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The Prevalence and Clinical Features of Musculoskeletal Diseases
in Incheon: Results from Chronic Disease Management Surveys

Hyo-Jin Choil, Woo-Jin Hanl, Jeong-Soo Imz, Han-Joo Baek'

Division of Rheumatology, Department of Internal Medicine’,
Department of Preventive Medicine’, Gachon University School of Medicine,
Gachon University of Medicine and Science, Incheon, Korea

Objective: To estimate the prevalence of musculoskeletal diseases in Incheon.

Methods: This study was based on data from chronic disease management surveys of
Incheon. The surveys were conducted from 12 Sept 2005 to 7 Oct 2005 on 5,144 households
using proportional stratified sampling methods. Three questionnaires were performed on all study
subjects. All analyses were done using SPSS version 11.5.

Results: Out of 16,623 subjects, the mean age was 34.5+20.2 (years, +SD). The crude
prevalence rate of musculoskeletal diseases were as follows: osteoarthritis 3.2%, rheumatoid
arthritis 1.1%, spondyloarthropathy 0.3%, gouty arthritis 0.1%, Behcet's disease 0.04%, herniated
disc 1.1%, and osteoporosis 0.8%. Age-standardized prevalence of rheumatoid arthritis was
1.6%, and osteoarthritis 5.2%. The prevalence of rheumatoid arthritis and osteoarthritis tended
to be higher among older age groups, low socioeconomic/education state, and homemakers. The
age-standardized prevalence of arthritis was higher in rural than in urban area. There were more
concurrent chronic diseases such as hypertension or diabetes mellitus in the arthritis group than
in the whole population. Questionnaires were performed on subjects with musculoskeletal
disease. It revealed chronic arthralgia at 3%, spine arthralgia 2.5%, and chronic myalgia 2.8%.
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Conclusion: The crude prevalence of rheumatoid arthritis and osteoarthritis were 1.1% and
3.2% (age-standardized, 1.6% and 5.2%), respectively. The prevalence of musculoskeletal
diseases in Incheon is much lower than previously-reported data indicate. These differences
should be confirmed by further epidemiological survey. The prevalence of arthritis is higher in
populations of old age, low socioeconomic state, and rural areas.

Key Words: Prevalence, Musculoskeletal disease, Arthritis, Incheon
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Fig. 1. Crude prevalence rate of chronic diseases (A) and arthritides (B) in Incheon. CVA: cerebrovascular accident,
Others: asthma, ischemic heart disease, hyperlipidemia, malignancy, and pulmonary tuberculosis.
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Fig. 2A. Rheumatoid arthritis. Prevalence rate of rheumatoid arthritis (Fig. 2A) and osteoarthritis (Fig. 2B) in terms

of demographic variables in Incheon.
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Fig. 2B. Osteoarthritis. Prevalence rate of rheumatoid arthritis (Fig. 2A) and osteoarthritis (Fig. 2B) in terms of demo-

graphic variables in Incheon.

— 285 —



— 3Fulel 2834 Al16H A 4% 2009 —

019] 4.2%, HAAZ}E o]3kze] 22.7%)0] ek Ak (409%/16,623), BT BF 2.8% (4639/16,6237)0]
AT FieA MY o} ALHE HFE 5 £ Ak v 24 g IAH F3AEd A T
= Wdhs s4%h ARk 409 (A Q] 3.5%, vF o3zt AR gt FA JAEFTLS 677% 3569/
2F] 18.5%)01 9L, o] ZAo] 454 oAl 526%), WE PVAE 62.7%, A HFE 6.7%, vt

Azt

dolyt A= 1128 AENY 09%)0lAct vvkd A A FF 51.5%01dvk 3 IAE Fule| A3A A

A EZo] Qrkx 2ydt A 463 (A9 39%, oNAE A 67.4% (118%/175%), 58.9%, 18.9%, 56.6%

T ALY 209%) ATt olglx, JAAH M- 62.5% (35/56™), 55.4%,
AA 24 GRS 71FoZ o]3kal ARl ol 214%, 66.1%, Ll AAH FFA BHEY 24

FAH SHES FADEE 34% (5667/16,623%),  72.2% (13%8/18%), 50.0%, 16.7%, 50%°] . T}.

WERAE 3.0% (49278/16,6238), T HEE 259

A B
x R
el el
b i)
[%2] [Z]
= 2
el e
® ®
[0 [0]
()] ()]
< <
District District

Fig. 3. Age-adjusted prevalence rate of rheumatoid arthritis (A) and osteoarthritis (B) in each district in Incheon.

A
301 85 B In total

I InRA

vy}

N N W w »
o 00 O o0 O
1 1 1 1 J

Hl In total
33.7 J InOA

N
[$)]
1

151

Crude prevalence (%)
o
Crude prevalence (%)

-
o O ©
| 1 1

('9\00 R \)‘b <(.\\fb AY‘

S g
{@J 96\ &Q\
QQ)

'3

Chronic diseases Chronic diseases

Fig. 4. Prevalence rate of concurrent chronic diseases in the whole population and patients with rheumatoid arthritis
(A) and osteoarthritis (B). CVA: cerebrovascular accident, RA: rheumatoid arthritis, OA: osteoarthritis.

— 286 —



—HaA ¢

]

I

vebvbet Al e AAde] Zelek 24
ub o] xjolol] wiz} thEA Huww 9irk 20089
w5 Hatofl ©sw 2003~2005%d National Health

Interview Survey (NHIS) A& E- o]$3slo] FAg I
o] FHES 184 o] FolA 21.6% (4,6008F 7}
P, ool FAde nlH =2 FHES Hdh

(24% ©l. 18%) (5).
AR A, vFe 25~74A41 8 dA2E 3
Health and Nutrition Examination Survey
(NHANES DollA] fdd3eg s3dds Ak vk
7357 121%92™ (6), 1991~199411°2] NHANES
niell A= 604 olgel 7% wAdezier 2qls
5 F3AESlo] 374%0 Z3kcka B3k wp 9lrt
(7). Mueke] 2000/1'd British Columbia Y71 A&l
Ae A A AA 7 Ak FEWE VTR
AA A 108%7F ERAAS Za A9, FA}
8.9%, A7 12.6%% Fe] fFHE vle
(®). BE] A5 654 o] =4

1
= =¥ FHES T
[e)

National

-

o

o e

& Aelue R} glert 4L 7}
5.1~20.8%7tA H.aE 3 gt} (10).
19853 Rochester, Minnesota 17 =%
Al 23 FulelApdd e 1.07%%92u
1995 d& 0.85% % Zr4sle 7HAekg Hr)h o] z+
55 EU& Helmick ~°] 2008 X3k v+ F
el 2P A G FHES 184 o] FolA 0.6% (21017
Wolodeh (5). LT Fuleladado] Hashe
AR, shrtokul @olA 3~59 Ao HEL
Aegeto] ole welelA FupelsmAY B 4
A

o]

=
Hd
lo
0\1
U o

=
d
1912

o

l"

oll
Al

0:

r
4
J
AL of

deeA b A ATE H wAew oF
oAl Roz, ol7lelA BAs] FUES 146%%.°

: The Prevalence and Clinical Features of Musculoskeletal Diseases in Incheon —

W, 194] ol A A9 13%7F FRAAE, 2.1%

9 o s
7b FutelaRAdd, 4.1%7F FhESE, 62%7F F
T 2ESS g3 ek e 2AA tiEA
o AS A 132%, FHEG 11.6%, Fule] A
A 19%9 FHES 2t (12,13). 20039 A&
ol Folelxgtadoe] Fulel=izt oo FX13
AA AA, BAATH 7449} Frubel =912 AAE
g o 2 AHAY7|E olHI F&H A A G Ayt
HAEd FHE 2AdAE AP 156% (&

8.8%, o1 225%), Frvlel~BARAL 1.4% (& 02%,
o] 27%)% e (14).

B oqdollA glEl A Ao ¥ FF3 F
BAY FHES 52%, FulElA2PAEL 1.6%5 7]
Eo FulAAdgF=zA 371 B (12) @ AL
A Az (14 Bk dow, 53 AR A
AAg Kol & Helrh o] Xo]e B e #A
o TA WA 711% AoZ Azl B ol
A BAAe §F 9 A s E diFEste A
o] A 715 FA L olgholl el SH3 Aol &
Asle] o] Fo]H 7] wiFell AA FHEREC YA U

% 4ol gtk
FAele) FPES duHow Q1Y 7, of
HE A 5
ok

o

modo ™ g

ol
2
Y
o b
_VL
5
b
rot
rJ
i)
2
ru1m Lo\ 2
220 B X A

=

th. F59 257 AkollA] o] Folzl 3870 =A }
T5 A3 vloll gt F= W FebeEl a2
FHES 02~093%R oM T3 EEO §Hg02~
0.37%)°ll vlall Elolgk Z=AAFANA(0.93%) E=A
el (10). 159 A5 oA EAE e
19761l A|FHE AggA IS E o (nurses’ health
study, NHS)S] A 8ol &sp Fujel2ddode] 4
A A5 E Al K (elative risk [RR] 1)ell Bl =
S5 AGRR 1.42; 95% confidence interval [CI],
1.10~1.82)0llA 7bd =%k, AEH oz Fhel A
F3 ARR 1.36; 95% CI, 1.01~1.84)7} AEH o0&
Aol AR AHRR DE Wy f1fo] 9k
gk 304 OIXM] AZAE &7 AL o]F3
Ao fHed AR AE Hodck (17). ol#gt

[U.u

— 287 —



— igtFnle] 283 2] 72 16 A

>
>
St
o

re
ey
2
>
bt
du ¥
=
o oo 2
>
r.l
)
- 8 o2
w R
lo up
N
ﬁﬁ. o)
)
bt n?
>

lo

do
ok

oy 2
o

ki

X2

ud

&
Ho
n
N
o
o NE
lo
X
ol
>
o2
o — _S‘:‘ Hj

N

i) i
e
Lo

o K
rlo

o
3
[
)

N

2
iy
18

[ TT
o
)

ok #AA Fel AdellAe olH i A%
s

I Ee] AYH, ASH Hol7t x
7

B QTolAE AR olgAY 41%7h 22
E Z4e sxss Aoz 3
. olAe WAL Belolq AAsor &

2159} 2
2FAA 2 Frbels AR Beld TS AAY
= A PRl

€ 91
2 01%E oA IWtdez <&
WE 05~14% (18,192} of$ o
- =
E
o

BA%e] A9E AT wag 0

Fetl 2021), B oAFolA QA Hxabded el
FHEL 0392 7|E Hunc s 9okt
Wl EA7E EAISHA ghol At wlsvt

o]

oleld HE2 A AlellA T d HFdAo]

AAEG GAl AR Ye ThedE AlARTh
s

WAL ol A4 FA BAE Wl 99l
| Aol A9l Qe 4sadla WEA 2% 5
A % ehlel 45 ol el MR WA M3 B
a9 ARe Aol 09%eh o Fheul A%H
o Wabd el Bedt FE:} HrwAcie] A4
s W57} dubt GAE o= uelol & Futb

Al 4 % 2009 —
Elxgte] Fast dAlE & 5 9k
g B odqollA utd H3 F5/44 vt
A T5e ZT&ste AEEel 44 Al 25%
¢ 28%% XA A4z e WAL el
ZHolA BAGT} HEo] 253 vuky = 4
Wl FE F gle T3 FALE A FE Flo)

71E Bael] oJshd wEgle] 957 AFA 10,000
oAl ¢ AFEE A3ste] & ArtEa Fule
234 A 158% ol A AAl A7 F Agkd ful
ElaBded e 35M22%) 8 ArtEn Ao Ag
=7b gdokdh 22). zEu o] el SEge] oF
60% (588670l A, Frtel=As] &2 F 75%
(124%) 7hekibo]l Alxl AR Wodkrhe AldHHol
gt FAAEGe] 7 9ol Framingham T3 E 3}
21,9219l Al WYE Bl =A% A FF AW
EFHEE, IRE, i) BF ©d Ak
Hoges HAsA okt (23). HT Morvan &
Q42 Frulel =)Aol ofs Zckdl F3A<d/7]E}
b3kt 3589 o ® 3kt obF Zih
Rl A Z 1449 AES nigez

A

o

= T

St =4S Alsisith. FRAA Tl & A o
o

olN
Y

As| . wlof] o3l T4 9l ArtEI o Bolw
(specificity)= 75.7% (2@ IZTHAD), 715% (F%
ZTAY), U E(sensitivity) = 27 94.1%, 912% =,
sk A ol F4 ol vl HBolkEe Fou Wits

Eoggm o4 A% Fol HHAE HolrE Uu
| %

P

MAEE uelgrh o ATOIAE 4TS B4
Al AA g mE FRAde] AR A A%
EFEE REegow, Au A4 A fEg

z2Ael AP IAE AUAR, 7€ Eae2-
24)0ll wlsll 7Hg e =ARAL E2 o3k SHEE
(993%)ye HPom AA A 74 W 1R
FES M AR ZEAA @ Futels AR
FHE B 5SS AT SAlC dAA B
2 Futels ARk fejAgiel aEeor & ¥ 7}
A Fad AEE A vk &5 A Ay

— 288 —



+34A 9 Fulels Azbel] tigk B iR
=34 A F=x3tE A =AU e A=
REapl=
- | =

AHA HAAZF2AS E3 77l AdA" TF
AA 9 Frlela Al §HES FHED 32%
QA EF3 §HE 52%), FrtElABA—A 11%
(ABEFI FHE 1.6%), AFHEA 03%, 554
B4 0.1%, HAIEH 0.04%, 27+ 222 1.1%,
23S 08%%ch A F FHES 4752
WA F 28"t thgeZ =gkl AHAY o
A% PAGY FHES 7E dHA Ul H 9
= EanEch YA vebdch 339 9 Fule
2RAd FHES 1y, d &5, g2 ¥y,
oA, AGH oz A o 4 Aol =9k,
HAd FAES nggtolvt duy 22 7|el vHA
Asle] ZHIEE YulelRe} =9k} o]#3 HES
& oA A HAAG Tl FasiAl aEls
ofok & Ao}t &F 71 W] tEAf] o8k AE
SHZEA TAG B Qo dAE F5E A =
g ZFAA 9 Folela A3k o =247 2
2% Ao g A7shrt

28

1) Centers for Disease Control and Prevention (CDC).
Prevalence of disabilities and associated health
conditions among adults-United States, 1999. MMWR
Morb Mortal Ekly Rep 2001;50:120-5.

2) Hootman JM, Helmick CG. Projections of US pre-
valence of arthritis and associated activity limitations.
Arthritis Rheum 2006;54:226-9.

3) Korean Statistical Information Service (KOSIS). Re-
ports from house and population survey 2005.

4) Korean Statistical Information Service (KOSIS). 2005~
2030 Projection of future population. 2007;18.

5) Helmick CG, Felson DT, Lawrence RC, Gabriel S,
Hirsch R, Kwoh CK, et al. Estimates of the pre-
valence of arthritis and other rheumatic conditions in
the United States. Part I Arthritis Rheum 2008;58:
26-35.

6) Cunningham LS, Kelsey JL. Epidemiology of muscu-

— 289 —

7

~

8

=

9)

10

=

11)

12)

13)

14)

15)

16)

17)

18)

2] : The Prevalence and Clinical Features of Musculoskeletal Diseases in Incheon —

loskeletal impairments and associated disability. Am
J public Health 1984;74:574-9.

Dillon CF, Rasch EK, Gu Q, Hirsch R. Prevalence
of knee osteoarthritis in the United States: arthritis
data from the Third National Health and Nutrition
Examination Survey 1991-94. J Rheumatol 2006;33:
2271-9.

Kopec JA, Rahman MM, Berthelot JM, Le Petit C,
Aghajanian J, Sayre EC, et al. Descriptive epidemio-
logy of osteoarthritis in British Columbia, Canada. J
Rheumatol 2007;34:386-93.

Sudo A, Miyamoto N, Horikawa K, Urawa M,
Yamakawa T, Yamada T, et al. Prevalence and risk
factors for knee osteoarthritis in elderly Japanese men
and women. J Orthop Sci 2008;13:413-8.

Zeng QY, Chen R, Darmawan J, Xiao ZY, Chen CB,
Wigley R, et al. Rheumatic diseases in China.
Arthritis Res Ther 2008;10:R17.

Shichikawa K, Inoue K, Hirota S, Maeda A, Ota H,
Kimura M, et al. Changes in the incidence and pre-
valence of rheumatoid arthritis in Kamitonda, Waka-
yama, Japan, 1965-1996. Ann Rheum Dis 1999;58:
751-6.

Korea National Health and Nutrition Examination
Surveys III 2005-Morbidity. 2006:65-72.

Hur NW, Choi CB, Uhm WS, Bae SC. The Pre-
valence and Trend of Arthritis in Korea: Results from
Korea National Health and Nutrition Examination
Surveys. J Korean Rheum Assoc 2008;15:11-26.
Park NG, Kim WK, Shin DH, Choi YM, Lee YJ,
Lee EB, et al. Prevalence of Osteoarthritis and Rheu-
matoid Arthritis in Two Communities in Korea. J
Korean Rheum Assoc 2003;10:147-51.

Anderson JJ, Felson DT. Factors associated with
osteoarthritis of the knee in the first National Health
and Nutrition Examination Survey (NHANES I).
Evidence for an association with overweight, race,
and physical demands of work. Am J Epidemiol
1988;128:179-89.

Pedersen MS, Jacobsen E, Klarlund M, Frisch M.
Socioeconomic status and risk of rheumatoid arthritis:
a Danish case-control study. J Rheumatol 2006;33:
1069-74.

Costenbader KH, Chang SC, Laden F, Puett R,
Karlson EW. Geographic variation in rheumatoid
arthritis incidence among women in the United States.
Arch Intern Med 2008;168:1664-70.

Wallace KL, Riedel AA, Joseph-Ridge N, Wortmann
R. Increasing prevalence of gout and hyperuricemia



19

~

20

Nt

21)

— 3t Fube] 233 A Al 16 A

over 10 years among older adults in a managed care
population. J Rheumatol 2004;31:1582-7.

Milkuls TR, Farrar JT, Bilker WB, Fernandes S,
Schumacher HR Jr, Saag KG. Gout epidemiology:
results from the UK General Practice Research
Database, 1990-1999. Ann Rheum Dis 2005;64:
267-72.

Helmick CG, Felson DT, Lawrence RC, Gabriel S,
Hirsch R, Kwoh CK,
prevalence of arthritis and other rheumatic conditions
in the United States. Part I. Arthritis Rheum 2008;
58:15-25.

Akkoc N. Are spondyloarthropathies as common as
rheumatoid arthritis worldwide? A review. Curr Rheu-
matol Rep 2008;10:371-8.

et al. Estimates of the

22)

23

=

24)

A 4 3 2009 —

Kvien TK, Glennas A, Knudsrad OG, Smedstad LM.
The validity of self-reported diagnosis of rheumatoid
arthritis: results from a population survey followed by
clinical examinations. J Rheumatol 1996;23:1866-71.
LaValley M, McAlindon TE, Evans S, Chaisson CE,
Felson DT. Problems in the development and vali-
dation of questionnaire-based screening instruments
for ascertaining cases with symptomatic knee osteoar-
thritis: the Framingham study. Arthritis Rheum 2001;
44:1105-13.

Morvan J, Roux CH, Fautrel B, Rat AC, Euller-
Ziegler L, Loeuille D, et al. A case-control study to
assess sensitivity and specificity of a questionnaire for
the detection of hip and knee osteoarthritis. Arthritis
Rheum 2009;61:92-9.

— 290 —



