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[Introduction) To elucidate the principal of orthogonal factor analysis, using an example of factor
analysis of metabolic syndrome. The basic structures and the fundamental concepts of orthogonal factor
analysis were introduced and data involving 1877 women aged of 35-65 years,selected from a cross-sectional
study, which was conducted in 1998 — 2001 in Shanghai, were included in this study. Factor analysis was
carried out using principle components analysis with Varimax orthogonal rotation of the components of the
metabolic syndrome. The different components of the metabolic syndrome were not linked closely with the
other components and loaded on the six different factors, which mainly reflected by the variables of obesity,
blood pressure, plasma glucose, plasma insulin, triglycerides and HDL-cholesterol respectively. Six major
factors of the metabolic syndrome were uncorrelated with each other and explained 86% of the variance in
the original data. The factor score and total factor score for the individual could be obtained according to the
component score coefficient matrix. Although the components of the metabolic syndrome were related
statistically, the finding of six factors suggested that the components of the metaholic syndrome did not show
high degrees of intercorrelation. As a linear method of data reduction, the mode reduced a large set of
measured intercorrelation variables into a smaller set of uncorrelated factors, which explained the majority of
the variance in the original variables. Factor analysis was well suited for revealing underlying patterns or
structure among variables showing high degrees of intercorrelation.
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FRERNANLETHRREFRHEREHAE

B=(b,), xR RPGERE , FROV N T 8BATAE
Be, /& SPSS l Far i M E E S R, o,
(i=1,,p3j=1,, m)AE i TEBEH; T
BT L&A (B FHEE). BAF B=COV(X,
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ﬁsjziéVar(biij):iébi =40G=1,2,,m),
s, BB E ) MAXEFHN EEEWEE, B
AUREEEEMOAXEF, QLR X, HEE
B2 (communalities) , X By 4 I F 77 %, b2 = $203
(i=1,2,-,p),5 s WEHEXRRE, ERBTE
B X, MAXEFF,, -, F, MILERBEE,

3. FREMBAEN: AREHWHE T B
EEEMRE (RIS ;7)) MBER I CRER
05k B, EHAREF F, MEREENFRRESE
RHH, ERREZA LB FHLIREXRIER.
Bt T Xt ) i D R A B AT R AR e,
FITEM T 0 B 1 Bk, REMEFEWE
FHE, REMEAGT BT ERKIELRE, B
REERESFHIEZHEE T, 15 B 95— (BHE
FEAT ) BES (ML TETET 1HR0), X8
BRI 0 A7 B A R A 22 kK, AR N Y B T a0 AT R
Bt BA RS, BB EAEEY B XK

4 WFRm EEE T, FREMALRET
REFHTE, R AP RO, BWES
BAXETFERATEMNARUAS HHFHEL
BRI

F=BuX, + B Xy + -+ B, X, (j=1,,m) (3)

HETHESIMMAENEE | MARTHE
Ay AETHE T840 B % T A B3 B AR b
TR, SPSSWHRHELNAEI R ETH
SHER AR BB R AL A

A F 184 05 B 5E R S AT HE
Fo. it E S IMIANKWEFERT, IE
MAETHFUZE TS 2R ER Rits

AraEs=SFx(/8a)] @
143 47

MS & 2 BOHE PRI A 3h B AL 1 O i B R R A
—fERER GESILE BHERE MERE
FMALEE . BHATATARHE T FI A E MS: QLR &
Bl (WC) R tt (WHR) .BMI; @ ffiL & : SBP . DBP;
QK. 7= 7 Mm% (FPG) (& /52 hifi ¥ (PG2h) ; @
S EKTF . ZHEBESE(FINS) BR2hERE



PAERAT R E A& 2008 4E 3 A% 29 5% 3 W Chin ] Epidemiol, March 2008, Vol. 29, No. 3 + 299

(INS2h) ; ®1fLfg : HDL-C. TGo
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[UiHA] SPSS HFEHEAFLEFRETHERO
eigenvalues over 1 (45fE {8 > 1), @number of factors
(B XEBRALEFHEE), RPFRWERR
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%1 MSAMIMMXREER

ki wC WHR BMI SBP DBP FPG PG2h FINS INS2h TG HDL-C
wC - 0.83° 0.86° 0.35¢ 0.33° 0.27¢ 0.37¢ 0.29¢ 0.29¢ 0.25¢ 0.16°
WHR - 0.61¢ 0.33° 0.28¢ 0.26° 0.37° 0.26° 0.29¢ 0.26° 0.15¢
BMI - 0.35° 0.34¢ 0.27¢ 0.35° 0.33¢ 0.30° 0.24¢ 0.14¢
SBP - 0.80° 0.23° 0.29¢ 0.24° 0.24° 0.24¢ 0.06"
DBP - 0.23¢ 0.27° 0.24° 0.21¢ 0.25¢ 0.06°
FPG - 0.68° 0.25¢ 0.17% 0.37¢ 0.03
PG2h - 0.22¢ 0.32¢ 0.32¢ 0.09°
FINS - 0.40¢ (.24 0.07°
INS2h - 0.23° 0.06°
TG - 0.10°
HDL-C -

#:4P<0.001;"P<0.05
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#2 BAHLFFHRFEERENEFENTRE(%)
N I MBBRETEHA 5, = ib% WHEOREEHA s, = ﬁ(b: )2
HIEE FERME FEEFFAHRE BHOME FERRE FEREESRE SEHE FEAMKE FEREHAAEE
1 4.1 37.6 37.6 4.1 37.6 37.6 2.5 23.1 23.1
2 1.3 12.2 49.8 1.3 12.2 49.8 1.8 16.4 39.6
3 1.3 11.5 61.4 1.3 11.5 61.4 1.7 15.3 54.9
4 1.0 9.2 70.5 1.0 9.2 70.5 1.4 13.1 67.9
5 1.0 8.8 79.3 1.0 8.8 79.3 1.0 9.1 77.0
6 0.7 6.6 85.9 0.7 6.6 85.9 1.0 8.9 85.9
7 0.6 5.7 91.6 - - - - - -
8 0.4 3.5 95.1 - - - - - -
9 0.3 2.5 97.6 - - - - - -
10 0.2 1.8 99.4 - - - - - -
11 0.1 0.6 100.0 - - - - - -

P B S WEEE (1), TEEREG £0,) H 2 RBIHEE L $0,)

£EF. ATERAEE, AFRRAREO B E
SARB 6 N T, s R T EREIK85.9%

(£3),
®3 VHREFRFEER B(b,)

it B¥1 BF2 BF3 BF4 B¥5 BTF6
wC 0.81¢ -0.5t1° 0.0l -0.14 0.12 0.05
WHR 0.75° —0.44° 0.05 -0.13 0.10 0.07
BMI 0.78% —0.43* -0.01 -0.06 0.12 0.02
SBP 0.63*  0.31° -0.62° —0.09 -0.04 -0.07
DBP 0.61° 0.34° -0.64° —0.10 —0.06 —0.04
FPG 0.56° 0.46° 0.48° -0.27 0.04 -0.14
PG2h 0.65¢ 0.3¢° 0.42° -0.22 0.03 -0.31°
FINS 0.51° 0.10 0.06  0.64° 0.02 0.01
INS2h 0.51° 0.07 0.10 0.64¢ 0.06 ~0.17
TG 0.49°  0.32° 0.21 0.01 -0.22 0.73°
HDL-C -0.20  0.25 -0.07 =-0.01 0.93 0.18
FEFERE(%) 37.60  12.20 11.50 9.20 8.80 6.60

B A SEE TR R ERA AT RS R AR T
ERBERNEXEb;]>0.30
(S) WA TR B e ¥ - 7€ rotation T X G AE
¥ method & BEHE P& varimax (R K IERXTEFE) o
BERE G MR T RLR LR 4,

£4 FEBKEXRHFOEFRAESE B™ (b))

ECELD H¥1 HF2 BHF3 HF4 BFS HFo6
wC 0.95¢ 0.15 0.13 0.13 -0.06 0.06
WHR 0.85¢ 0.12 0.15 0.11 -0.06 0.10
BMI 0.85¢ 0.17 0.12 0.19 -0.04 0.05
SBP 0.20 0.91° 0.12 0.12 -0.01 0.06
DBP 0.16 0.92¢= 0.11 0.11 -0.01 0.09
FPG 0.12 0.09 0.88° 0.08 0.02 0.20
PG2h 0.23 0.13 0.87° 0.17 -0.05 0.03
FINS 0.16 0.12 0.07 0.79° —0.01 0.16
INSZh 8.16 0.09 6.15 0.82¢ -0.02 -0.01
TG 0.13 0.13 0.21 0.13 -0.05 0.94°
HDL-C ~0.10 -0.02 -0.02 -0.03  0.99¢—0.04
FEFEE(%) 23.10 16.40 15.30 13.10 9.10 8.90

B FHRTREREENAEF ENRBRGENEs; >
0.30

(6) 3B B F#8 4 AT FF scores T X IEHE, 1 £
save as variables KT B H WS SR E TR 2
YERFERFEREES), 7 8 B method H1E
MR, EFHITEREFH S HE, K BIE regression
(e )33 ) ; £ display factor score coefficient matrix
(BERETFRIMARERE ) REARRANSHET
BT RBUERE

2.8 %

(1)MS H4r R X RBILE 1, FRHDL-C
4b, &7 B A3 2 F A% (P <0.05) ,HDL-C55 FPG
TGt #Mk, SEMERHERMR(P<0.05).

()& RS E LA S EHTTRE.

U ERE S WA (A), 7 2 TRE (2S5,

£ BBFRE(S 2/ S0,) WE 2.

28 LA HIHE XA (1), BB E
EAKE NS BE—ERAH (T £E
XTI EERATFEFE-ERAMELE KT
STH p EMHWERR. B ERANHEE
H4 LEMBET BERKIT.6%, RERE. HTFR
HE B (m = 6)WERE AR 6 1A 6B T09 RALT

K 86%, BREMESAILETHEHLTHE
fr BRI R AR B R AN,

G)MBERFEETEE B(m=6) L% 3, #H
FHREFRREET o M A XEF ER3IWBE TR
FEEBR,FEIONTRERT 1 EREMHEMN
#XP{E>0.30, F 8N ERERN T2 LWRTER
HITE>0.30, F 4N EBEFRT 3 ERNBAEM
#IHE>0.30, MHEFHEMERE B AN T
4 5 B 3 SRS TS B
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MHFEBKREXREEHWE FRAERE B”
(m=6)1% 4, it 6 MAFKEFHLERE XR
B, H1AAERFMMHMT (MREELES 1
Mo EFHBRMAEEFES), B WC(0.95).
WHR(0.85) 1 BMI(0.85)% K4h, KA K EBRE
4 5t (E#<0.30, X F A LA WC, WHR 1
BMI X ABALXEF 1(HERAELETF 1 FER
BALREIEIRER). REBEAHXEF 2 LRAE
F 4 %1 B >0. 3089 & SBP(0.91) # DBP(0.92),7E
ArEEFILRABHEXE>0.30 2 FPG
(0.88) 1 PG2h(0.87) , TEAXHF 4 LB MENL
XHE >0. 3082 FINS(0.79) 1 INS2h(0.82),7E 4
HEF 5.6 FRTENAEIE>0.300 4 3 £
HDL-CAE# (0.99) #1 TG Z&#(0.94), I A EH ¥
2~6MR K EE R BN E. LB, S R .HDL-C
F TG,

CEFRIZFRERES, BSHEFET R
BERTTUEHMAEAXEFRERAZEENLREYA
Ao ANAHBAETF F, W8S EE:

F, = 0.45X, + 0.40X, +0.38X; - 0. 07X, —

0.09X;~ 0.09X,— 0.05X,— 0.08X,— 0.09X,+
0.06X,, —0.04X,,
x5 HFESABREERFR)

ik BEF¥1 BF2 BF3 BT4 BETS BTG
wC 0.45 -0.07 -0.07 -0.09 0.04 —-0.03
WHR 0.40 -0.08 -0.04 -0.09 0.03 0.02
BMI 0.38 -0.04 -0.07 —-0.01 0.04 -0.05
SBP -0.07 0.57 -0.04 -0.05 0.00 -0.07
DBP -0.09 0.58 -0.05 -0.05 -0.00 -0.03
FPG -0.09 -0.05 0.61 -0.09 0.03 0.01
PGZh  -0.05 -0.03 0.61 -0.02 -0.04 -022
FINS -0.08 ~-0.05 -0.11 0.64 0.02 0.06
INS2h -0.09 -0.06 -0.01 0.68 -~0.00 -0.16
TG -0.04 -0.06 -0.12 -0.06 0.03 1.07
HDL-C 0.06 0.00 -0.00 0.01 1.01 0.03

Fy,o, Fo WA RBBE, B, THAFS
MEZ AR 6 M AKEF RS (MEAFHEER
FREBIEER), aTRaGHEX 6 MEEF(1~6
YR B R OBRRE B I FE L I OB LB S E VHDL-CHI
TG) X5 X & H 17, BB S HE MS ¥
AT 5185 kMR AT IR
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AR 25 B F 1 K [ 42 BUbR HE R 40 B B F R B
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— HibWEEE AT BREARAFEPHXEH
ZRT,

b, EXEFAPERLRE — Rt 8 AR
MELZRMERI T TR, ZREERYARIONE
RHXMFEINER(AEF)RABEREEZH
IR, R X H AR RS
HEBEEITRNER(FEZEXTHREER),
MAERFHEROTRME, EHTFEREG F
BRI, Y m >, BESYE X WEERE
ARAAFEH /. ERFAEARTFRGE
MEE, EEERELREXMWEFER, FLURTF
BREMERSATHOER. ARZEEEALRETF
FHRERARBELCEROHXLRE, BHEH,
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