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[Abstract] Objective To explore the relationship between the reproductive factors (such as the number of pregnancy,
number of birth, abortion, lactation, menarche age, menopausal age and childbearing years) and female type 2 diabetes mellitus
(T2DM). Methods Based on the data of cohort study REACTION in Lanzhou, an epidemiological investigation was performed
among residents aged 40-75 years in Tianqingjiayuan, Zhangguang and Wuquanshan communities of Lanzhou City in May 2011.
Reproductive history and menstrual history were determined by questionnaire. A total of 7094 women were with complete
investigation data, including 2963 with normal baseline glucose tolerance who were followed up for 5 years for the occurrence
of outcome event T2DM; Logistic regression and Cox risk regression analysis were employed to explore the relation between
reproductive related factors and female T2DM. Results The risk of T2DM obviously increased in women with more gestational
number and parturient times, especially when the gestational number and parturient times were more than 3, the risk of T2DM

increased about 1.6 times, and the impact of parturient times was more significant on female T2DM (Pregnancy number 2, 3, =4,
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HR: 1.08, 1.26, 1.60; 95%CI 0.68-1.72, 1.07-1.99, 1.01-2.45; P=0.000. Parturient times 2, 3, =4, HR: 1.21, 1.60, 1.65; 95%CI 1.08-
1.69, 1.09-2.78, 1.11-2.43; P=0.000). Abortions did not affect the incidence of female T2DM, and there was no correlation between

the cumulative level of estrogen (menarche age, menopause age, childbearing years) and female T2DM. In addition, lactation was a

better protective factor for women from T2DM, and may reduced the risk of female T2DM by about 30% (HR=0.70, 95%CI 0.46-

0.96, P=0.001). Conclusions

Pregnancy and parturient times were the risk factors of T2DM in women. With the increase of

pregnancy and parturient times, the risk of T2DM increased significantly; Lactation is the protective factor of female T2DM.
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Tab.1 Baseline characteristics of female with different glucose metabolism

WiH NGTZ (n=3476) IGR# (n=2232) T2DMZH (n=1386) P

RS (%, xts) 55.11 + 8.01 58.83 + 8.18" 61.38 +8.00? 0.000
FPG(mmol/L, +s) 5.12%0.50 5.78 +0.60" 7.92 + 249 0.000
2 hPG(mmol/L, X+s) 6.04 = 1.06 8.73 + 1.24" 20.10 = 10.02® 0.000
HbA, (%, %+s) 5.76 +0.39 6.00 + 0.44" 7.18 + 1.590® 0.000
LR /min, Fts) 77.00 = 10.30 78.69 + 11.00"" 80.81 +11.53" 0.001
DBP(mmHg, %+s) 74.01 +9.98 76.02 +10.23" 76.64 + 10.220® 0.000
SBP(mmHg, X+s) 123.02 + 18.12 129.40 + 18.97% 135.50 +20.15M@ 0.002
BMI(kg/m?, &s) 23.44 £3.22 24.60 = 3.31" 24.88 = 3.56 0.000
WHR (%s) 0.85+0.07 0.86  0.06" 0.87 + 0.06? 0.000
TC(mmol/L, x+s) 4.56 £1.03 472 + 1.06" 478 + 1.16? 0.001
TG (mmol/L, %+s) 1.52+0.91 191121 214+ 1.420@ 0.003
LDL-C(mmol/L, %+s) 2.56 +0.78 2.64+0.78" 2.66 +0.820® 0.000
HDL-C(mmol/L, %+s) 1.31+0.31 125 +0.31Y 121 £0.19 0.000
AST(U/L, %+s) 22.05 + 9.80 23.52+12.33 23.63 + 12.85 0.051
ALT(U/L, %+s) 17.07 + 11.00 18.82 + 16.71 19.16 + 14.00 0.060
25(OH)D,(ng/ml, F+s) 39.94 = 16.02 38.56 + 18.93" 38.50 + 20.38" 0.001
[EWNIEARICO) 178(5.1) 133(5.9) 111(8.0) 0.100
EL A [ (%)] 3075(88.5) 1742(77.9) 1078(79.7) 0.310
KL T UL B #E KT-[151(%)] 469(13.5) 239(10.7)" 124(9.0) " 0.002
WH IR S S (151 (%) ] 407(11.7) 421(18.8)" 303(21.9) 0.000
o I 95 5 (451 (9%) ] 494(14.2) 540(24.2)" 512(37.0)V 0.000
T IR LEE (451 (%)) 247(7.1) 222(9.9)% 231(16.7)V® 0.000
Tk o5 o2 (491 (%) ] 45(1.3) 31(1.4) 19(1.4) 0.150
R FTRE(H1(%)] 567(16.3) 476(21.3) 332(24.0) 0.050
IR 5 (411 (%) ] 37(1.1) 20(0.9) 8(0.6) 0.975
A S [ (%) ] 610(17.5) 273(12.2) 140(10.1) 0.388
WHEAERS (X, x+5) 15.02 % 2.07 15.17 + 2.03 15.30 + 4.26 0.103
U AWK (B, k) 48.75 + 4.23 48.79 + 4.42 48.92 + 4.38 0.110
HEHAERR (A, xs) 31.26 +3.01 31.22+2.98 31.33 +3.05 0.106
TR (IR, 7ts) 2.72 +1.35 2.97 + 1.48" 325+ 1.540® 0.000
T (IR, wts) 1.20 + 1.09 1.18 + 1.15 1.13 +1.10 0.153
FER (IR, 7ts) 1.55 +0.93 1.83 + 1.09" 215+ 1.2000® 0.000
REFLIRFE[(%)] 2920(84.0) 1779(79.6)" 1082(78.3)V® 0.000

FPG. Z MG LK% ; 2hPG. fifaf/52 hififi; HbA,. HLIMLIA A ; SBP. W4k ; DBP. & 5K/&; BML {RESE4; WHR. [EE L
TC. MJHEEL; TG, =Wt Hil; LDL-C. X% 5 (I HFEE; HDL-C. &% IEm A HE R, AST. AWM ; ALT. & 795 2 ;
25(0H)D,. 25-¥ 48 £D,; SNGTA LHE, (1)P<0.05; HIGRALILE:, (2)P<0.05.

F2 AFAFRE T L HET2DMI R (%) (& F)
Tab.2 Prevalence of T2DM in women with different reproductive AR R % T2DM AR R P
factors (%) WA (%) 0.063

AT 2 T2DME % = <14 18.9(564/2988)

wlk 19.5(1386/7094) 15 19.9(218/1095)

o 16 18.7(244/1302)

U ) 0.000 =17 21.1(360/1709)
<1 14.9(298/2005) Y ZAEHR (%) 0.086

2 15.5(165/1067) <47 22.0(338/1537)

3 19.2(382/1986) 47~50 17.1(671/3927)

>4 26.6(541/2036) 50~52 20.7(153/740)

) 0.000 ;5/2 - 25.2(224/890)
<1 13.4(520/3884) BRI 0196

<31 21.9(359/1638)

2 22.5(402/1789) 31~34 17.1(367/2150)

3 30.9(272/879) 34~36 18.3(316/1726)

=4 35.4(192/542) >36 21.8(344/1580)
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(4 %)

E- 1 T2DM ik P
Wi 0.055

= 21.1(457/2166)

i 18.9(929/4928)
I 2L, 0.002

= 16.1(193/1202)

i 20.2(1193/5892)

P=0.003), 22K =4AF, T2DM MR XU 3 in 2
0.891%(OR=1.89, 95%CI 1.19~2.98, P=0.003); /™~
U2, T2DM A KUFS I 2930% (OR=1.37,
95%CI 1.09~1.95, P=0.000), F=¥K M3 Ak =4Ik
A, T2DM S XU 34 145 P | (OR=2.08 . 2.51,
95%CI 1.15~3.75. 1.68~3.77, P=0.000); MiFL Al [%
R T2D M 955 XU (OR=0.65, 95%CI 0.53~0.82,

P=0.048); W=, PR . AL ER . AT F
BRIE AL 00 Lo PE T2 DM R RS . (2) B2,
PEEAES . SRR L BRI S W
P BEHRIROLSS , REE 22Uk RN,
T2DM A B KU 3 I (223K . P=0.027; 7K
P=0.005). (3)BiAI3, PR . Sk, =R

St . BMI., WHR., SCAORREE . BEIRIE R . )
JRS R s BERRCIR B R, BB PRI
HAh, T2DMP R RSN (A2IK . P=0.034; 7
K P=0.008), i ML Al i T2DM ) H 5 XU PR 24
30%(OR=0.69, 95%CI0.56~0.99, P=0.041)(#3).

2.4  NGTRET 2 BHE IR SR % 9 28 BOXUBs: 4B
2.4.1 AFEHHNETFTNGTZHMT2DM R
R R B AT2DM BB LR RN
7.09%(208/2963) . P ZEWK . FEIRAHS N, T2DM

F3 L PET2DMENR KU 1 logistic [ U5 5347

Tab.3 Logistic regression analysis of the risk of T2DM in women

BE T =Rilb) [ EiUK]
OR 95%CI P OR 95%CI P OR 95%CI P
ZEW(R) 0.003 0.027 0.034
<1 1.00 1.00 1.00
2 1.02 0.63~1.64 1.02 0.62~1.68 1.01 1.01~1.58
3 1.32 1.08~2.12 1.30 1.08~2.18 125 1.07~2.02
=4 1.89 1.19~2.98 1.73 1.07~2.82 1.64 1.02~2.64
FER (IK) 0.000 0.005 0.008
<1 1.00 1.00 1.00
2 1.37 1.09~1.95 1.26 1.08~1.79 1.18 1.08~1.69
3 2.08 1.15~3.75 1.81 1.09~2.31 1.70 1.04~2.47
=>4 2.51 1.68~3.77 2.01 1.32~3.09 1.93 1.28~2.14
mizL 0.048 0.040 0.041
o 1.00 1.00 1.00
& 0.65 0.53~0.82 0.68 0.54~0.86 0.69 0.56~0.99
WITHAERS (%) 0.091 0.080 0.082
<14 1.00 1.00 1.00
15 1.01 0.78~1.31 0.98 0.66~1.40 0.99 0.70~1.41
16 1.07 0.83~1.41 1.04 0.80~1.39 1.03 0.83~1.42
=17 1.02 0.79~1.29 1.02 0.78~1.26 1.01 0.70~1.26
AR (%) 0.103 0.090 0.091
<47 1.05 0.77~1.65 1.03 0.70~1.55 0.99 0.65~1.55
47~50 0.93 0.67~1.28 0.93 0.65~1.23 0.92 0.65~1.30
50~52 0.98 0.76~1.39 0.98 0.70~1.30 0.96 0.69~1.41
>52 1.00 1.00 1.00
AEFER(AF) 0.086 0.090 0.085
<31 0.94 0.54~1.34 0.90 0.48~1.26 0.92 0.51~1.22
31-34 0.93 0.65~1.32 0.93 0.60~1.30 0.90 0.50~1.25
34~36 0.99 0.67~1.38 1.00 0.70~1.36 0.99 0.66~1.33
>36 1.00 1.00 1.00
e 0.130 0.100 0.100
b 1.10 0.94~1.29 1.08 0.90~1.30 1.02 0.86~1.15
1 1.00 1.00 1.00

B ARJIRARATIN R SO, JPRARRS . SCIRRIE . FISRIR S S . WA s L AR sl REMROIROL 5 BERY3. P ARt | i
Je o wlRAE . A ISR (BMI) . RS L (WHR) . SCIOFREE . EPRFAE S . WA . Pl | MERRCIR 0
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ML oM (P=0.047) o ANFPRIAERY | A24ER | A4
HAEMR KA LH = i Lt T2DM 2R G R 22 70
Biitop 5 L (P>0.05)(554).

2.4.2  HET2DM AWK 1Y Cox Bl IH 434 DABH
VI B & T2DM A RS &, R [A] A Sl AH G T R
AR, PR 2 R 2 A 22 R Cox EL Al XL
B AR, S5 BN, R (TIR A2 R &R ),
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Fa BV T2DM BFUE % (%)
Tab.4 Cumulative incidence rate of T2DM in women after

follow-up (%)

ERESES T2DM TR P
JEYEN 7.0(208/2963)
ZER(R) 0.004
<1 5.5(27/492)
5.6(53/948)

7.1(58/814)
9.9(70/709)

\-ﬁ
)

AR <K, PR N2, 3. =4RAT2DME 0.000
9 XU 23 S0 48 i 129 . 35% . 78% (HRAY 9 H1.12 1 Sff,jiif;if}?
1.35. 1.78, 95%CI43%40.70~1.78 . 1.08~2.14, 11.1(15/135)
1.14~2.78, P=0.023), S5/ <1kKHLE, Ik 4 13.1(36/276)
K2, 3. =4 T2DM A XU 3 5138 132% VISR (%) 0.063
79% . 97%(HRAFH1°01.32. 1.79. 1.97, 95%CI4} <14 6.5(85/1311)
H1.09~1.85, 1.03~3.13. 1.34~2.89, P=0.004); S o= (Ble0)
SR L L, R L PR T2DM % R A T s .
R 369%(HR=0.64, 95%CI 0.42~0.97, P=0.028). YA () 0.086
WREARRS | WML . SR IMLAE . BMI, WHR, 3C <47 6.5(68/1046)
TR . BHIRG KM s . WO s L P s L B IR 47~50 6.4(78/1223)
RG220, 72U 5 TaDM % 5 R A3 9% 7718 W 50-52 8.6(30/349)
BN, 5K < KA, K= 4K R 03(32/345) -
FET2DM % 55 XU 1 1609 (%K HR=1.60, 95%CI — 711(56/755) '
1.01~2.45, P=0.000), S5k <1kILE, 47K 31-34 6.2(62/994)
= 3R Lo T2 DM & 8 KU B8 6 0% LA | (77 Ik 34~36 7.2(42/580)
HR=1.65, 95%CI 1.11~2.43, P=0.000); MHFLI}K >36 7.9(48/604)
JELPET2DMEE 4 £, WiSL A &P T2DM “’ﬁf: 0.055
5955 KUK P& AIE30% (HR=0.70, 95%CI 0.46~0.96, 2 7;;22222)
P=0.001); MIPIHIEN . ALFH . AFER. L ey
B/ W5 T2 DMAY & KU TG B I AH 6 2 5.0(26/524)
(#23), & 7.4(182/2439)
s HET2DMAE R 1) CoxHl I 50T
Tab.5 Cox regression analysis of T2DM morbidity risk in women
o HEL L T FT3
e HR 95%CI P HR 95%CI P HR 95%CI P
R (IR) 0.023 0.001 0.000
=<1 1.00 1.0 1.0
2 1.12 0.70~1.78 1.08 0.68~1.74 1.08 0.68~1.72
3 1.35 1.08~2.14 1.32 1.08~2.10 1.26 1.07~1.99
=4 1.78 1.14~2.78 1.68 1.06~2.56 1.60 1.01~2.45
FER(R) 0.004 0.003 0.000
=1 1.00 1.00 1.00
2 1.32 1.09~1.85 1.30 1.09~1.83 1.21 1.08~1.69
3 1.79 1.03~3.13 1.74 1.06~3.23 1.60 1.09~2.78
=4 1.97 1.34~2.89 1.90 1.29~2.81 1.65 1.11~2.43
e 0.028 0.000 0.001
i 1.00 1.00 1.00
I 0.64 0.42~0.97 0.66 0.43~0.98 0.70 0.46~0.96
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(2 R)
skt L [ Rilp) A3
HR 95%CI P HR 95%CI P HR 95%CI P
WA (%) 0.066 0.071 0.070
<14 1.00 1.00 1.00
15 0.95 0.63~1.43 0.94 0.60~1.44 0.93 0.62~1.30
16 1.04 0.68~1.57 1.04 0.66~1.57 1.00 0.58~1.51
=17 1.06 0.66~1.61 1.02 0.60~1.53 1.01 0.60~1.55
YU ZAFHE (B) 0.061 0.066 0.074
<47 1.01 0.73~1.40 0.98 0.62~1.45 0.99 0.62~1.46
47~50 1.04 0.76~1.56 1.02 0.66~1.50 0.99 0.65~1.49
50~52 1.01 0.74~1.68 0.96 0.70~1.62 0.96 0.69~1.54
>52 1.00 1.00 1.00
AEFFERE) 0.070 0.083 0.080
<31 0.99 0.65~1.30 0.99 0.62~1.33 0.96 0.57~1.29
31~34 0.98 0.65~1.39 0.96 0.60~1.30 0.96 0.62~1.26
34~36 1.02 0.66~1.34 1.01 0.66~1.31 0.99 0.65~1.29
>36 1.00 1.00 1.00
VA
= 1.04 0.84~1.55 0.085 1.02 0.79~1.50 0.067 1.02 0.81~1.52 0.080
w 1.00 1.00 1.00
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