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Patterns of Diagnosis and Risk Factors for Type 2 Diabetes in Women
with a History of Gestational Diabetes Mellitus

Choi, Mi Jin" - Chung, Chae Weon?

'Graduate Student, College of Nursing, Seoul National University, Seoul
2Professor, College of Nursing, Seoul National University, Seoul, Korea

Purpose: This study aimed to identify patterns of diagnosis and to explore risk factors for type 2 diabetes beyond
the postpartum period in women with a previous history of gestational diabetes, and to identify differences in such
risk factors between early and late-onset (aged <45 and >45). Methods: Using epidemiological data from the
Korean Genome and Epidemiology Study, a retrospective analysis of 175 women with various timings of type
2 diabetes diagnosis was performed. Results: The average age (42.61+10.6) at type 2 diabetes diagnosis was
earlier than the general population, and obesity was prevalent with marked weight gains around 35 years old.
Longer duration of breastfeeding was observed in women with late-onset of type 2 diabetes. Conclusion: For pre-
vention of type 2 diabetes, early intervention is required, and modifiable factors such as weight control and breast-
feeding should be taken into consideration for intervention strategies.
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Table 1. Demographics of Respondents (N=175)
. . n (%) or
Variables Categories M+SD
Age (year) 50.77+8.49
40~49 94 (53.7)
50~59 47 (26.9)
60~70 34 (19.4)
Marital status* ~ Married/cohabitation 157 (91.3)
Divorced/widowed/single 15 (8.7)
Education level*  <High school graduate 117 (67.6)
> High school graduate 56 (32.4)
Job status* Have 50 (28.7)
None/housewife 124 (71.3)
Monthly income <300 88 (54.3)
(10,000 won)*  >300 74 (45.7)

*Missing data were excluded.
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Table 2. Pregnancy and Postpartum, Medical and Family History, Anthropometry, and Lifestyle Characteristics (N=175)
Variables Characteristics Categories n (%) M#£SD
Obstetric Total no. of pregnancy 3.861£1.92

characteristics Age at first pregnancy (year)* <24 60 (34.7) 26.01%3.60
25~29 85(49.1)
>30 28 (16.2)
Spontaneous abortion Yes 39 (22.3)
No 136 (77.7)
Total no. of childbirth <2 118 (67.4) 3.86+1.92
>3 57 (32.6)
Age at first childbirth (year) <24 49 (28.0) 26.80+3.79
25~29 88 (50.3)
30~34 30(17.1)
35~39 8 (4.6)
Age at last childbirth (year)* <29 59 (37.1) 31.53+4.63
30~34 62 (39.0)
35~39 29 (18.2)
>40 9(5.7)
Spacing of childbirth (year)* (n=156) 3.65+2.59
Hx. of gestational hypertension* Yes 35 (20.1)
No 139 (79.9)
Hx. of high birth weight infant " Yes 50 (28.6)
No 125 (71.4)
Breastfeeding* Yes 132 (75.4)
No. of babies breastfed ~ <2 91 (68.9) 2.23+0.95
>3 41 (31.1)
Duration (month) <12 31 (23.8) 24.52419.31
12~23 35 (26.9)
>24 64 (49.2)
Oral contraceptive* Used 36 (20.8)
Not used 137 (79.2)
Medical and Hypertension Yes 59 (33.7)
family history Age at diagnosis 48.59+7.88
Hyperlipidemia Yes 32 (18.4)
Family with diabetes mellitus Yes 86 (49.4)
Mother 44 (51.2)
Father 20 (23.3)
Sibling 30 (34.9)
Family with hypertension1= Yes 46 (26.3)
Mother 28 (60.9)
Father 18 (39.1)
Anthropometry Current Body mass index (BMI) <23 55 (31.5) 24.92+3.28
23<BMI<25 44 (25.1)
>25 76 (43.4)
Waist circumference (cm)* <85 109 (62.6)
>85 65 (37.4)
Past BMI At18~20 yr old 21.04%2.50
At 35 yrold 24.15%3.32
Weight change (kg)* 18~20 to 35 years old 7.61£7.71
35 to 50 years old 3.3418.91
Lifestyle Smoking* Current 3(1.7)
characteristics Past 3(1.7)
No 168 (96.6)
Drinking alcohol Current 51 (20.7)
Past 4(23)
No 120 (68.6)
Exercise >150 (min/week) 75 (42.9)
<150 (min/week) 28 (16.0)
No 72 (41.1)
Diet* Over calories 102 (59.3)
Under calories 70 (40.7)

* Missing data were excluded ; THigh birth weight is defined as more than 4 kilograms; *In case of 'yes', multiple choice is possible.
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Table 3. Age at Diagnosis and Interval from Childbirth to Type 2 Diabetes Diagnosis (N=175)
Age at diagnosis
Age (year) 26~29 30~34 35~39 40~44 45~49 50~59 >60 Total
n (%) or M£SD 15 (8.6) 27 (154)  29(16.6) 40(229) 18(10.3)  30(17.1) 16 (9.1) 42.62+10.62
Cumulative % 8.6 24 40.6 63.4 73.7 90.9 100 (Min: 26~Max: 69)
Interval from first childbirth to diagnosis
Years 0~4 5~9 10~14 15~19 20~24 25~29 >30 Total
n(%)orM*SD  33(18.9) 28(16.0) 30(17.1) 25(143) 19(10.9) 12 (6.9) 28 (16.0) 15.82+11.15
Cumulative % 189 34.9 52.0 66.3 77.1 84.0 100 (Min: 0~Max: 43)
Interval from last childbirth to diagnosis*
Years <0 0 1~4 5~9 10~14 15~19 >20 Total
n(%)orM+SD  17(107) 22(13.8) 20(126) 21(132) 19(11.9) 18(11.3) 42(26.4) 11.30+11.25
Cumulative % 10.7 245 371 50.3 62.3 73.6 100 (Min: -7~Max: 36)

*Women who gave a birth only one child (n=15) and missing datum (n=1) were excluded.
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Figure 1. Cumulative percentage of type 2 diabetes by age at diagnosis and intervals from childbirth to diagnosis (N=175)
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Table 4. Comparison of Women'’s Characteristics among Three Groups by DM Diagnosis Age and Current Age (N=175)
. . G1* (n=51) G2* (n=60) G3* (n=64) GlandG2 G2and G3
Variables Categories T T
n (%) or M*SD  n (%) or MESD  n (%) or M+SD p p
Age (year) 41.59£1.63 50.40+5.52 58.4416.36 <.01 <.01
40~49 51 (100.0) 36 (60.0) 7 (10.9)
50~59 - 20 (33.3) 27 (42.2)
60~70 - 4(6.7) 30 (46.9)
Total no. of pregnancy 3.41£1.40 3.621+1.81 4.45+2.22 .86 .03
Age at first pregnancy <24 12 (24.0) 17 (28.2) 31 (48.4) .63 .04
(year)f 25~29 28 (56.0) 34 (57.6) 23 (35.9)
>30 10 (20.0) 8 (13.6) 10 (15.6)
Total no. of childbirth 2.24+0.68 2.13£0.60 2.61£1.05 .28 <.01
<2 34 (66.7) 49 (81.7) 35 (54.7) .07 <.01
>3 17 (33.3) 11 (18.3) 29 (45.3)
Age at first child birth (year) 27.92+3.89 27.02+3.74 25.70+3.49 .09 .08
Hx. of gestational Yes 11 (21.6) 16 (27.1) 8 (12.5) .50 .04
hypertension u No 40 (78.4) 43 (72.9) 56 (87.5)
Total no. of babies <2 27 (77.1) 49 (81.7) 35 (54.7) .76 .01
breastfed ' >3 8(22.9) 11 (18.3) 29 (45.3)
Total duration of <12 12 (34.3) 12 (27.3) 7 (13.7) 71 <.01
breastfeeding 12~23 13 (37.1) 16 (36.4) 6 (11.8)
(month) ! >24 10 (28.6) 16 (36.4) 38 (74.5)
Hypertension Yes 8 (15.7) 19 (31.7) 32 (50.0) .05 .04
No 43 (84.3) 41 (68.3) 32 (50.0)
Age at diagnosis of hypertension# 39.38+3.50 45.53+6.81 52.72+6.41 .02 <.01
Family with DM’ Yes 25 (49.0) 35 (59.3) 26 (40.6) .28 .04
No 26 (51.0) 24 (40.7) 38 (59.4)
Family with HTN Yes 15 (29.4) 19 (31.7) 12 (18.8) .80 .10
No 36 (70.6) 41 (68.3) 52 (81.3)
Weight change (kg) i Age 35~50 - 0.29+5.68 4.67£9.77 - .06

*Group 1: current age <45 and age at diabetes diagnosis <45, Group 2: current age > 45 and age at diabetes diagnosis <45, Group 3: current
age >45 and age at diabetes diagnosis >45; "x* or Fisher's exact or Mann-Whitney U test; Missing data were excluded.

o

Aok TES 710 JTL gt
Q0] B4 Apolet. 7122 ATANE ¢
99] A28 e WS W e 917220
U #7170 Aok 2 Q1) 717k 23 e
QAT 24k A17] 919) B 821S ZASH: F]
7H3rh £ AT Selrte 40~708) o4& A2 Shof ot
Ao 24 5 HF 19421019 (F 2 2~F ) 43)0] A3H3t 4]
MM 28 T P B 0912 BASHITE 1A
QA P AL 7] ol 289 FrAT A 9o
A Q3 AR o] 2 Lol o] 27 PR ek Wk, B
2 2olo] gloj Qubg o2 A EE 23 o] 9138
13} 7 P44 T o0 A Sol =

[y e
2 @
22
ox &
N ooft ot

by
O

r.l
(DA
f e

e o o &

o

S Ay

2

rr

o

N _l
0.
¢

¢
¥

Cr A

o
=
e
22l

N
1

oft X

I
¢

Lo

2

flo
g
1k

24 Perspectives in Nursing Science

spelshele. FAIH O 2 ofgfel A 2 A7)
AT A3 T P N A R 7] )
A4 B 728 FueATh e o4 o) A2t} v )
B3, 2 ATeIA] S AA) B WA 8 e gal

W24 B B4, B 715, 1Rk 7] E B4 AAE

2913} 37 Al Eo 2K 23 T BARE =ejalnz
B},
A e 2 7 o OIEL}OIOH 28 Fier]

P Bl ol=426
XH 63.4%7} 2% il
A v = A ]2t A Al AR Ak 4]l
£ 20119 E B 53.84, oA FUw



OIAIA
O o

(o) = =1

o T =
a5 %%E ot EH“ZH 23 %Hﬂl ]%ﬂﬁr H] 23}

=, 2 A7 A A8 B FAEE 7H 944
2] 23 FrRIeke] Lol 104 o4k 4.2 o]},

SRS 7SR AT EY, & AR Hloto] E4tat
ghfjofo] ZAteld 28 PuATR] A AZke 242 Bt
15.8+11.28 7} 11.3£11.3W 0]l t}. o] Holo| A+ & 14
W o], ghfjote] 4 £ 94 ofujof A didAte] 50% o]
0] 28 Bl ehe T2 2 o|tt. 7] & T M AAIR A
AA T o34 9] 28 e ShI S-S 27151, Kim S22 2
i BIBL 3%~70% 2 B 113} 287 9] o 12 A5}
A e 499) 28 e A WY BO| B4 $ 5 7
23] 27151 109 o] Tl 7)o HolErkn 3141,
598 24 3 97)Y0) 3.7%2] FAF 27 G TAE
°ﬂ% ATt Hles RISkl 9] 18.9%2
g By 2 A7 YA T T

AREa =

%28 G2 WA 4L ol e TR

Feig
< Holil o]%

PHES HA

Fe BREAATO]] TR WAES BT 4 ¢,
2h 2 gl Hlﬂ% OURAREE s

18 A 24 o1 Al gke] Aol e} 43 sk
B2 21T 5 Y37 (Figure 1), 51 02 uhjolo] &4
afol 138%9] SR 28 TS e AL Eah) &
Ak 3 9 (el oto] 7] Z)ell A 141 (oto] 712) ol of ]
23 PrAlere] 50%7} ol 20|38 Slsidrt ol2et 2
e QA B B S AR o2 28 Pl A
95 o] 27 ] o] 2ol Ao e HurYs 277t 2
9l

51?1011 o1, YA Fxeo] T
EXME] AP AT Y
221 | okt st 23
QJAIA T oA of|A| =
iz}omfﬂc} ) B A A=
A AR5 ] ZF0 2 251%7F A=, 43.4%7} B|Hto 2
Ueht A4 thadRke] 68.5%7F AlETcte] BA1S 7HA 1 9
A, A A S A RS u) B3] 204] T4 35
A7HA| 2] H| 55717} 1 0|50 M FF7HE T FEF AT v
Flcs H@ﬂ‘ﬂifé B7HE AFELS ARAIZ] Al o] YA
A, P4 F, Buk 3, o] % w3 7|7 o2 thefstel Fa

st Fo7t aE,
HE 7R3 23 ﬂh;ﬂ
A efo Alzto] 73

T Qe YT, E3) 354749 FEad AFET =
o] 1719 AF W7t F TS AT sk 3 o
AV 1] Ao] 9T 40| F 28 YreB Wk ke B
AT At 5 28.6% = Ahol #4F Aol U 201%
YA Pk W YA 1B TAYE AR 1 glsle
o, 494% & e 715 7 T ATk YA e 7
A Ao 28 Fir 9F g0l o AAA 1T G THE
S £ ol ekl Girgs £ gAY e
o} 3 QAN TS Eulele A
19 9] 0] 5.38) A 2 ckT 5}u ¢)
S1gagloleta s, Aok
RASL mshgck T 752 e
Soos BE 219 6.9/ 24 VU Lee 59
% hﬁ 228 o 228 Yk YIS 7T
AP S A = 3 e Ur o2 dellA

Péﬁvl Aol sl LAHA F2 2 S B
23 G 97 2Q10) it o4kl iJ—E— fofshAb,

T oA ol BIThE: o Aol Sl Bt
Feieh 28 S Y12 %0)aL, B 7HE R I A 1L
oha Al gHeE A2 A5 7HA] AL Qlof 5 A 4]
acloje}. oo A A uiet B AFANE &
A2, JAA T A S 7 A4S Blvkof| gt 2 =3
A FA7E 8EHE 2 = AL, A B 71
S 7THIAY A JAE T8 7R B et 28
ool £ o 25718 BV S-S 2ALHA AL
Eaaivieg

A 719 B E adS FAsh] flaf, 2 Aol
dpo] 45418 7L 2 IF 749 ApolE A ESk=T, 1
A3} 447 o] 28 FreAITHS e i YAY 1L
7 G 742G b A9 o Wk, 454 0|5 28

AT e o4 e E A LS4 IV B R 94 W

24
o

[$)
= ‘?:]"‘:‘

,l
25 &

g
Cd

: og r°" —?.1
hﬂ
:L

A

oL

R R

Ay
Mo o

0‘1

°|

mE

1_

o O

A
=

[e] = =
B4 hol7} ofRl Aol YO0 BESG AP 47} g
2445 77kl Agith A TEYT Fie SRS ¢
A s, ol B4 M o142 928 Pieo] 1

CER
UL Bk okfet o] 2 A7)0 28 Al HAE

rg;

7 3 2 % QT B3] P 712 F oo U7} Pl
A97}512% 2 opiA} § ﬂXPDH A w]ou =50
= St ol 09 4l0] Holslo] 213 ol A5

Vol. 13 No.1,2016 25



wh2 A)7]0] 28 s B 4 98-S AR A 0.2 7}
A3l 2 4= QT 2, 454) o] ol Ak ke ol Lt
5490 B & 941 Ul 24 4ot olel 3 94l Wl 24k
ol 4ol o7t Washh vk O Z4k IV BE

5523 P 980 £ AOZ AL} I foHe A7
of wef ke heta® ¢4l Lholoh mshAl L 304

3} 32 e ATE v Este] B AT AT ghe

29 Bt 28 G PRACRA Sy}
Al Uhol7h-§2151) 937t AT A o A THE Hol Ao
S, HgAl7e) mlxE ael dhalal e Ao LeAA ok
Yt} 2 AT L 444] o] ol WThikE 6143} 454 o5
of Agare ol o] thaA 49k holell izt gle] vhol S

Z38le] 18-S B AP, 15 Uk To& o]
Zpol7k ot Qlitk. o] T YFo g F YAl E E4F 3149}

A A H 24 Lol 9] Aol7h UehE 7 = ujAIsH ]
olgth npRete 2, & Ao A BHp A7t Bl B
TR 7170 71 0] 28 P Aol H& A L2 e
gt ol migefot uid 54 £5T st
Stuebe 52 71 R 5 EH LA B5587} 28 i)
Aee EUohaL BustE A B40-5 1 vtk 23 B 913
0] 14~15% FAJTRIL st oL, o= dut A4S thFe =
T AFA o) 1 YAl Fiwol| whet i FAE F3E ol
FAAo] glgleh A G o4& O R & Kjos 5
BEHaf ool A g A7 HaL Bf
TR M) g A2 28 B SR 0] 28 Tkl H IS
th ols B 717 B Uehde o449 2dt oAk
I oA &n], A& vl Fiab WY o AER TS
3] 59 gFoz Arued, ) FAle ola st mgsh
o A FR71E oA T 01 28 B HBS R
27} BEgslcts Aotk B8228-9] A7| 7] B 1S 39
817] 913 A7t SYolA WY E UL, Ziegler 57 19
9 St AN T S A BESH RERE T o
42 2% P A7HR| 9 FGFke] 12.3E < H] vl 2f
THE A g2 82 230U S AT o] A= B
FrR7E 28 ] fES $a 28 BT AHE R
FE ALY BIE 7ML YIS HoFe ALEA, B
T A 7F B 2R 7170e] 71 di A ok &
A 2% G AT e A2 Yehd 2 A9 235 A
gtk o3t ATE e g BGRE AN B o4
0] 23 FroY SA Aoz 3| &AL =5
o A ANE v He d5E Al egtth

KEO/\O

26  Perspectives in Nursing Science

H0l7 - FY

OJAIZIA] AW E AAH, & AFE Tl YilH B A
g 7H o449 23 FiTho] o] 2 A7) o] o] o] =g
W v e} G 7128 9 B850 7) TS THA of sHe
8AYE AT = A 2 T2 A= Y= o
AT St A7 e w71 AlokS Hloly Al FE
AT & Rt AlZto] AR A S-S AR 250 7t
A oheget ads i?ﬂo}fﬂﬁ A G 9] 27 e
o I A= A OIE} O|A7HA]
ZAFSEA L
BReRY 9 121?‘& ?1;?7} ﬂlwﬂ 01311, 2 a7t
a2 Aed] 712ARE Atk o 99E 7Rt g
B AFE oAARE o8 Ao Gl FeER
S AE AT GA ] g2l aE Y
3 Tl A o - Fof] gt ZpA|E RS L
AL zheth 35 & Aol =g add gy

=

r°l'

o 2

i fu

o %

m =

£ e
STy OV -2

Y, P 7FE, WASR7E DAY A G 7 o9 2
& T g B2 WY A7) V1A JS BT 5 s
F4ATE Ak

r

A o R A A& g B} o] 2 7H T o] Y
o] Hut Zi}a] 0 2 o] 2)7] YA = o] = Aol ofH B4
= 71 ti AL 28 Wi 2 AEEHEAE lshe dol A
Y= ojof 3, o]of] & A A T IA S 7H o
9] 28 AT Fd B8 AUsk wE 23
B A S a3t 27]9] <8 ot
3, Fe 7FEE O] Sl Aok 2ol A 8UE 7R Bt
A H& #dE 7Hd 287 glon, vy R
o} gro] £4 0] 753t RS2 H Q]
o 2H 28 Freof o] 7] = & Aotk & dollA
€ B WA G2 AE58E 27 Tl T8t 89e
2 /\Piﬂb vh, gro 2 S5 8910] 28 B TR o 1] A]

FEFS FAshe AFE AU B3 HIPL Thsj &
?l?l A5 v, RGa0-E SAEHS o 28 7
Y o R 2|9 aYE v Ee A7t E 2avt
AR 293 FOEY & 7S S8 YA B AT
A7ER|A, A7AREe] 28 S 5 A ol B = 2t
AAE Q] =& AlFek= Al717E Hd 7 dis 2

°>{31 r
Ry
gl
o
U
S~
o



OIAIA
[==} o

(i}

gk RS

REFERENCES

1.

2

12.

American Diabetes Association Inc. Standards of medical care
in diabetes-2013. Diabetes Care. 2013;36(Suppl 1):511-66.
http:// dx.doi.org/10.2337 %2Fdc13-S011

.Jiwani A, Marseille E, Lohse N, Damm P, Hod M, Kahn JG.

Gestational diabetes mellitus: results from a survey of country
prevalence and practices. ] Matern Fetal Neonatal Med. 2012;
25(6):600-10.

. Lim NK. Gestational diabetes mellitus in Korea using Korean

Health Insurance Database, 2010-2011. Public Health Wkly Rep.
2013;6(21):411-5.

. Korean National Health Insurance Service. Gestational diabetes

mellitus in Korea using Korean Health Insurance Database
[Internet]. Wonju: Korea National Health Insurance Service;
[cited 2014 Oct 9]. Available from:

http:// www.nhis.or.kr/ menu/retriveMenuSet.xx?menuld=
D4000

. Metzger B, Gabbe S, Persson B, Buchanan T, Catalano P, Damm

P, et al. International association of diabetes and pregnancy
study groups recommendations on the diagnosis and classifi-
cation of hyperglycemia in pregnancy. Diabetes Care. 2010;33
(3):676-82. http:// dx.doi.org/10.2337 / dc09-1848

. Buchanan TA, Xiang AH, Page KA. Gestational diabetes melli-

tus: risks and management during and after pregnancy. Nat
Rev Endocrinol. 2012;8(11):639-49.

http:// dx.doi.org/10.1038 /nrendo.2012.96

Boney CM, Verma A, Tucker R, Vohr BR. Metabolic syndrome
in childhood: association with birth weight, maternal obesity,
and gestational diabetes mellitus. Pediatr [Internet]. 2005 Mar;
115(3):290-6. Available from:

http:// pediatrics.aappublications.org/content/115/3 /290

. Bellamy L, Casas J-P, Hingorani AD, Williams D. Type 2 dia-

betes mellitus after gestational diabetes: a systematic review
and meta-analysis. Lancet. 2009;373(9677):1773-9.
http://dx.doi.org/10.1016/S0140-6736(09)60731-5

. Lee H, Jang HC, Park HK, Metzger BE, Cho NH. Prevalence of

type 2 diabetes among women with a previous history of ges-
tational diabetes mellitus. Diabetes Res Clin Pract. 2008;81(1):
124-9. http:// dx.doi.org/10.1016/j.diabres.2008.02.017

. Feig DS, Zinman B, Wang X, Hux JE. Risk of development of

diabetes mellitus after diagnosis of gestational diabetes. CMA]J.
2008;179(3):229-34.
http:// dx.doi.org/10.1503/ cmaj.080012

. Mehta Z, Cull C, STratton I, Yudkin J. Quality of life in type 2

diabetic patients is affected by complications but not by inten-
sive policies to improve blood glucose or blood pressure con-
trol (UKPDS 37). Diabetes Care. 1999;22(7):1125-36.

Baptiste-Roberts K, Barone BB, Gary TL, Golden SH, Wilson
LM, Bass EB, et al. Risk factors for type 2 diabetes among wom-

ok

I:P_ID._IlI:

o L

2
>
=

en with gestational diabetes: a systematic review. Am ] Med.
2009;122(3):207-14.
http:// dx.doi.org/10.1016/j.amjmed.2008.09.034

13. Metzger BE, Buchanan TA, Coustan DR, De Leiva A, Dunger

DB, Hadden DR, et al. Summary and recommendations of the
fifth international workshop-conference on gestational diabetes
mellitus. Diabetes Care. 2007;30(Suppl 2):5251-60.

http:// dx.doi.org/10.2337/dc07-s225

14. Ratner RE, Christophi CA, Metzger BE, Dabelea D, Bennett PH,

Pi-Sunyer X, et al. Prevention of diabetes in women with a his-
tory of gestational diabetes: effects of metformin and lifestyle
interventions. ] Clin Endocrinol Metab. 2008;93(12):4774-9.
http:// dx.doi.org/10.1210/jc.2008-0772

15. Nielsen KK, Kapur A, Damm P, de Courten M, Bygbjerg IC.

From screening to postpartum follow-up-the determinants and
barriers for gestational diabetes mellitus (GDM) services, a
systematic review. BMC Pregnancy Childbirth. 2014;14:41.
http://dx.doi.org/10.1186/1471-2393-14-41

16. Jang HC. Gestational diabetes in Korea: incidence and risk fac-

tors of diabetes in women with previous gestational diabetes.
Diabetes Metab J. 2011;35(1):1-7.
http:// dx.doi.org/10.4093 /dm;j.2011.35.1.1

17. Kim YL, Cho YW, Park SW, Lee SK, Ahn IS, Na BW, et al.

Antepartum characteristics predicting persistent postpartum
glucose Intolerance in the patients with gestational diabetes
mellitus (GDM). ] Korean Diabetes Assoc. 2000;24(1):46-59.

18. Jang HC, Yim C-H, Han KO, Yoon H-K, Han I-K, Kim M-Y, et

al. Gestational diabetes mellitus in Korea: prevalence and pre-
diction of glucose intolerance at early postpartum. Diabetes Res
Clin Pract. 2003;61(2):117-24.
http://dx.doi.org,/10.1016/S0168-8227(03)00110-4

19. CDC.go.kr [Internet]. Cheongju: Korean Centers for Disease

Control and Prevention; [updated 2016 Jan 20; cited 2014 Feb
7]. Available from:

http://cdc.go.kr/CDC/ contents/ CdcKrContentView jsp?cid
=24606&view Type=CDCé&menulds=HOME001-MNU1136-
MNU1223-MNU1348

20. Korean Academy of Medical Sciences. Evidence-based recom-

mendations for type 2 diabetes in primary care [Internet]. Seoul:
Korean Medical Guideline Information Center; [cited 2014].
Available from:

http://www.guideline.or.kr/ guideline/ guide/guide_renew.
php

21. Misra A, Chowbey P, Makkar B, Vikram N, Wasir ], Chadha D,

et al. Consensus statement for diagnosis of obesity, abdominal
obesity and the metabolic syndrome for Asian Indians and rec-
ommendations for physical activity, medical and surgical ma-
nagement. ] Assoc Physicians India. 2009;57(2):163-70.

22. Diabetes.or.kr [Internet]. Seoul: Korean Diabetes Association.

Available from:

Vol.13 No.1,2016 27



H0l7 - FY

http://www.diabetes.or.kr/ general /food /sub01.php the development of type 2 diabetes in women with recent ges-
23. CDC.gov [Internet]. Atlanta: Centers for Disease Control and tational diabetes mellitus. Diabetes. 2012;61(12):3167-71.

Prevention(CDC); [updated 2015 Dec 1]. Available from: http:// dx.doi.org/10.2337 /db12-0393

http://www.cdc.gov/diabetes/statistics /incidence_national. 28.Stuebe AM, Rich-Edwards JW, Willett WC, Manson JE,

htm Michels KB. Duration of lactation and incidence of type 2
24. Ha KH, Kim DJ. Trends in the diabetes epidemic in Korea. diabetes. JAMA. 2005;294(20):2601-10.

Endocrinol Metab. 2015;30(2):142-6. http://dx.doi.org/10.1001/jama.294.20.2601

http:// dx.doi.org/10.3803/EnM.2015.30.2.142 29. Kjos SL, Henry O, Lee RM, Buchanan TA, Mishell Jr DR. The ef-
25. Kim C, Newton KM, Knopp RH. Gestational diabetes and the fect of lactation on glucose and lipid metabolism in women with

incidence of type 2 diabetes: a systematic review. Diabetes Care. recent gestational diabetes. Obstet Gynecol. 1993;82(3):451-5.

2002;25(10):1862-8. 30. Gunderson EP. Breastfeeding after gestational diabetes preg-

http:// dx.doi.org/10.2337 / diacare.25.10.1862 nancy subsequent obesity and type 2 diabetes in women and
26. Girgis CM, Gunton JE, Cheung NW. The influence of ethnicity their offspring. Diabetes Care. 2007;30(Suppl 2):5161-8.

on the development of type 2 diabetes mellitus in women with http:// dx.doi.org/10.2337/dc07-s210

gestational diabetes: a prospective study and review of the 31. Taylor JS, Kacmar JE, Nothnagle M, Lawrence RA. A system-

literature. ISRN Endocrinol. 2012;2012. atic review of the literature associating breastfeeding with type

http:// dx.doi.org/10.5402/2012/341638 2 diabetes and gestational diabetes. ] Am Coll Nutr. 2005;24(5):
27. Ziegler A-G, Wallner M, Kaiser I, Rossbauer M, Harsunen MH, 320-6. http://dx.doi.org/10.1080/07315724.2005.10719480

Lachmann L, et al. Long-term protective effect of lactation on

28  Perspectives in Nursing Science





