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Abstract:  Objective  To explore the correlation between diabetes mellitus and its related factors based on generalized additive
model and generalized linear model. ~Methods A stratified cluster sampling method was used to select permanent residents aged
18 years and above in 5 cities/ counties of Guangxi from 2010 to 2012, and 3,827 selected residents served as the research sub-
jects. A questionnaire survey was conducted, and the residents’ height, weight, blood pressure, waist circumference ( WC) and
fasting plasma glucose ( FPG) were measured.  Results The prevalence rate of diabetes mellitus was 9.4% , and no statistically
significant difference was found in the prevalence rate between males and females (10.3% vs. 8.8% , X>=2.629, P=0.105). Sin-
gle factor analysis showed that 7 factors, including age, urban and rural areas, ethnic origin, educational background, marital sta-
tus, drinking, and obesity phenotypes ( OBPH) , were associated with diabetes mellitus ( P<0.01). Multivariate logistic regression
analysis indicated that the risk of diabetes mellitus was higher in urban areas than in rural areas ( OR=0.633, 95% CI:0.499~
0.802, P=0.000) , higher in residents aged 60 years and above than in ones aged 35 years and below ( OR=14.037, 95%CI :
6.538-30.134, P=0.000) as well as higher in the residents with central obesity & overweight or central obesity & obesity than in
ones with normal-weight (OR=2.259, 95%CI;1.705-2.994, P=0.000; OR=2.068, 95%CI:1.368-3.125, P=0.001). Gener-
alized additive model and generalized linear model revealed that a type—J non—linear relationship was found between drinking and
diabetes mellitus (X*=7.712, P=0.019) , and residents with drinking <once per week or = 6 times per week were at an increased
risk of developing diabetes mellitus. A type—reversed—tilde linear relationship was found between obesity phenotypes and diabetes
mellitus (X*=13.547, P=0.008) , and residents with central obesity or low weight were at an increased risk of developing diabetes
mellitus. Conclusions  Generalized additive and generalized linear models can directly show the non-linear relationship be-
tween diabetes mellitus and alcohol consumption, obesity phenotypes.

Key words: diabetes mellitus; generalized additive model; generalized linear model; obesity

EE R PREA(1982-) 5 IR P oA, B BRI, BN FE 37 DA TAE,
BIS1EE . BIRM , E-mail ; tangzhzh@ 163. com,




ST EE SR 2018 4E 5 A 4525 % 45 53] Pract Prev Med, May 2018, Vol. 25, No.5

629

e MEFIE logistic [MIHAEHARE ) LR MR K%
) — D1, R R AR B Y O RN R PR
AT JE T SR AR (8 R 5k i > A8 5
PR i A 5 FR AR L PR N, AT LURI T SORE AR 2 47
REFRM2 AR SCAR AR DRI 5 AH DG R 2 1 e AR 2k
PECR R AR SR AL AT 23 M7, 6 B AR OGS 1t
ST ERVAH A PP 1 52 PR 3R S I 4

1 X&5H%

1.1 A& W EERE SR SRR A 2010
-2012 WA JTEE, T 20102012 4E46) DU g 7 1 AL ifE
W 22 IS i/ BoR A 2 BB 0
2 EEA T B 6 ANk X B SR, TRl LA
75 LR 18 B KL EEAE IR R 3 827 AR S
POE" 38

1.2 RAEHFEEARE

12,1 R SRAA PR IE B G
W, SHEAERRE LTI D ST I8 2, Xt
ARTR A X R HEAE B — g R 123 G
SEHEA T )R A

1.2.2 IkigkeA SRARCIEMRE B m il G 1T
B v FAE I i 3 57 AT I o i L

1.2.3  FEFRAEIN  SRAE A X 5 a3 IR KL, 1l 21 2
PSR TR e ki I R i 70 W AL AR i 721
SRR E

1.3 #iasof (1) AERE(CBMI) F1c 59 A8 k%
v ] N R RIS B 0 4 T A R HERE R AR
LI BMI=24 kg/m® M H ,BMI=28 kg/m” MAERE, LA
BN =85 om, I =80 cm iyl BUAE B

(2) BB R AR A 1999 4F WHO il B i s 196 22
(IDF) R 95 12 Wi b i, DL 25 I8 1 b5 (FBG) =17.0
mmol/ L, A IR L

1.4 FEEH (1) AR DLE A E g
A7, %I A B3 RO 560 3 A T 48— T A% I 5 I, 2%
At Ia A # i, (2) 8 B 0 T 5 1«
SRR RS T AELL, T sk E R A S R HE R AT
il TAE #e 0t B B e il TAERE &5, ot
JE A 4 RE A i

1.5 %itodr BdRgeit ot R SPSS 22. 0 X4k
A TR . THECRORLR X K5, 2 I bt
K logistic [E1A 44T, K 50K E a=0. 05 (XU o T~
SCAR AT RN | LSRRI R B SAS 9.3 #1748t
3T,

2 & R

2.1 —fHEL ARUSEEAE 3827 A, HH B L 611
N, 44.5% k2 216 A, /i 55.5% ., BYER R
PRI R (51.5+15.4) %, w2480 R (51.5+
15.3) %, 2R L5 IH#E L (1=0.195,P=0.845) ,
AU A JE BOBE PR 1 BB R 9. 4%, Horh B
10.3% , M 8. 8% , 22 S LG4 L (P>0.05) ;
IR MR PR 1) BB R 13. 4% AT 5. 7% , %%
FAGFE L (P<0.01) Wi B AL, 2 5+
AG#E X (P<0.01) AT M L EM L, 22 %40
Geiter L (P<0.01) s SAF I BOWE RIS B R 2 R A
Giil2EE L (P<0.01) ,60 % Je LU b N BE S0 R B i
W1 &2,

R 1 2010-2012 4F) PUAR[FAERE M5 FIIK £ BE BRI BRTH (n, %)

i ki V) it

(%) H(n=586) L(n=994) /NI (n=1580) B (n=1025) (n=1222) /MNF(n=2247) B(n=1611) L (n=2216) /MT(n=3827)
18~ 82(0.0) 126(1.6) 208(1.0) 188(2.1) 217(0.5) 405(1.2) 270(1.5) 343(0.9) 613(1.1)
35~ 61(8.2) 137(2.9) 198(4.5) 229(4.4) 273(4.0) 502(4.2) 290(5.2) 410(3.7) 700(4.3)
45~ 193(15.0) 363(10.2) 556(11.9) 338(7.4) 405(5.7) 743(6.5) 531(10.2) 768(7.8) 1299(8.8)
60~ 250(21.6) 368(22.0) 618(21.8) 270(14. 4) 327(10.7) 597(12.4) 520(17.9) 695(16.7)  1215(17.2)
&t 586(15.0) 994(12.5)  1580(13.4) 1025(7.6) 1222(5.7)  2247(6.6) 1611(10.3)  2216(8.8)  3827(9.4)
X2 i 25.203 57.515 80. 118 29.423 27.598 56.326 63.343 95. 641 157.910
PAH 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

BRI X2 =2.629, P=0. 105; 3T S LA LL X2 =2.051,P=0. 152 R B LAk X? =3.207,P=0.073; 3% £ 4 Lt X* =50. 799, P=0.000;
I T AR AT 5B A . X2 =22, 134, P=0. 000 ; 38 i AT Lo P AH e X2 =31. 232, P=0. 000,

2.2 BhmLSMARFER ZoN HRHEERGERD
7N B SRR SCAE AR EE IS WRAR 00 AR IR 2
U 5 (P<0.05 3% P<0.01) ; HAVRIE 3~5 R/ 8 B

g Al rhon BYIE B + O PR O R i
W2,



630 SLFIFBTEES: 2018 4E 5 A 5525 % 45 S0 Pract Prev Med, May 2018, Vol. 25, No.5

e VSRS EPS L IS Sy )

W H WHEANE BIR(%) X4 PE
59/
b 2912 10.3 11.581 0.003
% 776 6.7
HAl 139 5.8
W
w 3016 9.8 2.773 0. 096
= 811 7.9
i}
<1 W/ 2356 9.8 9. 624 0.022
1~2 &/ 803 7.6
3~5 W/ 205 6.3
JIRSESS 463 12. 1
SCALRREE
INFETLLLE 1632 11.3 18.203 0. 000
wh 1435 7.1
L 581 10.7
KERLE 179 6.7
AEHE7 (OBPH)
{iREN:ED 316 7.0 90. 045 0. 000
EH 1965 6.1
iy 282 7.4
PRI e+ TE B BMI 271 15.4
rF O TR HE e+ AR T 722 16. 6
r O TR T+ 271 13.3
FEEG WA (TT)
<5000 1124 8.9 4.617 0.329
5000~ 1113 8.3
10 000~ 1065 10.7
20 000~ 373 10.5
30 000~ 152 9.9
i EEVSUA
KU 203 1.0 35.830 0. 000
TENS 3239 9.2
SEE 385 15.8

2.3 MhomE &I S B E logistic 247 TE[AIET Y
AR Z R SCHREE AR SRR OO PR AL R
BT ARSI IS I ISR S0 R A % (P
<0.01) . HRIPARFEALSI P (P>0.05) , O AINEHE+
FEEE | P A+ AE R 200 45 1 PR TR L SR M PR
) f& BS 48 =5 ( OR = 2.259.2.068, 95% CI; 1.705 ~
2.994 1.368~3.125, P<0.01), W33,

£33 KRB EHEITZHE R logistic 5317

W% B SE WaldX*{§ PfA OR fif 95.0%CI
W% -0.458 0121 14307 0.000  0.633  0.499,0.802
(%) 94953 0.000
35~ 1304 0.45 9409  0.02  3.685  1.601,8.479
45~ 1909 0,395 23.405  0.000  6.749  3.114,14.427
60~ 2602 0390 45931 0.000  14.037  6.538,30.134
JERESAL(OBPH) 40.901  0.000
{HkE 0.15  0.246  0.39%  0.59 1168  0.720,1.892
B 0.064 0.2 0.065 0.79 1067  0.651,1.749
LI+ IEH BMI 0.689  0.197 12169  0.000 1992  1.352,2.933
L RIE R+ 0.815  0.144 32170 0.000 2259  1.705,2.99%
LRI+ LR 0.726  0.211 11878  0.001 2068  1.368,3.125
g -4.385  0.392 124962 0.000  0.012

2.4 BEIRIREAMIBIR R FEHER AL GG ;AR A AR A 2
A R R R R R S A A R, R A JIE
JHESE B S BRI AR L S 2R o T ORI AR B A
N, 3 4 45 0 DL ME S B0 AR R PRI AR 25 5 TG
St X (P>0.05) eI 2 RG22 2 L (P
<0.01) . 3R 5 G INEREHESHER I 1GR3 o3 4
R 6 BAVAES B A 10 85 22 70 B 1 FnE 2
AN R RE Bk AR 0o oy A g 25 S 3 G T2 S
(P<0.05 8% P<0.01) , ¥ 4~ % 6,
R4 BIRBHRI SR

S8 SRl b {8 PE
i ~3.026 0.113 26,732 0.000
i 0.077 0.051 1500 0.133
£ ) 0.296 0.035 8.424  0.000
&S5 BEBARS GRS HOEH R AT

L%y EWSH AmE TCEHA(GEY)  ERCREEMEE
e 0.010  1.895 0. 144 4
=S 0.010  3.814 0.063 6

2.5 MERIREMIEIRR FEHEE R GG ) LKA 5
AreER T R A BT A5 R R AR Y —
URI, R IE, R 2SR A ORI IR I A i
H X (P<0.05 5 0.01), PRI I — R I FUE,
TUURIUA AE AR, 2R B AR 55 s PR S AR L ) R
L, R <1 YR/ TR R =6 Y/ J] 186 T s b s 1140 JRUS:
ARIVRIE =6 U/ JE B XUBS BE R, AE k2L 1 — VR 351y
IEAH, = WRITOM G (E, 2 WA AT k28 100 55000 PRI A -5
R, A B AR B+ 155 BMI, oG AR+ R E
S T O JR -+ A e 35 S 25 1 T SEOHR 11y XU, L e 28
JIE PR -+ M P b o 760 R e+ 8 RO DR 3 110 XU 2 o
A, AE A B RN PR 114 ARG A — s R 3 o, L3 7,



ST EE SR 2018 4E 5 A 4525 % 45 53] Pract Prev Med, May 2018, Vol. 25, No.5 631

Smoothing Component for Diabetes
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