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e K=NA/NBk=nA/nB is the matching ratio

o Do is the standard Normal distribution function

o ®-1d-1is the standard Normal quantile function
e (ais Type |l error.

o PBis Type Il errorc meaning 1—p1-B is power.
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BMI kg/m? Weight

<18.5 Underweight
18.5-24.9 Normal weight
25.0-29.9 Overweight
30.0-34.9 Obese Class 1
35.0-39.9 Class 2
>40.0 Class 3
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1Al Camg 3.2.1
72508316 ) lseiss Lianye 88 (0l of A1 b il olally cpuliaall) VA degane 3 Ll
Lae 176 (Lplls slaal) sl degena 3 Luad IS5 %82 liyly %18 sa oS IS ¢l
LS 2f1 o awla fAlls daw el cellal e g5l Bilae gisi AT 1435 (83 33 L lseiss

i) Lalaadly Jsaall b peansa

oiall ca Ll ¢ 55 4 Jsan

Knee Osteoarthritis Number %
Male 33 18.7%
Control Female 143 81.3%
Total 176 100%
Male 16 18.2%
Case Female 72 81.8%
Total 88 100%
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Sex

M male

m female

81.80% 81.30%

18.70%

18.20%

case control
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‘)A’J‘
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: ) Jsaally Al bl jadlig

) pill g @Y e gane die b jaiuall G il 5§ Jsas

Control group Case group
Parameter Without KOA (n=176) With KOA (n=88)
Mean % Std. deviation Mean % Std. deviation
Waist °i:§r":]’;‘fe’e“°e 92.37 £12.57 108.83 +13.08
Fasting glucose (mg/dl) 83.62 +20.81 99.41 +42.46
TG (mg/dl) 125.52 +60.87 107.72 £29.42
HDL (mg/dl) 53.06 +14.10 53.49 +6.50
Height (cm) 160.72 +8.19 167.25 +8.48
Weight (kg) 75.58 £17.33 68.72 £7.29
BMI (kg/m2) 29.33 +6.10 2452 +1.12

rdalilasl) dyal)

paalally A i gana (g Byaiendl) Syl & gyl Luaal 3.2.2
esana o padll lama laugia b Lilias) dege Slig s 39a9 (23 ANOVA  Jlaal) JLid¥) ehals
A agadlly aliall (Sl a8 havgia Lo 3y 1385 <0.0001 > P allal) dad cul€ s salally Al
O dtlias] daaal @) lgmaan aill 038 Cllacigior il o o 3 canall AES jaiag Johally sl
) ded i€ Y coicganall Gu HDL 1 dasgia (o Bl dfiliaa] duaal 035 ol a8 (i ganal

anll gia e Laad gadaty 130 cAilan) AV Al saciadll %5 e ST dad 25 P=.788
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ANOVA
Sum of Mean :
Squares df Square i >
Retween 1020371 | 1 | 1020.371 | 7.623 | 0.076
roups
Age c\lethm 35071.534 | 262| 133.861
roups
Total 36091.905 | 263
BGetWGe” 15884.121 | 1 | 15884.121 | 97.751 | <0.0001
_ roups
Waist Within
e e Croups 42573693 |262 | 162.495
Total 58457.814 | 263
Retween 14616.068 | 1 | 14616.068 | 16.461 | <0.0001
roups
Fasting glucose Within 232634.523 | 262 | 887.918
Groups
Total 247250591 | 263
Retween 18561.137 | 1 | 18561.137 | 6.728 | 0.010
roups
TG ontnin 720089.578 | 261 | 2758.964
roups
Total 738650.715 | 262
Bgtween 10.653 1 10.653 | 0.073 | 0.788
roups
HDL oonin 38488.301 | 262 | 146.902
roups
Total 38498.955 | 263
Bgtwee” 2059.245 | 1 | 2059.245 |29.703 | <0.0001
roups
Height oonin 13380.089 | 193 |  69.327
roups
Total 15439.333 | 194
Rotween 2274.239 | 1 | 2274239 |[12.038| 0.001
roups
Weight oonin 36461709 | 193 | 188.921
roups
Total 38735.948 | 194
B(‘J?twee” 1353.434 1 | 1353.434 |53.649 | <0.0001
roups
BMI ovnin 6584.439 | 261| 25228
roups
Total 7937.873 | 262
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ALY Ao Plially L) 3 a1 ela) o 2D Al 3.2.3
@ gins Yl degana B Ll (37 (iape 230 %21 lsill degana b LaDliY) daliall s iy
Aall dad i€ poye G Slanyl LAY Guking (%28.4 Luwiy LDl e Diall oy Lianye 25
Eoad Jaa b Lilias) age 38 a5 Ailan) AN 5adiedd) %5 (30 sral dad 25 P=.035

AV cllaladdly Jghaall 8 seiase 1305 (DB Ll Les A5 & oS o

) pall g Y Je gane (o JS die 4p3EY) Al g 555 T Jsan

Metabolic.syndrome * Osteoarthritis.state
Metabolic syndrome Total
Not Exist Exist
Count 139 37 176
Control
% within Knee Osteoarthritis 79.0% 21.0% | 100.0%
Count 63 25 88
Case
% within Knee Osteoarthritis 71.6% 28.4% | 100.0%
DY) Lo 3D e RS I oS ool 48 8 Jsaa
Chi-Square Tests
Value | df Asymptotic Exact Sig. Exact Sig.
Significance (2-sided) (2-sided) (1-sided)
Pearson Chi- | 1.7812 | 1 0.035
quare
Continuity 1394 | 1 0.238
Correction® ' '
Likelihood Ratio 1.745 | 1 0.186
Fisher's Exact Test 0.218 0.029
Linear-by-Linear
Association 1.774 11 0.183
N of Valid Cases 264
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Metabolic syndrome

M not exist

M exist

71.60%

l l B
case control
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Metabolic.syndrome * Osteoarthritis.state * Sex Crosstabulation

metabolic.syndrome
Total
Not Exist Exist
Count 27 6 33
Control
% within Knee Osteoarthritis 81.8% 18.2% 100.0%
Male
Count 15 1 16
Case
% within Knee Osteoarthritis 93.8% 6.3% 100.0%
Count 112 31 143
Control
% within Knee Osteoarthritis 78.3% 21.7% 100.0%
Female
Count 48 24 72
Case
% within Knee Osteoarthritis 66.7% 33.3% 100.0%
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GV 5 sSA (pe JS i ApSEEY) e DAl ge Sl S el 3B 10 s

Chi-Square Tests

sex

Value

df

Asymptotic
Significance
(2-sided)

Exact
Sig. (2-
sided)

Exact
Sig. (1-
sided)

Male

Pearson Chi-
Square

1.2532

0.263

Continuity
Correction®

0.468

0.494

Likelihood
Ratio

1.417

0.234

Fisher's
Exact Test

0.402

0.256

Linear-by-
Linear
Association

1.227

0.268

N of Valid
Cases

49

Female

Pearson Chi-
Square

3.4172

0.035

Continuity
Correction®

2.832

0.092

Likelihood
Ratio

3.331

0.068

Fisher's
Exact Test

0.041

0.027

Linear-by-
Linear
Association

3.401

0.065

N of Valid
Cases

215
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Mets in Males

M not exist
M exist
93.80%
87.50%
18.20%
case control
D sSA e A MELLY Ao S pe A8 3 il clal) Aidle 4 Lalad
Mets in Females
M not exist
M exist

81.80%

66.70%

33.30%

case control

21.70%
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g sdal) Blally L & oS elall o 4D dul 3.2.5
%90 s call degane & Lisdall Do) duws cialy Dpall Lihally el ol Lol by sy
it CilS pipe (IS Alas) HLasY) Guliig «%73.3 salsdll degana 8 Ligdal) D) daws cialy s S
Jaee 8 Lilian) age 38 2ass o5 oy cAilean ) ANA 5adindd) %5 (o sreal e 25 ¢« P=.002 4
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abdominal.obesity * Osteoarthritis.state * Sex Crosstabulation

Abdominal obesity
Total
not exist exist
Count 47 129 176
Control
% within Knee Osteoarthritis 26.7% 73.3% | 100.0%
Count 9 79 88
Case
% within Knee Osteoarthritis 10.2% 89.8% | 100.0%
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g plall Al e Sl ) oI A 12 Jgaa

Chi-Square Tests

Value | df Asymptotic Significance | Exact Sig. (2- | Exact Sig. (1-
(2-sided) sided) sided)
Pearson Chi-Square | 9.5312 | 1 0.002
Continuity 8.570 | 1 0.003
Correction
Likelihood Ratio 10.493 | 1 0.001
Fisher's Exact Test 0.002 0.001
Linear-by-Linear | g yg4 | 4 0.002
Association
N of Valid Cases 264

Abdominal obesity

M not exist

M exist

89.80%

73.30%

26.70%

10.20% .
—

case control

g patal) A5l e RS 3 oSl o1l e 6 Jalad
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D o gal) U ly RS (b one) el AL Ay 3.2.6
AN sl £ L8 agedd Cpdl mpall Bans canly BN o gal) £ iy one) ol dals)) by bty
c20)9al) de gana die S daill o JaaDlig (%273 salgdll degana B g YA dogana 4 %12.5 Joa
AV sacieall %5 (e sreal dad 25P=.007 A Ak CulS ape SIS Slany) LAY Gulig
L 1305 canlilly Allall e gana o AN apndll ¢ il g355 A Lilian] age (3 2ag & (e &ilasy)

Labaally Galgaal) 4 iage 5o

TG * Osteoarthritis.state Crosstabulation
TG
Total
normal | high
Count 128 48 176
Control
% within Knee Osteoarthritis 72.7% | 27.3% | 100.0%
Count 77 11 88
Case
% within Knee Osteoarthritis 87.5% | 12.5% | 100.0%
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A o sal) gl ) e RS 8 il o) A8 14 Jsan

Chi-Square Tests
Value | df Asymptotic Exact Sig. (2- | Exact Sig. (1-
Significance (2-sided) sided) sided)
Pearson Chi-Square | 7.3782 | 1 0.007
gont'”‘."tyb 6.551 | 1 0.010
orrection
Likelihood Ratio 7.951 | 1 0.005
Fisher's Exact Test 0.007 0.004
Linear-by-Linear | 7 354 | 4 0.007
Association
N of Valid Cases 264
H normal
u high
87.50%
79.00%

27.30%

12.50%

case control

A o pal) il e Sl b il 1) 8D 7 Lalada
t HDL sl (gl Mo canll (piigpal) (alisily A o ol olall (p A8all sl 3.2.7
pead ) el Fasi Carly insad) 3l Mo anl) (gl (aliily oS5l ol sl iy s,
%37.5 wlsa e gana 35 %18.2 lgm Vsl de gana b Sijal) (sl Mo qanill (il (mlisd

dad a5 P=.007 & dad culS puje (5I€ SAlasV) L) Guding calpdl) vie el Ll Jaadlsg
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) il g YA e JS e HDL ) (aladsl ¢ 555 15 Jsas

HDL * Osteoarthritis.state Crosstabulation
HDL Total
normal | Low
Count 110 66 176
Control % within Knee Osteoarthritis 62.5% | 37.5% | 100.0%
Count 72 16 88
Case % within Knee Osteoarthritis 81.8% | 18.2% | 100.0%
HDLJ) Galias) 5 28 51 8 oasSll glall (p A3 16 J 52
Chi-Square Tests
value | df Asymptotic Significance | Exact Sig. (2- | Exact Sig. (1-
(2-sided) sided) sided)
Pearson Chi-Square | 10.225% | 1 0.001
Continuity 9.342 | 1 0.002
Correction
Likelihood Ratio 10.822 | 1 0.001
Fisher's Exact Test 0.002 0.001
Linear-by-Linear | 44 485 | 4 0.001
Association
N of Valid Cases 264
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HDL

W normal

H low

81.80%
72.70%

case control

HDLJ) (alasil 5 A5l 8 aiill glall oy Al § Jaladis
fabiall Sl g liyly AN b il o)Al G A8 Ay 3.2.8
K g i) CV A degana (0 %284 (53 IS ¢ abiall Sl iy il slall b)) cibily iy
P=001 Al il ilS auje (5I€ JSlas¥) SLaal) subig calsdl) degane (0 %12.5 Jilie alia
Sl g i) gaad Jane b Lilan] age (38 a5 & (sag Ailasy) AN AL sadiedll %5 (o yioal dad a9
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) pall g Y e gane die  bpall Sl el )l e 555 17 Jsas

fasting.glu.as.com.of.met * Osteoarthritis.state Crosstabulation

high fasting glucose >=100
mg/dI
Total
normal high
Count 154 22 176
Control
% within Knee Osteoarthritis 87.5% 12.5% 100.0%
Count 63 25 88
Case
% within Knee Osteoarthritis 71.6% 28.4% 100.0%
obmall Sl gl ) ae Sl uSall ool 383 18 Jsaa
Chi-Square Tests
Value | df Asymptotic Significance | Exact Sig. (2- | Exact Sig. (1-
(2-sided) sided) sided)
Pearson Chi-Square | 10.1472 | 1 0.001
CCO”t'”‘.“tyb 9.089 | 1 0.003
orrection
Likelihood Ratio 9.656 | 1 0.002
Fisher's Exact Test 0.002 0.002
Linear-by-Linear | 14 458 | 4 0.001
Association
N of Valid Cases 264
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Fasting glucose

87.50%

H normal
M high fasting glucose >=100 mg/d|

71.60%

28.40%

12.50%

case control
bl S gLl ae A8l Sl ¢1A) A83le 9 Lalads
byl aral) g Uy LS 8 a5 el A8Da) Al 3.2.9
A Jesane (b ol i lsa of Lang Slpydl) Jaral) oLl il elal) Loyl iy by
5 P=.638 Wl dad il pipe g€ Jlasy) SV Gulig ¢ Slydll baall g i) agadl w)silly
S elal) gt Jaen (8 Lilean] age 38 2as ¥ & (a5 cAilany) ANV Al 5adiedll %5 (e ST dad 2

(oY) Bhadlly doanll 8 age o Lo liag canlally Al e sane (o lydl) Baall gLy les
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) pill g YW e gene die Jb Al Sl gld )l g 58 19 Jsaa

Blood.pressure * Osteoarthritis.state Crosstabulation

Blood pressure
X Total
Normal Hypertension
Count 123 53 176
Control % within Knee o . \
Osteoarthritis 69.9% 30.1% 100.0%
Count 59 29 88
Case % within Knee o . ]
Osteoarthritis 67.0% 33.0% 100.0%

S, (A sl elally (Sl i) i gil) ¢ ) 4B 20 J s

Chi-Square Tests

Value | df | Asymptotic Significance Exact Sig. (2- Exact Sig. (1-

(2-sided) sided) sided)
Pearson Chi-Square | .2212 | 1 0.638
Continuity Correction® | 0.108 | 1 0.742
Likelihood Ratio 0.220 | 1 0.639

Fisher's Exact Test 0.673 0.369
Linear-by-Linear 0.220 | 1 0.639

Association
N of Valid Cases 264
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Blood pressure

B Normal

B Hypertension

71.60% 69.90%

33.00%

30.10%

case control

Sl il gl A8 ) 5 il o1l 48de 1() Jabade

rA LY LaDliall chadia a3eg LGN A oSl elall G AL Ay 3.2.10
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Lod aalally Allal) oy Lilias) aga (38 35n (i Univariate ANOVA lasy) laayl b cilig jal

Gl s G e of (55 LSD (sanall HLaa¥) ehabiy cAadlimna) oDl jalic axe LS 3l

ae D) of Lang LS P<.0001 das ADla¥) LoDl Cauped (aiad (51 ¢ oan) 923 e Jalse 3

A A il Gun colaalg LS & wSul) glall iage c Load age Jai 2aly Jalal (piiad] ayal

A5Y) Jylanlly llaad) L8 mange 5o L 12a .P=.001

) pall g Y e gane die DMLY A O G jadie 232 2] Jsaa

Number.of.Mets.components * Osteoarthritis.state Crosstabulation

Number of Mets components

Total
0 1 2 3 4 5

Count 36 48 54 23 9 5 175

Control 0/ \writhi
éw'th'”Kr.“?e 20.6% | 27.4% | 30.9% | 13.1% | 5.1% | 2.9% | 100.0%

steoarthritis

Count 5 35 23 22 2 1 88

Case 0/ \nrithi
% within Knee | 5 70, | 39 80, [ 26.1% | 25.0% | 2.3% | 1.1% | 100.0%

Osteoarthritis
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NUMBER OF METS COMPONENTS

EO N1l m2 m3 m4 m5

; =N
o
™

I I I .
i

CASE CONTROL

39.80%

26.10%
25%
27.40%
30.90%

20.60%

13.10%

5.70%

J 110%
B
B 200%

2 il g YAl Jie gena die ABELY) A B Gl jriia dae ] lalada
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Univariate Analysis of Variance

ALY a3l il e 20 e Sl ol o1l e 22 Jsaa

Tests of Between-Subjects Effects

Dependent Variable: Knee Osteoarthritis
Source Type Il Sum of df Mean F Sig.
Squares Square
Corrected Model 4.080° 5 0.816 3.850 0.002
Intercept 8.570 1 8.570 40.431 | <0.0001
Number of Mets 4.080 5 | 0816 | 3.850 | 0.002
components
Error 54.475 257 0.212
Total 88.000 263
Corrected Total 58.555 262
LSD sandl JLiaY) 23 Jsaa
Multiple Comparisons
Depe_nder_1t Knee Osteoarthritis
Variable:
LSD
95% Confidence
Mean Std Interval
(1) Number of Mets components Difference (I- E ‘ Sig.

J) rror Lower Upper
Bound Bound

1 -.30° 0.088 0.001 -0.47 -0.13

2 -18 0.089 0.048 -0.35 0.00

0 3 =37 0.099 | <0.0001 -0.56 -0.17

4 -0.06 0.156 0.702 -0.37 0.25

5 -0.04 0.201 0.824 -0.44 0.35

0 .30 0.088 0.001 0.13 0.47

2 0.12 0.073 0.093 -0.02 0.27

1 3 -0.07 0.085 0.431 -0.24 0.10

4 0.24 0.148 0.106 -0.05 0.53

5 0.26 0.195 0.191 -0.13 0.64
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0 18 0.089 | 0.048 0.00 0.35
1 -0.12 0.073 | 0.093 -0.27 0.02
2 3 -19° 0.086 | 0.029 -0.36 -0.02
4 0.12 0.148 | 0.432 -0.18 0.41
5 0.13 0.195 | 0.499 -0.25 0.52
0 37 0.099 | <0.0001 0.17 0.56
1 0.07 0.085 | 0.431 -0.10 0.24
3 2 19 0.086 | 0.029 0.02 0.36
4 31 0.155 | 0.048 0.00 0.61
5 0.32 0.200 | 0.109 -0.07 0.72
0 0.06 0.156 | 0.702 -0.25 0.37
1 -0.24 0.148 | 0.106 -0.53 0.05
4 2 -0.12 0.148 | 0.432 -0.41 0.18
3 =31 0.155 | 0.048 -0.61 0.00
5 0.02 0.234 | 0.948 -0.44 0.48
0 0.04 0.201 0.824 -0.35 0.44
1 -0.26 0.195 | 0.191 -0.64 0.13
5 2 -0.13 0.195 | 0.499 -0.52 0.25
3 -0.32 0.200 | 0.109 -0.72 0.07
4 -0.02 0.234 | 0.948 -0.48 0.44

sdalilail) dyal) r_u‘t'u (adla

slall 385 daaly salsdlly VWY Jicsane vie LilisSey Al dedlia) il () Jeaall (adly

(lisall 538 e TS b
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el 5 5 DY) a3l pn Sl b sl o1l E8Me 24 Jsan

Without KOA With KOA
5 g Control group Case group P-
arameter
(n=92) (n=88) value
Number (%) Number (%)
Male 33 (18.8%) 16 (18.2%) 911
Sex
Female 143 (81.3%) 72 (81.8%)
Normal 123 (69.9%) 59 (67.0%)
Blood Pressure .638
Hypertension 53 (30.1%) 29 (33.0%)
Abdominal No 47 (26.7%) 9 (10.2%) -
Obesity Yes 129 (73.3%) 79 (89.8%) |
normal 128 (72.7%) 77 (87.5%)
TG . 007
high 48 (27.3%) 11 (12.5%)
normal 110 (62.5%) 72 (81.8%)
HDL . 001
Low 66 (37.5%) 16 (18.2%)
normal 154 (87.5%) 63 (71.6%)
Fasting Glucose . 001
high 22 (12.5%) 25 (28.4%)
Metabolic Not Exist 139 (79.0%) 63 (71.6%)
Syndrome . 035
(23 Components) Exist 37 (21.0%) 25 (28.4%)
0 36 (20.6%) 5 (5.7%)
1 48 (27.4%) 35 (39.8%)
Number
Of Metabolic 2 54 (30.9%) 23 (26.1%) -
Syndrome 3 23 (13.1%) 22 (25.0%)
Components
4 9 (5.1%) 2 (2.3%)
5 5(2.9%) 1(1.1%)
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relall de gene b LgilisSay RDlEY) Ae D g5 3.2.11
O andsy A (b oS elally Cbadl die L yylens BDlEEY) Ao Pliall jlim) V) Joand) pasy
(i g g i) agal Gl Jlgny cdue da Ay pgadl %900 sng (Al daiDlia agaal %28.4

HDLJL aleas
CYlall e sana A Ll sSa p A DMELY) A Nl ¢ 555 25 Jsan
Knee Osteoarthritis
Total 54.72 +15
Age (Mean) Male 42.38
Female 57.46
Parameter Not Exist Exist
Number (%) Number (%)
Metabolic Syndrome 63 (71.6%) 25 (28.4%)

Abdominal Obesity 9 (10.2%) 79 (89.8%)
High TG 77 (87.5%) 11 (12.5%)
Low HDL 72 (82%)

16 (18%)

High Fasting Glucose

63 (71.6%)

25 (28.4%)

Hypertension

59 (67%)

29 (33%)
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Background: Osteoarthritis is the most common joint disorder and is considered a
significant cause of disability among the elderly. Metabolic syndrome is a collection of
disorders such as central obesity, insulin resistance, high blood pressure, and lipid
abnormalities. Many studies have shown that Metabolic syndrome and its components
may significantly contribute to the pathophysiology of Osteoarthritis.

Objective: Investigate the association between Metabolic syndrome with Knee
Osteoarthritis in a sample of patients in Syria.

Methods and Materials: A cross-sectional case-control study was conducted at Al-
Assad and Al-Mouwasat University Hospitals in Damascus, Syria, between June 2021
and June 2022. The case group included 88 patients with Knee Osteoarthritis. Body
measurements were measured. Metabolic syndrome was evaluated. The control group
consisted of healthy individuals.

Results: We found a significant association between Metabolic syndrome and Knee
Osteoarthritis, with a higher prevalence of metabolic syndrome in the case group
compared to the control group, with a statistically significant difference (28.4% vs. 21%,
P=.035). The prevalence of central obesity was higher in the case group compared to the
control group (90% vs. 73.3%, P=.002), as were elevated fasting blood glucose levels
(28.4% vs. 12.5%, P=.001). No significant difference in high blood pressure was observed
(33% vs. 30%, P=.638). The control group had a higher prevalence of elevated
triglycerides (27.3% vs. 12.5%, P=.007) and decreased high-density lipoprotein
cholesterol (37.5% vs. 18.2%, P=.001).

Conclusion: There is a significant association between Metabolic syndrome and Knee
Osteoarthritis.

Keywords: Metabolic syndrome, Knee Osteoarthritis, prevalence.
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