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The Association between Degenerative Arthritis and Obesity
Moon Sik Hahn, M.D., Tai Ryoon Han, M.D. and Sang Bin Oh, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University

It has been known that the obesity is one of the predisposing factors of the primary degenerative arthritis of knee.

And nowadays, it seems that the number of obese person increases gradually in Korea.

The authors studied 50 cases of the degenerative arthritis of knee clinically and statistically, compared with 50 cases of
the control group, in the Department of Orthopedic Surgery, Seoul National University Hoispital from Jan. to Aug. 1981.

The results were as follows:

1. Among the degenerative arthritis of knee, the ratio of male: female was 1:9, and the age group with the highest fre-

quency was the 5th. decade (48%).

2. Thirty-two cases (64%) was obese in the degenerative arthritis group, and 7 cases (14%) was obese in the control

group.

3. The incidence of obesity in the degenerative arthritis group was 13.5 times higher than that in the control group, and

it was highly significant statistically.
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Table 1. Diagnosis of Degenerative Arthritis, Knee

Clinical Criteria
Pain with activity
Effusion
Angular deformity
Decreased range of motion
Knee crepitus
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Joint tenderness

Radiologic Signs
Joint space narrowing
Osteophytes
Subchondral sclerosis
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Subchondral cystic areas

AA o] AT sl AF oA
= (osteophyte) ¥4, 1Fs3}
5&71FoR sgenst
, ol & B4 717 L Ahlback? 9] 7]Fo] ute} 3mm o]

Shol Ayt Wl &3b" A 9] 1/2 o] Fhe)wd FopaAl A
o2 Agke,

vjutZ2 di7l £F ATl 20% ol 01" A$
2 A Aol 2 Algloln, A=l 1978\ 4 9
ol wrgdl ‘qATY XFE AT AN AL AL AT A
of ubel 7 i3 =l Aol g IF AFAE /IFL
2 3t} (Table 2).

m o

1, oY 9 Y Bx

AAad B2 F oJ&7) 450, FA7} 5 R A2} £
AstAck, 4007}k 104, 50Th7} 244, 60tH7} 110, 70
7t 5ol SAch(Table 3). 2fo] H4-E g4 wgs

vo]l A Zloly 5ol vimA g-& 5097 FAE #
walA, HAE 2 Bxe sbd g viEs AR
Aoz ol

2, Yo 23
(1) 42 7|2t

%ol vebd AAE
ol gle} (Table 4).

(2) &% vl

2 £3AY FE5uks 348 o7} 100, FZulo]
13¢ll, %FAo] 2742 #H-Lo wle & zelr} YUt
(Table 5).

3) Ef #Ee B4

£ ol9] Ao ZAte] AU ol 21e 24, o
F 880 1742 73 wkow, o}Fo® 42 JFAH 5
dl o] o]t} (Table 6).

(4) AtE FEg

HAd FAF F 196l A ¥ 2 Fue] 9
°‘°u% a¥te] 170, Gzl 4 gt} (Table 7).

5) A X2

41@!1% ofe ez £ X5 E W Ho| glow, ¢
Z 3ok A, % 5 I A5} 3042 AhE ggked,
ATl A A& o E83 orf 216G, HHolA
zli“ o= 180flof £-2}51 Gt} (Table 8).

6) &t ZHA}

310410!1*1 BAW Aol Adxew, TF FHo) 10°
o] Akal o= 9o, FFo] 120° 0|5t & A|EE o7} 34
A, UL WA =AF ), FRARY HEL
33oflell A FAlolddeor, o] F 2907} WUFeol 4o
Aoz ok, d4d o YA £A44 i WY
o] el Z1-& 16o <l (Table 9).

(1) YA 2A

BA kAol FolAl Aol 36ol, T FA o] 394,
3t 78t 180 28 QAEE FEA W} 249
t} (Table 10).

1 5FellA 20 Aol 2 HE 4

3. vjgtEnte| A

B4 AT F 3207} wlutolflon, gL 7
o 7} B]“J'"]?i‘;l-('l“able 11). Table 12014 ®%o], 14
o] A A vigkelgln 1.9 matching g HRFL
wlebshA] eboteh, 5ol WA BAE wlwElA W
2o HEFE uubskA gsteh, olgh o] Azez
matching® 504-& 25 4708 2L o]&F 4 ),
Z, e WAGTH olnE A2 A, D B
Grat vakela gt iR 44, wlukslx| e AFH A
T gk 2T 4, zela vakela) ke BdgE



Table 2. Normal Adapted Body Weight of Korean Adults

Female Male
40-49 Age group 50-59 Age group 40-49 Age group 50-59 Age group
Body Standard Obesity Body Standard Obesity Body Standard Obesity Body Standard Obesity
ht. adapted wt. ht. adapted wt. ht. adapted wt. ht. adapted wt.
(cm) wt. (Kg,and (cm) wt. (Kg, and (cm) wt. (Kg,and (cm) wt. (Kg, and
(K9 over) (Kg) over) (Kg) over) (Kg) over)

145 46.54 56.75 145 45.72 55.33 150 92 624 150 46.2 60.0
146 47.16 57.37 146 46.40 56.01 151 49.9 63.1 151 471.0 60.8
147 47.78 57.99 147 47.09 56.69 152 50.6 63.8 152 478 61.6
148 48.40 58.61 148 47.77 57.37 153 51.4 64.6 153 48.6 62.4
149 49.02 59.23 149 48.45 58.05 154 52.1 65.3 154 494 63.2
150 49.65 59.85 150 49.14 58.73 155 529 66.1 155 50.2 64.0
151 50.27 60.47 151 49.82 58.41 156 53.6 66.8 156 51.0 64.8
152 50.89 61.09 152 50.50 60.09 157 544 67.6 157 51.8 65.6
153 51.51 61.71 153 51.18 60.77 158 55.1 68.3 158 52.6 66.4
154 52.13 62.33 154 51.87 61.45 159 55.8 69.0 159 53.4 67.2
155 52.76 62.95 155 52.55 62.13 160 56.6 69.8 160 54.2 68.0

156 53.38 53.57 156 53.23 62.81 161 573 70.5 161 55.0 68.8
157 45.00 64.19 157 53.92 63.49 162 58.0 71.2 162 55.8 69.6
158 54.62 64.81 158 54.60 64.17 163 58.8 72.0 163 56.6 70.4
159 55.24 65.43 159 55.28 64.85 164 59.5 727 164 57.4 1.2
160 55.87 66.05 161 56.65 66.21 165 60.3 73.5 165 58.2 72.0
161 56.49 66.67 162 57.33 66.89 166 61.0 74.2 166 59.0 728
162 s7.1i 67.29 163 58.01 67.57 167 61.8 75.0 167 59.8 73.6
163 57.73 67.91 164 58.70 68.25 168 62.5 75.7 168 60.6 744
164 58.35 68.53 164 58.70 68.25 169 63.2 76.4 169 61.4 75.2
165 58.98 69.15 165 59.38 68.93 170 64.0 772 170 62.2 76.0

166 59.60 69.77 166 60.06 69.61 171 64.7 779 171 63.0 76.8
167 60.22 70.39 165 60.75 70.29 172 65.5 78.7 172 63.8 77.6
168 60.84 7101 168 61.43 70.97 173 66.2 79.4 173 64.6 784
169 61.46 71.63 169 62.11 71.65 174 66.9 80.1 174 65.4 79.2
170 62.90 72.25 170 62.80 72.33 175 67.7 80.9 175 66.2 80.0
171 62.71 72.87 171 63.48 73.01 176 68.4 81.6 176 67.0 80.8
172 63.33 73.49 172 64.16 73.69 177 69.2 824 177 67.8 81.6
173 63.95 74.11 173 64.84 7437 178 69.9 83.1 178 68.6 82.4
174 64.57 74.73 174 65.33 75.05 179 70.6 83.8 179 69.4 83.2
175 65.20 75.35 175 66.21 75.73 180 714 848 180 70.2 84.0
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Table 3. Age and Sex distribution

Table 7. Associated diseases

D.A. Control
Age Male Female Total Male Female Total
40—49 1 9 10 1 9 10
50—59 2 22 24 2 18 20
60—69 2 11 2 13 15
7079 —_ 5 5 — 5 5
Total 5 45 50 5 45 50
Table 4. Duration of symptoms
Duration No.
< 6 mos. 10
6mos.—1yr. 7
lyr.—3yrs. 11
3yrs.—5yrs. 7
Syrs.—10yrs. 13
>'10 yrs. 2
Total 50
Average: 4.3 yrs.
Table 5. Prevalent Site in D.A., Knees
Site No.
Rt. only 10
Lt. only 13
Rt. 10
Bilateral Lt. 5
Same 12
Total 50
Table 8. Associated joint pain
Site ‘No.
Low back 17
Fingers 5
Ankle 3
Shoulder 3
Elbow 2
Wrist 2
Hip 1
Total 21

—25 —

Disease No.
Hypertension 15
Diabetes 2
Hypertension + Diabetes

Total 19

Table 8. Previous treatment

Treatment No.
Herb medicine
Acupuncture
Herb med. + Acup. 18
Drug store 21
Hospital 18

Total 41

Table 9. Physical findings

Effusion 31
Flexion contracture

Limitation of flexion

Crepitus 14
Tenderness 33

medial 29
generalized 4
Varus deformity 16
Table 10. Radiologic findings
Joint space narrowing 36
Osteophytes 39
Subchondral sclerosis 18
Subchondral cystic change 2
Table 11. Obesity
D.A. Control
Not obese 18 43
Obese 32 (64%) 7(14%)
Total 50 50
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Table 12. Table 13.

DA. Control DA.
No. Sex Age H Wt Obesity Sex Age HL Wt Obesity Obese  Not Obese o2
1F 52 148 65 + F 52 149 46 -
2F 45 1525 65 + F 43 154 50 - Control 0 > 2 7
3F 54 1495 59 + F 55 148 49 - Not Obese 27 16 43
4F 49 1435 63 + F 50 148 47 - Total 32 18 50
5M 63 166 62 - M .64 175571 -
6F 56 152 51 - F 56 153 55 - * relative risk = 27/2 = 13.5
7F 52 152 76 + F 53 153 68 + * Marginal X* (McNemar test)
8F 57 145 65 + F 59 150 54 - T = (27-2)*27+2 = 21.55 > X* 0 1(l) = 10.827
9F 44 149 56 - F 45 152 57 - 'oYp < 0.001)
10F 49 158 735 + F 48 159 48 - WEsl 2 o4 Fohn seledd, B a4 HAY B
11F 57 1445 52 + F 59 1507 48  + = N .
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28F 56 155 60 - F 60 1595 49 - o A&7 F&& a3y,
29M 56 160 805 + M 56 165 59 - R . ) .
o] u} , b 8 w . 17)
WF 37 1505 60 v F 60 1525 50 _ ] ] ?Stml Danielsson # Hernborg® = Miller %
. . ; < 534 £3AA vutF o) BA| dsle, E Sav-
1F 56 164 81 + 56 1465 45 - . , 90 A o3 2 =alol =z
32F 47 1615 79 + F 47 164 56 - ille$f Dickson™ & < 3 i J—{J_é(g# sk 3
34F 64 154 54 - F 64 153 59 - o FaA8 o, Goldns "¢ HF 208 ot £F 4
35F 61 159 66 + F 61 156 535 - Zwct 2u) o] A AES AW wiurE WY a2l 25
36 F 66 1615 53 - F 65 166 5l - Hg 2alsle], o) FolAlA YAH Ee WA HAL
37F 51 158 65 + F 51 157 645 +
* A M ed ool A =olF
38F 74 156 71 + F 73 142 52 + HH44 Bl woks A $ET & w4 @4
39F 50 148 59 + F 47 156 56 - o}, 23 o] F F 20%4l 59e] £RAYY AL
4F 57 154 70 + F 62 153 351 - dbol i A AF A APL A2 Ho}, vintF
4F 64 164 94 + F 61 160 54 - o Foll o4HHE HFe] Fon] ato] H A B o
42F 65 151 66 + F 66 153 51 - o & 344 dcdda FAsAct,
43F 66 153 73 + F 65 155 405 - ulatz o B P4 BAgol N FF A dolA
e 1 F ms 5 498 73] Yk Sokoloff $7¢ ¥lHE % 5y
6F 56 150 52 - F 56 152 5+ A BAAe) & A7) strain®] FHel Y2 AL
47F 60 155 65 + F 59 157 55 - - Fo] wlutEg 4ot B4 BAGL A
48 F 59 156 57 - F 58 154 52 - koo m g, wintEal E4A FAAL #/Ar) gz
OF 48 158 64 + F 47 158 62 - ZAg g ch, Wl Silberberg 522 7] ofE Ajghe
SOM 55 167 705 - M 54 167 68 -

2 AR, 2 straine] ik F ok A4 AFA AE

— 26 —



wlasle] wlubgt Fol A E| A A o] Heol ABrluz
viukFol B4 FAdA FA7) lckx FA34 A,

Hygd dAge F2 AF F3 BAE AYen,
Kellgren '? ol 9}3lw w|ulFal Al 53] <4
A1 F<=A A F(metatarsophalangeal) o] o] Hh3 gle},
vlabal Atghe] @& ool eqd e W HP ] A
£ ¥ ol Rk (adiposity) o] ol %3 ohEle A
gl7} dojx glouz ol FH FAo] 24 817 4
g Aelmd®, o] Wl WY of-Foll £FAH e WFo) F3}
7t AF el 2 el HYPA Wst Fa deldcl,
Glyn® & 4ojulu] #25 =3t shu]dl Zoji A
ok B A BAAo] HA A7, ol HE AMF ¥
3 9 uAlg 23 5 e g Reldn FAsgc
Goldin” & vlatZ =} H#4 A"de) JA} gz F
A, 2Eo] AR RF AFHc} 2 o)A A
F€ 1R vF A oA FEHe] WA 3
adtgon, gy #d TF5E Ao B £E
g2t AA =& 7AWl AEkA] ekgkel,

2, vletE #xiel A 29 A 4234 DIP of fing-
ers)'? B F3) WA (sternoclavicular joirt)?" & v #H = 3
3 BAdE HP4 Aol & A= Aoz R}
mechanical § 2 o|&jell thg 2<lo] #&& Aolete F
A= 9let,

wintZe 71EL, 24 A, 93 9 A =g 2F
AFER} 10% oA £+ 2 EF YA} (standard devia-
tion) o|AM o2 F wye] glov, EF AFRE20
% o)A+ o7 3 o] dubH o},

YA s8] WA AabelA 45 s9d ] A
5 H3 Ax 4o F9F AL WL HAEFH o
# FA=Uew], Leach T £33 F4ol UA
130% @Al AF F3 9 vAF F3) X-rayE ¥lm
Bho] 33% ol HA LA 0] 2mm o] 4 Aol st Uk
¥ 23wk,

V. g g

AzHE o] 43 Zo], Y4 MY ¥HYG A 50
& 2T o] AsY g3 2L AHE IR
o

1, 2 FAY 3 vle 192 o=7 $4
3 ed, 50007k 7 ge wlEE AA S

2. FAG FA F 327 (649%)°] ulute|ger, o
Z2FL 79(14%)°] Hlutel et

3. A A0t v gL 2] v &
Frcoh 13,54 Fod, o FAFHoz st UL
ot webA 2F AIFE fANe Aol HAA ¢HA

—27 —

9 o o sl F2F Roz 47=c),

REFERENCES
1) =017 : ekel Uelsh wh, A, Halg e, 1974
2) e gFQel TEAFAL AAALATH, o

AT, 7RE ¢ 127138 1978,

3) Mg, 8%, AAE, oA, olgd : g4I
BEAFZA, A g, A 14d A125:9
13, 1971.

4) Acheson, R.M. and Collart, A.B. : New Haven Survey of
Joint Diseases: XVII. Relationship between some
Systemic Charactenstics and Osteoarthrosis in a General
Papulation. Ann. Rheum. Dis., 34:379-387, 1975.

5) Ahlback, S. : Osteoarthrosis of the Knee, A Radiographic
Investigation. Acta. Radiol. Suppl., 277:7-72, 1968.

6) Bauer, G. C. H., Insall, J. and Kojhins, T. : Tibial
Osteotomy in Gonarthrosis. J. Bone and Joint Surg.,
51-A:1545-1563, Dec. 1969.

7) Braunstein, J.J. : Management of the Obese Patient.
Med. Clin. North Am., 55:391-401, Mar. 1971.

8) Danielsson, L. and Hernborg, J. : Clinical and Roen-
tgenologic Study of Knee Joints with Osteophytes. Clin.
Orthop., 69:302, 1970.

9) Glyn, J.H., Sutherland, I., Walker, G.F. and Young, A.C.:
Low Incidence of Osteoarthrosis in the Hip and after
Ant. Polio., A Late Review. Brit. Med. J., 2:739-745,
1966. :

10) Goldin, R.H., McAdam. L., Louie, J.S., Gold R. and
Bluestone, R. : Clinical and Radiological Survey of the
Incidence of Osteoarthrosis among Obese Patients. Ann.
Rheum. Dis., 35:349-353, 1976.

11) Hernborg, F. and Nilssen, B.E. : The Relationship be-
tween Osteophytes in the Knee Joint, Osteoarthnitis and
Aging. Acta. Orthop. Scand., 44:69-74, 1973.

12) Kelley, W.N., Harris, E.D. Jr., Ruddy, S. and Sledge,
C.B. : Textbook of Rheumatology. Philadelphia, W. B.
Saunders Co., 1981.

13) Kellgren, J.H. : Osteoarthnitis in Patients and Popula-
tion. Brit. Med. J., 2:1-6, 1961.

14) Keligren, J.H. and Lawrence, J.S. : Radiological Assess-
ment of Osteoarthritis. Ann. Rheum. Dis., 16:494-502,
1957.

15) Kellgren, J.H. and Lawrence, J.S. : Osteoarthrosis and
Disk Degeneration in an Urban Population. Ann.
Rheum. Dis., 17:388-397, 1958.



16) Kellgren, J.H., Lawrence, J.S. and Bier, F. : Genetic
Factors in Generalized Osteoarthritis. Ann. Rheumn. Dis.,
22:237-255, 1963.

17) Lawrence, J.S., Brenner, J.M. and Bier, F. : Osteoar-
throsis: Prevalence in the Population and Relationship
between symptoms and X-ray Changes. Ann. Rheum.
Dis., 25:124, 1966.

18) Leach, R.E., Baumgard, S. and Broom, J. : Obesity: lts
Relationship to Osteoarthritis of the Knee. Clin. Orthop.,
93:271-273, 1973.

19) Leach, R.E., Gregg, T. and Siber, F.J. : Weight-Bearing
Radiography in Osteoarthritis of the Knee. Radiology,
97:265-268, Nov. 1970.

20) Miller, R., Kettelkamp, D.B., Laubenthal, K.N,
Karagiorogos, A. and Smidt, G.L. : Quantitative Correla-
tions in Degenerative Arthritis of the Knee. J. Bone and
Joint Surg., 55-A:956-962, Jul. 1973.

— 28 —

21) Resnick, D. and Niwayama, G. : Diagnosis of Bone and
Joint Disorders. Philadelphia, W. B. Saunders. Co.,
1981.

22) Saville, P.D. and Dickson, J. : Age and Weight in
Osteoarthritis of the Hip. Anth. Rheum., 11:635, 1968.

23) Seltzer, C.C. : Anthropometry and Arthritis. Medicine,
22:163, 1943. '

24) Silberberg, M., Frank, E.L., Jarrett, S.R. and Silberberg,
R. : Aging and Osteoarthritis of the Human Ster-
noclavicular Joint. Am. J. Path., 35:851-863, 1959.

25) Silberberg, M., Jarrett, S.F. and Silberberg, R. : Obesity
and Degenerative Joint Disease: Experiments in
“Yellow” Mice. Arch. Path. 61:280-288, 1956.

26) Sokoloff, L., Mickelson, O., Silverstein, E., Jay, G.E., Jr.
and Yamamoto, R.S. : Experimental Obesity and
Osteoarthritis. Am. J. Physiol., 198:765-770, 1960.



