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An Application of Statistical Methods to
Medical Science
Part III On the Analysis of Correlation and

Regression

Kazuo ENDOH

Department of Hygiene and Preventive Medicine,
Niigata University School of Medicine
(Director: Prof. Masaharu Y AMAMOTO)

The author has already reported how to deal with chi-square test for a difference of
ratios and how to apply Student’'s or Welch's t-test for a difference of means elsewhere
D2) Present report is chiefly stressed on statistical methods for the analysis of correlation

and regression.

Since these methods provide important clues to not only epidemiological

but also other medical studies, the author offers some examples and comments for application

of these methods.
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Spearman’ s rank correlation coefficient, multiple regression analysis
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No. 1 2 3 4 5 6 7 8 EEE | ERiefE A
X 1.7 3.0 1.1 4.0 2.1 4.6 3.8 10.0 3.79 2.786
y 3.9 2.8 2.0 4.1 2.1 2.6 1.6 8.0 3.39 2.063
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Do BEORTF z BFETHHELE . Lichi-TH

BEEAGRIZ, WEBFRIRD LN D D DOLBEEED—D

BEEOWEN) Tld5H, TodtElizn B,
2. BAREHRCZIEOEEY

FHES - EURSTETT 9 B4, BUSE (scatter diagram,
B, AEBERD T EEAHERARET 2, FOHL
CRABEEA DI, UTOLsREY2BT &
Lo,

[fl2] T 1 WRTLO5NTF—2hb-TbLT5. No.
8DF—&iL, x, vELRUOBERLTLELOLAZS.
U BN/ -EOZEHRTE (Grubbs—Smirnov ORSE) 9
O AEELAVEE, B2 wETLoi r=0.831 (p
<0.01) &, HEAHBENS2LB-CTHILTLE>.
FEHREIL L -T No. 8 DF—2idx, v&bLENT
5. n=7 &L LTHDTHERBAERTS L, r=
0.092 LEBHEIZEDLRELLA->TLES.

[F13]) wC» 2BEFEOEAME LI LT A, &
2 DL HERABL. TR~V ERER
D TRAEIEFRED LhoTkb, $L46TFLL%
RFRMENRIES LT WA b T\, &2AN, 0
A x Bl & 5 S BRRNE, B O3-1 ko B,
MBS CIEE, x&viidl  1OHERXLTWS
7, B 31 Tk, REix SRRy SIX cBHET
By, Lrdb—FLTuil. BHERSETL )&,
BORLE ) —ELTV2BEIE, o8BS HS
AEATES. LrLBETF— 2T, BEELBROE
LEEZLRBVOT, UTFOLH > ELDE L.

(1) BFHOEHERUBERELERTS. AFa—
FvMEE, 2BOVHEOEOHRTEY RERL T,
B32 0L BEBEYERT L.

® 2 BFRECLET—2%

s I Jif il v
AH

1 205 201 248 202

2 206 221 265 276

3 161 197 197 237

4 190 185 220 254

5 194 — 212 230

6 — — 281 —
SEHE | 191.2 | 201.0 |237.2 |239.8
ERERZE | 18.24 | 14.97 | 32.73 ] 27.59

W ~N%A x=1~4 & LTcEE,
r=0.649 (p<0.01) L¥HBELTLES.

2) EFREFPERETHIHBETE, BFRE x
EETPHME vkl LR LTV A, EREAYES
SItWBEIE, S THEBIRER B U CFRET 5.

3. REBF—Y&H—8ICLIBS

E¥5F— 213, BTcRLAEELRTEESNE
BhlcicgWmitse, FRENEELHESED LR
bbby, Bur—ficLichdic, itk
FHERED NI KB BENRS 5.

[B14] ¥8 1| FECEFRUEMGTORBR L ER L
kA, I DIOLEETH- T (FEF— 5).
Banilaw LTHHT5 &, -1 wrRLEd K
r=0.661 (p<0.01) s HFETHAH. Lo LBLr—#

CHBHRBD LR R-TLES. MLV A
biuvoT, RERF—- 4% BT hl LEHRTH
5.

ZOFNL, BRABHHERDO 1 2EELT, SERM
Wo1->TtHs. HEGH (Discriminant analysis) 4

3 RELF— 2% LBHE

No. HHl | BEMET | B ¥ | & G
1 5 50 34 84
2 5 46 38 84
3 5 44 35 79
4 5 42 32 74
5 % 40 28 68
6 % 36 38 74
7 5 36 24 60
8 5B 34 31 65
9 B 32 26 58

R 30 22 52

T " | 50 | 84

12 T 38 46 84
13 g 35 44 79
14 e 32 42 74
15 i 28 40 68
16 « 38 36 74
17 I 24 36 60
18 e 31 34 65
19 s 26 32 58
20 s 22 30 52

Barx—# L THBEREEYRD S &, r=0.100
EHBERRDILVY, Bhrerw LBETIE,
FhFEh, r=0.661 (p<0.05) +BBETH5.
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Rpbhico L, B 5 QX9 ERSHICE S 1,
n =50 OB, KRR L5 ENEFRITHS.

£DEROE DK INLHFT TRV, Lo L, DD
KbhcXQ&AVWL &, FEHOHAMLZELEEAS
AT, tHEEBTALERDD.

[£i5] n=5, r=0.880 ®, |r| 20.75 O&k
HEEE L TROE V5 &,
o= 0P g 3200 >0 (U0 )=3.182
V1088

Lleh p<0.05 THETHL., —H, RO L3 &,
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Zo=1.375768y 2 —~1.946 < Z 92—05 ~1.96

THHPH, FEHEIZDOR{h->TLES.
5 FERIFICHDLEOLTF—%

IhETx, viRESCERSMERD SEELT,
¢V v OBEE (Pearson s product-moment method)
k- THBEGRE AR TEL. Thbh, HEEK
HRARC L - TEHS R A,

2= x)lyim )

L Lk, x, yoo bk b b—HNERS
ICREbi i, Fhldn O < CIERME NI
A, /8T ANy JBRERER W TR
Bisv. gk s LT, RE7 7 OIRGIERGR
# (Spearman’s rank correlation coefficient) ! @
RDFOFE BT 5.

[#l6] FHikod rHEBBC>VT, ¥4 DL50
B B LN, FHEROBR Y x, BlEEYy 15
b, BT v OR@I & AHBGRE ro=0.580 L HE
ZZFEHOREW (B 6-1). LhL, BEOBRNH

e B A AR S T £ @ -
2 (ki X)) E(yi - §)? kS TxEheThiE, r=0.738 (p<0.05 B 6-2)
R4 —KERKTHRETELV-BE ® 6 BEREBDHHT -2
No. | W#HK | M¥ME | In (AH) No | | HE | AW | BEE | RANE
1 ] % o %) | (em) | (Kg) | (%) | (mmHg)
) ) i 0.693 1 | 25 [170.0 | 60.0 | —4.76 | 120
5 5 % 1 099 2 | 28 | 172.0 | 63.0 | —2.78 | 126
4 . 7 L 286 3 | 30 | 160.0 | 56.0 | 3.70| 118
. . “ L 609 4 | 35 | 164.5 | 53.5 | —7.84| 124
. . 5 1 792 5 | 38 | 164.0 | 55.0 | —4.51| 126
; 1 i ) 639 6 | 40 | 161.5 | 51.5 | —6.96 | 122
g ’ 5 3 045 7 | 45 | 160.0 | 60.0 | 11.11| 128
0 28 18 5 33 8 | 48 | 168.0 | 63.0 | 2.94| 138
0 2 19 5 655 9 | 50 | 161.0 | 58.3 | 6.19| 130
W HBE x, MEMEL v &35 L, r=0.580 0 1A 6.0 12Es 19
(0=0.079) EHBE T\, AKOHES x 11} 58 1 198471 56.6 769 14z
& B A, r=0.738 (p<0.05) LHET 12 | 60 | 150.7 | 3.0 | 16.15 134
b5 13 | 65 | 158.5 | 71.8 | 36.37 | 136
. 14 | 68 | 159.6 | 59.0 | 9.99 | 144
15 | 70 | 152.0 | 59.0 | 26.07 | 140
No. R > D D Broca-FEAAK & 0, BMHE=(HK (com)—100]
i 1 1 0 0 x0.9 17,
z 2 Z "‘j i EE?&E:WMOO (%) TkDI.
4 4 6 -2 4
5 5 3 2 4 ® T OMMHEARAERC MBS
6 6 9 -3 9 BB | WHEBISK | F f# HEE
7 4 5 2 4 i 0.924 | 58.399 | p<0.001
8 8 10 —2 4 ¥ B 0.263 0.745 N.S.
9 9 7 2 4 th & ~0.150 0.229 N.S.
10 10 2 4 e 0.108 0.117 N.S.

ED?=38<Do.02s=58 Spearman DMHBIHRE r. i,
v 2
—SEDC 0710 &, REORMEL x &
EoleBEOHEM (p<0.05) LHALTHA.

re==1—

B E R FREHRH R?=0.874 (P<0.001)
Flg(gz—ol =7.343, 1«“}:(9'—%%)213.4%
EWRTIVEETHL LB THET 5.
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® 8 EWMELHPERD RN LIES

AR | FEAEBRK F HEE
GOl 0.924 63.806 p<0.001
& K 0.738 13.178 P<0.01
* =& —0.356 1.598 N.S.

B B R AS R?=0.884 (P<0.001)

3 70.01\ 5 £0.001y
fql(-2;~ =7.600, F? (m—5~—)——13.655
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-3 JEFE x, v BiE LBE
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AT YOIEMBEREGRE r 2RDTEHDL. F 5D L
5%, xi vi KOWTER Ry, Si & 2D D 2R
T, RARLKATS.
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63 wRT Lo, ~REBRCEDRVBE,
AE T VIEOHFDPERICBENRS . Fio x4 OJEM
PIVBE Ry, S % x, vi EARLTRDLET Y
YORBEGRE r 3, rn L2 FELWELLD.
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DRGTHEN, RUEH x PEEHLBHETR, B
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EZTHED. PHETEAY LEHAED 2B h
TWABMR, T 6 RLALL D BrocaHEEE AW
foey, EEAE=[HE(cm)—100]%X0.9 TRENS.
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BERGE A SRAEEE LB, & 7T IORT LS,
EWMPEGICABENED LR, BIEEERLEHTEL
TLES. —F, BEHELHAEE, BN LSS,
FRHEMAZ THRCOFEBENRDOR I LSS
(3% 8).
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