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The Association of Low Back Pain with Obesity and Abdominal
Obesity among Koreans Aged 50 Years or More
Eun Young Choi
Department of Family Medicine, Dankook University Hospital, Dankook University College of Medicine
Background: Both low back pain (LBP) and obesity are important public issues, but the association between
them is controversial. This study was conducted to investigate the association of LBP with obesity and abdomi-

nal obesity among Koreans aged 50 years or more
Methods: This cross-sectional study analyzed data from participants aged 50 years or more (n=11,941) who
measured height, weight and waist circumference and answered the questions about low back pain in the

Korean National Health and Nutrition Examination Survey 2010-2013. To investigate the association of LBP
with obesity and abdominal obesity, weighted univariate and multivariate logistic regression analyses were
done after adjusting for socioeconomic variables and lifestyle variables
Results: The prevalence of LBP in men and women was 13.1% (standard error [SE], 0.6) and 31.0% (SE, 0.8)
respectively, higher in women than men (P<0.001). For women only, abdominal obesity was significantly asso-
ciated with an increased prevalence of LBP (odds ratio [OR] 1.20, 95% confidence interval [CI] 1.01-1.44) after
adjustment of confounding variables, and the odds ratio of LBP in the highest quartile of waist circumference

was higher compared to the lowest quartile of waist circumference (OR 1.30, 95% Cl 1.02-1.66). For men ab-
dominal obesity was not associated with an increased prevalence of LBP. There were no associations between

Conclusions: This population-based, nationally representative study suggests that abdominal obesity in-
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obesity and LBP in both men and women
creases the risk of LBP in women aged 50 years or more
Korean J Health Promot 2018;18(3):119-126
Keywords: Low back pain, Obesity, Obesity, abdominal, Nutrition surveys
N o= S A £4 0|3t & Q= FaT Aotk a%e
A= vl A FEsto] 371
852 AA 12 84%7F LYol 7F W o) AHsh= T 371 o] 8-50] &= W 85 A9
B3k 24 B olet 715 PolE fstel ghol W As E 23%0] o2k Ao A Uik’ 25 Aol 5
ZlsiA 1 o] SRR QeiA o o) A
A 7= 8 Yolo)7|x= X 183
® Received: May 18, 2018 m Accepted: September 11, 2018 il welol7lE s met ﬂ] 2] i
AFO L kD
= Corresponding author : Eun Young Choi, MD, PhD TR QIR ARRFAA g3t ko] A Aohs 5 B
Department of Family Medicine, Dankook University Hospital, AstA el BEAI7 @ Aoz ofAt=ch
Dankook University College of Medicine, 201 Manghyang-ro olulz] o =0 ylo oltlT7 ok o) zlu
Dongnam-gu, Cheonan 31116, Korea AP o s 82 wekrh o] alekal A AN,
Tel: +82-41-550-3998, Fax: +82-41-550-3998 QE3} vntate] Ao WSk FeHA Q] LA = oA 7R
E-mail: choiey0410@gmail.com
Copyright © 2018 The Korean Society of Health Promotion and Disease Prevention
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited



120 Korean J Health Promot Vol. 18, No. 3, 2018

225} Leboeuf-Yde” o] A A2 ¢1 12ko] A= 65712
Foll T 2171(32%) 2] Aol A BEA 259
STHAFEAN, 1 Qs oFskal v A 447]9] A
Frolw]gh g Wolx| grol wiko] 2%50] ¢l
Qlojakar AE317]7k ofgral ¥arskar 9ok it Shiri
579 e Aol A AP 7L 25 BiAe) lck
I HUERL Qlo] A2 ARHE AVE Holil glow, tiif
w oo Qi FFE AT Ao M vvit a5
B dielas AR Yelx| Eaha ok
AF7A O] a5} vigkake] P ZARRH giiLE]
ATEL ALGAGE vjwre] w2 AMgstgsr), A2
FA57} & Agere] ARl EANE 2] £
HRugS WISk Satrhs who] girk B
et 1Y, TABZ, HEWAT gFaclen
Hugto] @yl g} ok Bugh d7Eo] 9l
WY o]o] ek ATEE ofH A Ao Aol
o] QA e whebal, B AL 504 oAb Felo]
A a5t AP W Erugkke] Bl tiste 2
Apsl] W31 B,

|

=
Az orlo JN

OO
1. &7 Che

20109 SR E 2013744 AYE FUAFGRRAL B
AAzA el Zolgt 504 ol4ke] AQl wd % 7], B,
S|eEdE BT 45T A% of o] P AR Suet

2 11,9419S gates Ras BAsHc
2. MEExiet si2lEe &3

TAE A2 2Ok ¥ gR2 RS 2 Az AlSA
(Giant 150N; HANA Co Ltd, Seoul, Korea)2 0.1 kg TH9J7}k
Al SAsHATE A AR HlaL A17A|(850-2,060 mimy
Holtain Ltd, Crymych, United Kingdom)=Z 0.1 cm ©$]714]
st on, AAPAFE kg/m’ 2 ARSI 3254
£ 278 ol gajo] 71 e SEI FB 54 APIE A
Wi SO 0 om W97b] Sgelsich HRHlwe ¢
A2] 9= SlEEE7E 90 em oY dlf, ojAke] Bo=
85 cm ol4el W2 HelstAct” nlgke A AYA|E 25
kg/m® o|AFQl H9z Holslgon, AWl what
<185 kg/m’, 18.5-25 kg/m’, >25 kg/m’ & H-E3}lc}.

AT A flsk SARAIZSEEA
(International Physical Activity Questionnaire, IPAQ) T+
#(short form) 2 AR&3HGICEY IPAQ T3 ARAL &
T sl 27), 4%, e 59 ol ek Hl=
(day/week)2} AlZHminute/day)& ZHAJstES A4 E o] Q)
ot I AAgES HolE 208 oAt 1 E S-S
T3 ol she Aoz Aoty T AAEE
o o1z 303 o} F7we] AAES Ft 59 olat

Aoz gelshgls. A7l Mol 0% olge] 87|
o 590 o4} 3= Ao Holaielrk AMHEEL mer
abolic equivalent (MET)-minutes/week 2 AM&3}%+=4|, Al
AEol TG Beet AR D)9 ol 271= 3.0, 4=
O] &FL 40, A 5 8.05 Hoto] Aot 47t &
FH ThA] GHAISIO] MBS oI A1 ofalel
2.

- A7) MET=3.3x77] &5(H)xA7] &5 44

© Z6E MET=40ZHE SE(ExTHE &5 4

- 7% MET=8.0x1 7% TE(E)x1IHE &% A4

© AAZSFHMED)=27] &SFMET+SHE &5

(MED)+21. 7= E-53HMET)
oje} o] 7t AAZEFL FUER 4292 st

IFr

AN r

# AToIA RES HE 3/)U 302 ol 8] gl
LR Qo] ‘o ek SRS 2 Yelstolrt. B
3 WA QAL B FHL Sk S MRS
MEAAR, A B Sk ek S ARE Fa
A AOfSIgIE S H2 19 B Aol 18] oy 2
3 Aol Gl ASE 2R, 194 %S A9 S
FAR PEIAGL BESES 2F ofs), 35, 1E, U

=
ool ) 1FOR BRIk HUS Beld AR} ©
T FA, AR FAb, Aul2 2 gl FA, i
S A FARE Sold S B, 715, B
A
-

o]
A\ AZA B 2 FAR, Tt FAGE YA

AR B

ofi

5. &4



Eun Young Choi. The Association of Low Back Pain with Obesity and Abdominal Obesity among Koreans Aged 50 Years or More 121

g 203714 9] 71EAE Bl Asig L ofR
o W2 Sl BHE Aduat WaT REOA,

42 HUE FEste] W AlFskltk viek) SRRk
o] g5 nAl= Y= AR st AR 8
AT, wF, AY)T AEFHAAEFY, &5 AR
), AEGA e, BHENE 55 BAYso] o 244 I
Algstty. WA=y sl2lEE7E S7tsEA
H S7FheAle asgreet s
to AgelAEs o FFEse
2 ARSI e, v 24
HE BAgstal slel=d 4
st slelEe) 419)
Helstol slelEd] 4591e] Z7lof W2 &
)7} SofalA) ZekeA AT R4S AR

. BARA #7|X 2= SPSS ver. 240 (IBM Corp.,
Armonk, NY, USA)Z& AR&sFG0m, PRE2 0.05 Wt uf
felg Aoz sk

i
&

I 1o
2 do o
B oR
fE
o
M
o
ol

>
o2
oh
batd
v
o
ic)
e
)

i
S~
S
1

fu fe

)

tlo
I

o

it

1o
ol

o oom n dz |»
1o e =y}
o
B = o
g, £ A
_l-{ﬂz, .
L
lo
=
B
=
T
EN
>
=
)

f

2 af

504 oo tivdat 11,9418 ZFollA] 370 <t 30 o)
RES 3451 SHELS AR oA 22.8% (standard error
[SE], 0.5)9eH, FAlolAE= 13.1% (SE, 0.6), ojAdofA=
31.0% (SE, 0.8)= of/JollA] 282] fHEo] ddktt {2
S| =UTHP<0.001). FdollAl= A=A =7 2.80] 9l
= oA 880l gli= ol vlste] {olahA @okont
(P<0.001), ogollAl= 880 = wHollA FolstkAl =3ttt
(P=0.031). oJolMl= 850] U= wHollA gl ottt 51
EYef BT vlgo] §-olahA =L, AlA|EE o]
71 A2 42919 HlEo] FOLH(P<0.001), FA oA =
frofgt zto|7F lglek 'y oA 2820 fFHES A
o] F7FE, WSpFo] HoldeE FUskgl e, o=
EAA R Gol5lATHP<0.001, Prend <0.001). ESF H1 =
T 280] Q= wollAl gl T AR AR HIEo]
OBl %o H(P<0.001), W7 SFEL FolsHA W3k
tHP=0.011 for men, P<0.001 for women) (Table 1).

H|RHr} ERugto] @50 n|2|= Jaks AR A} T
ALY FHEAS At om, AR Q1A
B, 1, A AFEHANEA, 55 AAZED), Al
AR, HRERES BAsto] thg A A IERAS
A3t T ZAAE S| EA A o]4d] 88l o
31 W] 7} 2.97 (95% CI, 2.62-3.37)0]) 3L, TFE 2| AE
B HEA AT WA= 259 (95% CI, 2.22-3.02)& FHA R

T} 8081 2718} tHP<0.001). HAdollA] T 2R AE
B EAA] A -G} 185 kg/m’ v]vke] of| H]Eo]
25 kg/m’ o]AFel ollA %0 wxpulzL 0.61 (95% CI,
0.39-0.95)& R-2J5HA| 7HAst o, thHeEF A4 8.89]
WA 7} 0.74 (95% CI, 0.45-1.21)2 EAZH O 2§05
oottt WAdolA] BRENEY] o= v EXAE IHE
Aol A QEo] W7} 1.04 (95% CI, 0.86-1.27)$1L, Th=
2R~ 3R 2E0] wAHIE= 130 (95% CI,
0.99-1.70) 0.8 8.32°] o] F7Fet o), AR &
OISR = Atk Aol A= Al- R =] F9- aFof of
gt wAn| 7 A >R 57) 185 kg/m® w|kel o] H]s}o]
25 kg/mi® oAkl FoflA] 0.90 (95% CI, 0.58-1.41)%. 0.1, T
BAAE IR 952 wApH]= 1.07 (95% CI,
0.65-1.76) = SAX 02 F-23t Zoli= glleh Lt o4
of|A] BEHHTe] 9= T 2XAE F| A oA 959
A7} 147 (95% CI, 1.31-1.66) 2 8E-0] 230 9-ola1
S7tetl o, the 2AAY IFRA e 59| WA
7} 120 (5% CI, 1.01-144) 2.2 QE0] 2j5lo] S-ol517] 27}
3} t(Table 2).

wAollA slEEYl 452l
13.5% (SE, 1.1), 13.8% (SE, 1.1), 11.8% (SE, 1.1), 13.5%
(SE, 1.1) =o]9lom, 3lg|Ed 4290 2 8.5 f¥E
o] zfol= §lolth odellM= llEdl 429l W 8F
o] $HEBL 27.4% (SE, 1.3), 27.2% (SE, 1.3), 31.9% (SE,
1.4), 37.7% (SE, 14) = sle|=d7} 57185 259 749
Eol FYsHA F7HFA 2™ (Puend <0.001), THg 2A|AE
SlARA A E sl Ed 1ARERIQL ool Hlste] 4ARR
ol ojAollA 8E2] WaFH]7} 1.30 (95% CI, 1.02-1.66) 2.
B2 fosiA F7ketel o, sielEd ] 42907 S
=2 9=0] WAHH]7} 1.10 (95% CI, 1.02-1.19; Prend=0.019) 2.
2 FsHA F7FsttKTable 3).

B %o $uEe 77

.
QA7 504] olAfe] THElolA] LTt A4 )

Q7at Rl AYTLTRL HAT Fow Hiulgh
o] Q= ol 18X R ot aEo] 970l 20%
2 golseieh. el gl
A BRege QETE PEdo] fglom, ST A
wEol A R} Aol B gtk

B QAo 4] 504] ol WA 0] GHES
Sl Aol A 31.0%2 ofollH 2Eo] SHEe] daurt

p3
X

0 2R AE S EA AR 49 85 WA= 2.59



122 Korean J Health Promot Vol. 18, No. 3, 2018

(95% CI, 222-3.02)2 YA R} G057

Lol

3T A

o, ol=fet

a7l T QpekE Qxsha ek ol goa A
Hoh GF0] GHEe] B2 ol Seet AF 9 25
rog Aysia 9
TR ), 94l A Al e o] v Aolw
ool 95 fBol B B olf ARH gJek

3 Aol AR A9 i B 2B} w0l

o] %3} 27]7} 4ol w2}tz

Yok AL 250l U oA g Fuck AW
o Uelgor), WSS B
% Fol= oleig B Alebiick A WA} A5}
o Aol T 1) AT AR chpR), AP
7t F7KeE 250 Sigel ZRITh Bug ATE §)

|47} frofalA Ae A

e AgaArL goka Bet Aw 9lon, Y gy
of ule} FEAo| zjol7} Qlrka Waah A ekt A

Table 1. Characteristics of participants according to the low back pain by gender

. Men (5,075) Women (6,366)
Variable
LBP (-) LBP (+) P LBP (-) LBP (+) P
Proportion 86.9 (0.6) 13.1 (0.6) 69.0 (0.8) 31.0(0.8)
Age 61.0+0.2 64.1+£0.5 <0.001 61.3+0.2 66.9+0.3 <0.001
BMI (kg/mz) 23.9+0.1 23.5+0.1 <0.001 24.2+0.1 24.4+0.1 0.031
BMI group 0.006 0.092
<185 2.7 (3.5) 3.5(0.7) 22(0.3) 2.7 (0.5)
18.5-25 63.2(0.9) 69.0 (2.2) 61.7 (0.9) 58.2(1.3)
>25 34.1 (0.9) 27.5 (2.0) 36.1(0.9) 39.1(1.3)
Waist circumference (cm) 85.1+0.2 85.0+0.3 0.787 81.3+0.2 83.3+0.3 <0.001
Abdominal obesity" 0.678 <0.001
No 72.1 (0.8) 71.3 (2.0) 67.0 (0.9) 58.0(1.3)
Yes 27.9 (0.8) 28.7 (2.0) 33.0(0.9) 42.0(13)
Education” <0.001 <0.001
Elementary 28.0(0.9) 43.1(23) 50.2 (1.0) 748 (1.2)
Middle 20.3(0.8) 21.4(1.9) 19.0 (0.7) 12.3 (0.9)
High 32.8 (1.0) 23.5 (2.0) 23.3(0.8) 10.4 (0.8)
University 18.9 (0.8) 12.0 (1.6) 7.5 (0.5) 2.5 (0.4)
Physical activity® 0.646 <0.001
Lst quartile 28.7 (0.8) 29.9 (2.1) 29.2(0.9) 37.0(1.4)
2nd quartile 23.9(0.7) 21.1(1.9) 23.3(0.8) 19.8 (1.1)
3rd quartile 23.0 (0.8) 23.7 (2.0) 24.1(0.8) 19.0 (1.0)
4th quartile 24.4(0.9) 252 (1.1) 23.4(0.8) 242(12)
Smoking 0.314 0.475
No 65.1(0.9) 62.5(2.3) 95.7 (0.4) 95.2 (0.6)
Yes 34.9 (0.9) 37.5(2.3) 43(04) 4.8(0.6)
Monthly drinking 0.011 <0.001
No 29.8 (0.9) 35.4 (2.2) 71.1 (0.8) 77.3 (1.1)
Yes 70.2 (0.9) 64.6 (2.2) 28.9 (0.8) 22.7 (1.1)
Occupation <0.001 <0.001
White collar 432(1.1) 33.2(2.3) 50.8 (1.1) 33.6 (1.4)
Blue collar 56.8 (1.1) 66.8 (2.3) 49.2 (1.1) 66.4 (1.4)

Abbreviations: LBP, low back pain; BMI, body mass index; MET, metabolic equivalent.
Values are presented as meantstandard error (SE) or % (SE).
P-value by weighted chi-square test or z-test.
‘Defined by waist circumference >90 ¢cm in male or >85 cm in female.

®Pyend <0.001 for male.

‘Defined by sum of the MET-minutes/week=sum of walking+moderate physical activity+vigorous physical activity MET-minutes/week scores.
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Table 2. Factors associated with low back pain
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aOR* (95% CI)

OR (95% CI)

aOR*(95% CI)

1.03 (1.02-1.04)°

Variable
OR (95% CI)
Age (per year) 1.04 (1.03-1.05)
BMI group
<18.5 kg/m’ 1 1

18.5-25 kg/m’

0.83 (0.53-1.30)

1.04 (0.67-1.61)
0.74 (0.45-1.21)

1.30 (0.99-1.70)

0.82 (0.62-1.08)
0.58 (0.44-0.76)"

>25 kg/m’ 0.61 (0.39-0.95)°
Abdominal obesity*

Yes 1.04 (0.86-1.27)
Education

Elementary 1 1

Middle 0.68 (0.52-0.88)"

High 0.46 (0.37-0.59)"

University 0.41 (0.30-0.57)°

Physical activity*

1st quartile

2nd quartile

1
0.85 (0.64-1.11)

0.56 (0.39-0.82)°
1

0.86 (0.66-1.11)
0.79 (0.58-1.07)
0.86 (0.66-1.13)

1.20 (0.96-1.51)

0.89 (0.72-1.10)

3rd quartile 0.99 (0.76-1.29)
4th quartile 0.99 (0.75-1.32)
Smoking
Yes 1.10 (0.89-1.37)
Monthly drinking
Yes 0.77 (0.63-0.94)
Occupation
White collar 1 1

Blue collar

1.54 (1.25-1.89)"

1.16 (0.90-1.48)

1.06 (1.06-1.07)"

1
0.79 (0.50-1.23)
0.90 (0.58-1.41)

1.47 (1.31-1.66)°

1

0.43 (0.36-0.52)°
0.30 (0.25-0.37)°
0.22 (0.15-0.31)°

1

0.67 (0.60-0.80)°
0.62 (0.52-0.74)°
0.81 (0.69-0.96)°

1.12 (0.82-1.53)

0.72 (0.62-0.84)

1

2.04 (1.78-2.34)°

1.05 (1.04-1.05)"

1
1.09 (0.68-1.76)
1.07 (0.65-1.76)

1.20 (1.01-1.44)°

1
0.64 (0.52-0.79)"
0.53 (0.42-0.68)"
0.46 (0.31-0.68)"

1
0.83 (0.69-1.00)
0.68 (0.56-0.84)"
0.69 (0.56-0.85)"
1.28 (0.92-1.78)

0.93 (0.79-1.10)

1
1.30 (1.12-1.52)"

Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index; MET, metabolic equivalent.

*Calculated by multiple logistic regression analysis mutually adjusted for all variables shown.

®P<0.05.

‘Defined by waist circumference >90 ¢cm in male or >85 cm in female.
Defined by sum of the MET-minutes/week=sum of walking+moderate physical activity+vigorous physical activity MET-minutes/week

scores.
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Table 3. Prevalence and adjusted odds ratio of low back pain according to the quartiles of waist circumference by gender

Prevalence (%) OR*(95% CI)

Quartile of waist circumference in male (cm)
<79.8
79.8-85.3
85.4-90.7
>90.7
P
Prrend
Quartile of waist circumference in female (cm)
<75.7
75.7-81.7
81.8-87.9
>87.9
P
Pirend

13.5 (1.1) 1 (ref.)

13.8 (1.1) 1.22 (0.92-1.60)
11.8 (1.1) 1.14 (0.85-1.53)
13.5 (1.1) 1.49 (1.05-2.12)

0.541 0.135
0.533 0.061
27.4(1.3) 1 (ref.)
27.2(1.3) 0.93 (0.76-1.14)
31.9 (1.4) 1.15 (0.93-1.42)
37.7 (1.4) 1.30 (1.02-1.66)
<0.001 0.043
<0.001 0.019

Abbreviations: OR, odds ratio; CI, confidence interval; ref., reference.

*Assessed by multiple logistic regression analysis adjusted for age, education, physical activity, smoking, monthly dinking, job, obesity group.



Eun Young Choi. The Association of Low Back Pain with Obesity and Abdominal Obesity among Koreans Aged 50 Years or More 125

N
)
N

Hep WA ae] idel FHold Aoz vhe A
iy, 1389 o|AX|AEZa e AEZ el A
ARSI Aol 7
wugte] 2|3 AMEsl| ol
Al, & AolM= A5 5 8500 I
Aol dishrl= =
7| gkobA WA ohx
AT Ak A X =R ]

T E

il 30
(Rl

o 0w 3o vz dr

kil
By
30

o
o
e
o go
pay
©

_ﬁ
of
o2

BN

>~
>,
>

x,

o °

2 0\1
ok
|o
_=3
i
i
o,
o
T
R og
gl
2

N
0E—4

O:
ﬂl
(e
o ro R
m o
LT
O}‘L‘ 0.
ofr
)
ﬁ
]
2
S
)
ofl
h‘

rlo 2 o

moﬁ:ﬂl
rH w
re
-
é

N
N
lo

ik}

3 28] Aol
g, ETHIUPOI Tl fda
o A Q8 HAR} Sk SR
Bk BRAE A= ARle R g3t 4
Aol A AlL]steint o]t AFd ol Eatakal &2
A o91o] S 2w A GG A=

3o 504] o]4te] ool rulgkal 8 g Tte] T

ok

POUNNI
lor

ol

e

us ﬁ
t:o =
Hn kY
)
ko
rﬁ Kl
;O
Ir

r—lu: o,

o]

©
o o I

(oot Lo 2 30 Koo oqfr K

e U B A0 AL 1 o} gleka Azt

A2 02 504 o]4H0] T ool ] Hulure o

o 9182 F7MIAA APl g vtk B

o] glelow], Wrlel A SR ulgkat A AekA el oJ
HuE B 25 91U Fastck

o
ol

12

\1

AHHA: 2%} vvke HstEd o2 Fa sk BAo]X]
ol obA 1 e disiAle =] & l7P et = <
T= 253 HgE 9 ERurkake] AHAAS Al 98t
o AlgY= Q)

Hig: 2010W =2 E] 2013 E7bA] AJ3iE =ulA7}
Abol] Zredgl 504 ool Al ' F 7], BFA|L &
Elk=s E% SAskal @5 o] Tk AR SHI F
11,9418 iAo 2 3k BE BAe ylzas 1843}
o, AAS|EA Qlyt yeGHa S BAste] of
% 2229 3|E4S Alstelr.

A 9 Eo0] 9HE.0 YAo|A 13.1% (SE, 0.6), o419
Al 31.0% (SE, 0.8)& of/o] dAdrct foJskA =9ttt
(P<0.001). &JAdof| A BRH|TE Th2 9QlS HATH 39

T Q%9 WAH|7} 120 (95% CI, 1.01-1.44) 0.2 Q50| &
WE 7k HHo] glglom, s 1AREHR o4

usto] 4ARESIOA @59 wApH|7F 130 (95% CI,
1.02-1.66) 2.2 057 ke WAel AL Bt o
B Ho] glglor, Agut A B vnke a5y}
Hol glalrt.

B2 504 o]4Fe] gkt o oA ERHNRS
3 S7tel o] Uik

_9_0_9.

2% 9

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Shiri

S 0 85, vleh, SRR A FE=AL

REFERENCES

. The Korean Academy of Family Medicine. Textbook of Family

Medicine. 4th ed. Seoul: Jin Plan; 2013. p.626.

. Leboeuf-Yde C. Body weight and low back pain. A systematic

literature review of 56 journal articles reporting on 65 epidemio-
logic studies. Spine (Phila Pa 1976) 2000;25(2):226-37.

R, Karppinen ], Leino-Arjas
Viikari-Juntura E. The association between obesity and low
back pain: a meta-analysis. Am ] Epidemiol 2010;171(2):135-54.

P, Solovieva S,

. Heuch I, Hagen K, Heuch I, Nygaard &, Zwart JA. The impact

of body mass index on the prevalence of low back pain: the
HUNT study. Spine (Phila Pa 1976) 2010;35(7):764-8.

. Adera T, Deyo RA, Donatelle R]. Premature menopause and

low back pain. A population-based study. Ann Epidemiol
1994;4(5):416-22.

. Croft PR, Rigby AS. Socioeconomic influences on back prob-

lems in the community in Britain. ] Epidemiol Community
Health 1994;48(2):166-70.

. Schneider S, Randoll D, Buchner M. Why do women have back

pain more than men? A representative prevalence study in the
federal republic of Germany. Clin ] Pain 2006;22(8):738-47.

. Han TS, Schouten JS, Lean ME, Seidell JC. The prevalence of

low back pain and associations with body fatness, fat dis-
tribution and height. Int J Obes Relat Metab Disord
1997;21(7):600-7.

. Toda Y, Segal N, Toda T, Morimoto T, Ogawa R. Lean body

mass and body fat distribution in participants with chronic low
back pain. Arch Intern Med 2000;160(21):3265-9.

Yoon YS, Oh SW. Optimal waist circumference cutoff values
for the diagnosis of abdominal obesity in korean adults.
Endocrinol Metab (Seoul) 2014;29(4):418-26.

Hallal PC, Victora CG. Reliability and validity of the
International Physical Activity Questionnaire (IPAQ). Med Sci
Sports Exerc 2004;36(3):556.

Shiri R, Solovieva S, Husgafvel-Pursiainen K, Taimela S,
Saarikoski LA, Huupponen R, et al. The association between
obesity and the prevalence of low back pain in young adults: the
cardiovascular risk in young finns study. Am ] Epidemiol
2008;167(9):1110-9.

McBeth J, Jones K. Epidemiology of chronic musculoskeletal
pain. Best Pract Res Clin Rheumatol 2007;21(3):403-25.
Cooper RG, Holli S, Jayson MIL. Gender variation of human
spinal and paraspinal structures. Clin Biomech (Bristol, Avon)
1992;7(2):120-4.

Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams
B, Riley JL 3rd. Sex, gender, and pain: a review of recent clinical
and experimental findings. ] Pain 2009;10(5):447-85.

Liddle SD, Pennick V. Interventions for preventing and treating
low-back and pelvic pain during pregnancy. Cochrane Database
Syst Rev 20155(9):CD001139.

Heliovaara M, Makela M, Knekt P, Impivaara O, Aromaa A.
Determinants of sciatica and low-back pain. Spine (Phila Pa
1976) 1991;16(6):608-14.

Lee CY, Kratter R, Duvoisin N, Taskin A, Schilling J.



126 Korean J Health Promot Vol. 18, No. 3, 2018

19.

20

21.

22.

23.

24.

Cross-sectional view of factors associated with back pain. Int
Arch Occup Environ Health 2005;78(4):319-24.

Lake JK, Power C, Cole TJ. Back pain and obesity in the 1958
British birth cohort. cause or effect? ] Clin Epidemiol 2000;
53(3):245-50.

. Urquhart DM, Berry P, Wluka AE, Strauss BJ, Wang Y,

Proietto J, et al. 2011 young investigator award winner: in-
creased fat mass is associated with high levels of low back pain
intensity and disability. Spine (Phila Pa 1976) 2011;36(16):
1320-5.

Brady SR, Mamuaya BB, Cicuttini F, Wluka AE, Wang Y,
Hussain SM, et al. Body composition is associated with multi-
site lower body musculoskeletal pain in a community-based
study. ] Pain 2015;16(8):700-6.

lizuka Y, lizuka H, Mieda T, Tajika T, Yamamoto A, Ohsawa
T, etal. Association between neck and shoulder pain, back pain,
low back pain and body composition parameters among the
Japanese general population. BMC Musculoskelet Disord
2015;16:333.

Yip YB, Ho SC, Chan SG. Tall stature, overweight and the prev-
alence of low back pain in Chinese middle-aged women. Int |
Obes Relat Metab Disord 2001;25(6):887-92.

Callaghan JP, McGill SM. Intervertebral disc herniation: studies
on a porcine model exposed to highly repetitive flexion/ex-

25.

26.

27.

28.

29.

30.

tension motion with compressive force. Clin Biomech (Bristol,
Avon) 2001;16(1):28-37.

Ibrahim MM. Subcutaneous and visceral adipose tissue: struc-
tural and functional differences. Obes Rev 2010;11(1):11-8.
Igarashi A, Kikuchi S, Konno S, Olmarker K. Inflammatory cy-
tokines released from the facet joint tissue in degenerative lum-
bar spinal disorders. Spine (Phila Pa 1976) 2004;29(19):2091-5.
Brooks G, Siegler JC, Marshall PW. Relative abdominal adipos-
ity is associated with chronic low back pain: a preliminary ex-
plorative study. BMC Public Health 2016;16:700.

Jia WP, Lu JX, Xiang KS, Bao YQ, Lu HJ, Chen L. Prediction of
abdominal visceral obesity from body mass index, waist circum-
ference and waist-hip ratio in Chinese adults: receiver operating
characteristic curves analysis. Biomed Environ Sci 2003;16(3):
206-11.

Onat A, Avci GS, Barlan MM, Uyarel H, Uzunlar B, Sansoy V.
Measures of abdominal obesity assessed for visceral adiposity
and relation to coronary risk. Int ] Obes Relat Metab Disord
2004;28(8):1018-25.

Jimenez-Garcia R, Del Barrio JL, Hernandez-Barrera V, de
Miguel-Diez J, Jimenez-Trujillo I, Martinez-Huedo MA, et al.
Is there an association between diabetes and neck pain and lower
back pain? Results of a population-based study. ] Pain Res
2018;11:1005-15.



