mu 973 au nuTuwAngARMNANNIAWBINITEN
dundaszavionnaniunaneglunanguery mMsnma
naANANNlAIYeINIZgndUNAITAUIeINIANT
ey ovdumanzlanadnimeveundnsuay
AV UANINNY namAserglazlnnuazuiuiun
= [ 27 2 < A o 14 [4
Nvnalrgnmane® senuaimgnmnlianulag
Y0INITYNTUNEITAVIDIWNAVARRABNANTINARY
1 < A v =2 S X o [4
agnlsfien wanldnnmsdnwluasa lild
mananHlAoInIzgndundaszaueIlungueIgAIue
20-69 T werhuuudinlisndadumsanasziiu
anuldsvenszgndunasszauien iussdanuilm
ursmsunndlumslfihiesesiomonsinszifivany
AnnAveInIEgNdUNEITEiUILIINI BT

315



apuamsAnuluaTaiinuhayuanulanlnd
veInszgniundaszauiorlunguinedrmiisluaulne
Und fanuuandniulundaznguerguazluudazine
uluilagiuideyaiiugiunedduaianulannfives
nszgdunasszauiodlunguegane Salldoutnaiions
nlulszmanazsalszma Tulssmalnenuuldaigmms
Anw1manulasveanszgndundassauienieaudly
1 [ ] d'd ] ] 4! 2K o v
ngudedmiugnlagimisvesery Jahldnanu
Wennaivayumansluasail
Fonnavesnidgluasitae ngudegnnlsly
m3An¥AsItoNIzdInTeVAqN lIITBIWeaZaIa
Wudumudmiulszmasslnelugamald wazms
1" v 1 o d' cgs{ Q’j 1 1 d’ I
mnguiegnluisngiongiuliuaeudnwennnziily
L d' I a d' v =
gdauasniduaulna IeINKgNgNNNAIZANN
idonnszgndunastousy wenanll Weannliasl
1A591891U09ANNUANAIIYBIAIANNIAIINAITHYUA
whle AN IAINAANNEANAINNEdR luS
Anedl (eglusie 2-7 e3e) Jeewzliamnsaaqn
lenudagneadinlansiug Jednnadalszmanile
A o = = o A A -
Y9IMINAaatine Asmianeiladeduniazianu
duinsiumannlAweanszgndumdssauied 15U a
dtiniamey (BMI) viselduseuied wudu daiums
Anwasasieinenfiunsiaanulasweanszgndunal
JeauIIMUITMsAnIIBIANNENTIUTIEH M AT
Wame (BMI) Aumanulaanednszgndunaissauiod
Mo nazowzdesdnuludnyazyeininnuerghl
1% o . A = A A
H1anin (prospective study) ednw1IINBOEg Y
T menuldsvesnszgndundasziuerziasuula
Tdeviselinazedals
Usglosmnldnnmsfnuluaall Ao mahaym
ANulAwednszgndundaszauiedluudaznguelgu
1 iudeyadreddumsannlszifiugihoniienmsiae
(v dyu v I v a Jd o‘d‘
was uennnildaenaliiudoyalumalssingginsaln

aINIAIANNIAIBINTZNTUNAIIZAUIDINTANNATY

1 o 49{ d' % v A A
nazuiugnNATy etloanuaimaandaniinannms
Hanuldsveaiasdinanniseninlni

aaAnssuYsTMA

vovouAnINgIAITEavda thane nashadedie
daiumpmumniiveluadsil nasvovenaueanaiias
gavhwitldideaasnalumsdisnhmsifeluadail

19NEA1TOND

1. Youssef AE, Ghabrial Y, Tarrant MJ. Adolescent
lumbar disc prolapse. Acta Orthop Scand 1989;
60: 174-6.

2. Simpson SR. Evaluation of a flexible ruler
technique for measuring lordosis in the clinical
assessment of low back pain. J Soc Occup Med
1989; 39: 25-9.

3. mua RAnA, 13 T1as, STad 91ANUUN. AN
iodeldvosmstadilfavesnszgndunds laeld
flexible ruler. N3 sMemminta 2536; 15: 1-9.

4. Hinman MR. Comparison of thoracic kyphosis and
postural stiffness in younger and older women.
Spine J 2004; 4: 413-7.

5. Mattox TF, Lucente V, P. McIntyre JR, Tomezsko
J. Abnormal spinal curvature and its relationship
to pelvic organ prolapsed. Am J Obstet Gynecol
2000; 183: 1381-4.

6. Smadar P, Gali D. Orientation of the human
sacrum: Anthropological perspectives and meth-
odological approaches. American J Phys Anthro
2007; 133: 967-77.

7. Bryan JM, Mosner EA, Shippee R, Stull MA.
Investigation of the flexible ruler as a noninvasive
measure of lumbar lordosis in black and white
adult female sample populations. J Orthop Sports
Phys Ther 1989; 11: 3-7.

8. Madson TJ, Youdas JW, Suman VJ. Reproducibil-
ity of lumbar spine range of motion measurements
using the back range of motion device. J Orthop
Sports Phys Ther 1999; 29: 470-7.

9. Fernand R, Fox DE. Evaluation of lumbar lordosis.
a prospective study and retrospective study. Spine

1985; 10: 799-803.

316 M3ssmaiansunnduazmeniniine e U1 24 alluf 3 « Auguu-FuAL 2555



10.

11.

12.

13.

14.

15.

16.

17.

18.

J Med Tech Phy Ther e Vol.24 No.3 e September-December 2012

Hart DL, Rose Sl. Reliability of a noninvasive
method for measuring the lumbar curve. J Orthop
Sports Phys Ther 1986; 8: 180-4.

Youdas JW, Suman VIJ, Garrett TR. Reliability of
measurements of lumbar spine sagittal mobility
obtained with the flexible curve. J Orthop Sports
Phys Ther 1995; 21: 13-20.

Seidi F, Rajabi R, Ebrahimi TL, Tavanai AR and
Moussavi SJ. The Iranian flexible ruler reliability
and validity in lumbar lordosis measurement.
World J Sport Sci 2009; 2: 95-6.

Rajabi R, Seidi F, Mohamadi F. Which method is
accurate when using the flexible ruler to measure
the lumbar curvature angle? Deep point or standing
and sitting in two types of chairs: mid point of
arch? World Appl Sci J 2008; 4: 849-52

Lovell FW, Rothstein JM, Personius WJ. Reliability
of clinical measurements of lumbar lordosis taken
with a flexible rule. Phys Ther 1989; 69: 96-105.
Mannion AF, Knecht K, Balaban G, Dvorak J,
Grob D. A new skin surface device for measuring
the curvature and global and segmental ranges of
motion of the spine: reliability of measurements
and comparison with data reviewed from the lit-
erature. Eur Spine J 2004; 13: 122-36.
Guermazi M, Ghroubi S, Kassism M, Jaziri O,
Keskes H, Kessomtini W. Validity and reliability
of spinal mouse to assess lumbar flexion. Ann
Readapt Med Phys 2006; 49: 172-7.

Zuberbier OA, Kozlowski AJ, Hunt DG, Berkowitz
J, Schultz IZ, Crook JM, et al. Analysis of the
convergent and discriminant validity of published
lumbar flexion, extension, and lateral flexion
scores. Spine J 2001; 26: 472-8.

Souza Filho JCT, Abras ACV, Carvalho MT,
Souza MGF, Souza AT, Costa LOP. Analysis of
the interexaminer reliability of two clinical tests to
measure the flexion range of motion of the lumbar

spine. Acta Fisiatr 2007; 14: 214-8.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

Lundon MA, Li AM, Bibershtein S. Interrater and
intrarater reliability in the measurement of kypho-
sis in postmenopausal women with osteoporosis.
Spine 1998; 23: 1978-85.

Salisbury PJ, Porter RW. Measurement of lumbar
sagittal mobility. A comparison of methods. Spine

1986; 12: 190-3.

. Letafatkar A, Amirsasan R, Abdolvahabi Z, Hadad-

nezhad M. Reliability and validity of the AutoCAD
software method in lumbar lordosis measurement.
JCM 2011; 10: 240-7.

William PC. Low back and neck pain: cause and
conservative treatment. 6" Ed. Springfield: Charles
C Thomas Publisher, 1974; 625-9.

McKenzie RA. The lumbar spine mechanical
diagnosis and therapy. New Zealand: Spinal Pub-
lication, 1985; 49-80.

Jaiind Wugmna. 1handa: azeenmaimeedals
anue. NIa@ImatiamsuwnduaznenIwiiga
2539; 8: 171-6.

1N Nnazgh. waﬁummqmemxmi%ﬁﬁmﬁﬂ
nazanNgadodmlaanszgadumadiumeu nsans
MeMwinta 2541; 20: 31-41.

$aing Wugsina, gnasal weana, glirsval
Fynad, gum @aud, Wdunn asesduiiios,
qavsan Jsu. mytaanuldwesnsegndundasedy
2 luhdulagls flexible ruler. NIeNTIMALIANS
uwnduazmenwinia 2543; 12: 108-15.
Safind vugiasna, o Iandatl, gmnsel neana.
ANUTNAUDITHININA LAZATIBUNIAMBALANY
TdwenszgndundszaueI men. Nsmsmaila
Msunnduazmemminia 2544; 13: 20-9.

gW1 0123NNNY. VAR 1NEMTVNUIIIT
1379, WNUNBUN FIAAA WY, 2552; 1:5-6.
INAYU AUIRLU. WIAGUMNTIBANAATNEVUN. W
aSafl 2. nqamwe: Thunszeniing, 2552,

Ao InenananinIsnwmn. LUUNAGOLENITIDNMNNNG
meegshgysImsIuelszmalng. msfwu
Uszindlne, 2546.

317



