Influence of Food Intake on the Predictive Value of the Gestation Diabetes Mellitus Screening Test

Wang, Panchalli MD; Lu, Mei-Chun MSc; Yu, Cheng-Wei RD; Wang, Li-Chu; Yan, Yuan-Horng MD, MSc
Obstet Gynecol 2013;122: 750-758

PR Z X R G R BT IR R R B AR TR (E

T

HHY © PRETEREZ 50 vef apiEpkEcE (glucose challenge test, GCT) 2 HTHYER
B BHFRHER 7 (gestational diabetes mellitus, GDM)AY TERIME A 5228

T35 L ARMFRAA 1387 224w iE{T 50-g GCT » GDM HYR2ET iR E BB R FE KR &
L/ NgH (National Diabetes Data Group, NDDG)FJAEAE o Zafg g1 4s 24-28 i<
50-g GCT Zji] > EfTEEHNE - &Kk WHEETHTF’E?%EZ Gy Ry =4H ¢ <1 /NEF 122
INEE S >2 NEF o BRRRATZZRES2 /NIRRT 0 D ER R T 2208 ) 4 AiFE
RERFRE<I 1 1-2 /J\HTE/JE$§%  EFER TR éﬂ o FefMEtHE 50-g GCT HyF5 4%
FIS M TECAME(E Fysz 22 GDM Y TEAIME -

GER - (IR ZCZERE<1 /NIE ~ 1-2 /NI ~ >2 /NI 0 43I 2.59% ~ 3.19% ~ 6.9% 2
B ks GDM - ZERBEH VIS M THRME R S a4 > 43 Ak 27.1%F1 13.7% > P=
0.003 - ZFEBIERYEIRNT1% » 8 BT R TaE RSN - ZEHRHZ
B Fs GDM IV EEL Ay #E B4R 2.86 f2(95% (SRl K 1.65-4.95)

Gham - PMAUIASCAE R - Bl ZEiE 2 /NGBS - & 22 GDM HYTERINE -

515
R BRI 2 B AE A 2 52 > TR HE PR 75 (gestational diabetes mellitus, GDM)
HIRSATERAE 0.7%H1 10.1% 2 A% » HAEZF EFHAVE#EEL(1-4) - B GDM
LUV GDM 75 2R A B TR e BB » (B2 JT A2 Tk (5-7) - =Bl
?% E2E@r(American College of Obstetricians and Gynecologists, ACOG) %5 FH —
P& B Eitn 7 A Mg GDM © 50 vod ) Pk ECHIE (glucose challenge test, GCT)4h &
100 52 AR & A pEmTiEEEs (oral glucose tolerance test, OGTT ) » H AEF(EEfEE
ERFIELTTE 10 5 JoRiAvIHZE R A BT IRTES A WP B fiiZE )7 A28 GDM
HEZE IR {% (Wang P, Lu MC, Yan YH. Abnormal glucose tolerance is associated
with preterm labor and increased neonatal complications in Taiwanese women.
Taiwanese J Obstetrics Gynecol ) °
ACOG E iz 50-g GCT mJLL " AE R B R E—RAVEER - | (8)
a2 AR AR B RO (F - [HEAIEN TR ENE LS g2 GDM
Eftm Y TEAIE - B YA/ VEMFEEHE 50-g GCT A » Z2maE iR s a ¥ ininss
RAVRZE  (HEERA—2 0 AlgeER RHITesst - DB ~ 5 e 22 HE I St
R ZZ 52(9-12) - FAMHVIRSTE H RV BRaT U8 M AT 42 24-28 252 GDM i



TR > EREIVE R sE R TEA R - BMMRE %2 50-g GCT FiZEHE
b A 2B B2 S Y THAME - 3efILL 50-gGCT (5 M ZF1F5 E TEHIME ( positive
predictive value, PPV) i HI#48 GDM Efifg iV FUHIE -

MRS A

£ Eiﬁﬁﬁf’&‘fﬁeﬁﬂ%qj FrE 2245t 2011 fﬁ 3 A1 10 HIjMHE - fEmsiE
PR bumE R P oS - EET T R A B T IRB HUE A (FE5E ¢
100030 5% ) - HFTAHYS & B HE R T‘ maAEARR T OERERE
FRERVEE RS - (EHH 1L 7170 E@J%ﬁﬂa&/&mﬁu RaEEE - 40 > WF1E
BRSO sRHEE FEE A P USRI B -

EEE > BN EREFERRG M ITE RN ER - HAEER T T
AU - 28 PR B CAVA (T 50-g GCT - [t4h - (E5E » EfgHYFT
kB RIFEECHY > BiE L TR ERE: (B 1) SMHAE - H
ZR KRR EEZ (2208 8 /NFLLE) BRTAIE - fEEfmEs T~ ZERAE
NMPEREERZH G - £ GCT AiZEhE 8 /NELL BB FRZEME - %12
AHTREHY » ZRIM - 5822w AE GCT A 1 2k 2 /NKF > i 0 B AL ERRIR B2
LR PERITTHY » AAPEMRN - PR © #2 GCT g > KRR ZE/D 2/
Rf (ZERERIR 2 /NKF ) ~ ARHER 1-2 /N ~ AT L/NRFN R R (ZZRE/ DY 1 /N )
Z AR AR -

Appointment scheduling in outpatient services

Morning Afternoon Night

Outpatient clinic Outpatient clinic Outpatient clinic
| 1T 1T 1
Fig. 1. Appointment scheduling in I I I I I I I I
outpatient  services  (including .00 7:00  9:00 12:00  14:00 17:00  19:00 22:00
morning, afternoon, and night
clinics) in Taiwan. Breakfast Lunch Dinner

Wang. Food Intake and Glucose

Screening Test. Obstet Gynecol 2013. Food intake scheduling for pregnant women

EREAEHBEZHI 2 - IR T 2RI A RN Z4h 111542 24-28 1
W Er AR FE52 50-g GCT » Heh 2 IETAmt ot - BEEREEA ZhERs - 4 & GDM &
50-g GCT 55 BsloE » (B ARBEZ 100-g OGTT HYfw 2 (1& 2) ﬁﬁﬁ%x P e =X
GDM it )77 + WS 50-g GCT [Ml#E{E<140mg/dL » & Ffe M IE - AR50
GCT &5 R[5 » BE1R /A2 100-g OGTT - {2 T HEBFEZ GCT i » 9 HF;
AIERHA R FE 2208 » BT HY 100-g OGTT K EZHHE E4 8:00-9:00 P2 i#ETT -
BHENET BGRB8 /D2E0E 8 /NIF o FRNIE R EE S B E/emER &k
/R At » FTMEEt— 2 i ERME - T2 50-g GCT 2l » i 27w
HIERERIL - BFEER B - BN KN E - HREAERBbi &
= EE R AT 22 g A T R YR R R B A BRI G R 1
http:/links.lww.com/AOG/A353 ) - B¥)4EE 2 BIfEZE - i S EEMcIEHs 28l




EFMEE Z e OENE, T2 EHEE "TBABREEEZSERNE > 8H
ERZERENE "Bt ERLEENR D EMNE ) KT aEF AR EERE
o AGEtE -

GDM HYZ2E 2R 45 5= B 22 e PR & [\éH (National Diabetes Data Group,
NDDG )HVIFAE - E1EZEHE ~ B 100 TaffEzKig 1 /NEF ~ 2 /NEF ~ 3 /NI 2 Ik E
Sy mlEEHE 105 ~ 190 ~ 165 ~ F 145 mg/dL I » 7 B2 - 2 {ELL EVEEERZ
B Ky GDM - GCT 455 Ryfa S FERS » Rl A B BY& &) <2 M4 (normal
glucose tolerance, NGT) » GCT 455 K514 - (EARZEF] GDM £ - RIEFR Fof
EfEfEEE (impaired glucose tolerance, IGT) -

TR GCT Rz X Bl HE(ZEHEIE M) » EIEMRRI SIS B =24 * <
1/NEF ~ 1-2 /NEF ~ >2 /NI - ot Z2HERFE>2 /NFFAHE 22 5 2 RE 7 4H 5 22BN
[l /INEE R 1-2 /NIFE O By B4 - B RSE EF58(body mass index, BMID)HY 7>
IR &8 EERRMERE T R fBE A E(<18.5)~ IEH (18.5-24) i E (24-27)
JRERE2T)UH © HE—RHERESZ GCT Fif 2 /N2 NHEEHYZ4 » 57 R 2L 200
RRAEEE F 100 KREEEVE HEAT - &7 R TigH - FefLL GCT [ %E5H1 PPV
EVETHNIE - PPV £y " GDM HY{EZE% | BREL T GCT 4558 Rslo b IfE 25 | -

s B oinln e S WA E AR AT - S AR > PR Kruskal-Wallis fg
TE —#HZERE R 72 52 5 25 i i HIJER FH 88 S 850k 7E (analysis of variance, ANOVA)
—HHZERR SR AR SRR B RN — 20 RIIEGLL Welch’s ANOVA fEfif
FAHRE B o 4% Kruskal-Wallis 5% ANOVA 16 =4HZE B & > $E A
HIE =5 > JE—20(F Dunn’s 57 Tukey-Kramer 2% B IRIE - BEFUIATERIHIER
RITtwE - =402 B8 & [EH0 i B e JT /AR FRIASE SR 2 IV RR AR ER R TR e
A o fE— ] partition RUTIRE s BIE 2 VIEG(14) - [EZE 0T
o PRE TR TR - AR - WIER LS - 8552 GCT HYIRE ~ Z2R1 BMI K
R BTN E o EEEAEER - fall GCT Rl BB Al GDM Eiifmél 58 2 AR % -
FH 2L E b (odds ratio, OR) &z 95%(Z#A & [H] (confidence interval, CI)3k 2 4%
R ERERMEEN PE/NA 0.05 BEEZE /KA « R T Dunn’s ZEEBZREEHR
FH&at#RER GraphPad Prism 5.01 Z4f » FrA&ERIHYEEE ~ 701 &8k SAS 9.2 -

&R

TR RTGHAR - 842 24-28 & HAZRIHEiEPRpE I 224 LA 1681 %4 > Hrfr »
91%(n=1530)1 5w~ GCT MIFHE S T IHE © 33 BmRRIER R E R TF
IR - 10 15 AR R B s - REEEERBENARIE » [haN AT
BT o BA - R 110 2EZHEAE(0=29) - GDM £ 52 (n=14) &
GCT [ZEAIA 100-g OGTT(n=67)2 Z24  F T 1387 4% 4w 4 AFAFTHYIHSE >
e > Hr > 77.6%(0=1076)5 NGT ~ 18.1%(n=251)5 IGT ~ 4.3%(n=60)5% GDM
(&l 2) -



Pregnant women at 2428 weeks of
gestation; no prepregnancy diabetes
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Height missing: 8
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Caloric data intake missing: 5 Multifetal pregnancies:y29
Gestational diabetes mellitus history: 14
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Table 1. Characteristics of the Fasting Interval Groups

Fasting Interval (h)

Characteristic 1 or Less 1-2 More Than 2 [
Age (y)
Younger than 25 4510114 42 (8.7) 61 (12.00 26
2529 154 (38.9) 166 (34.4) 169 (33.2)
3034 143 (36.1) 192 (39.8) 204 (40.1)
35 or older 54 (13.6) 82 (17.00 75 014.7)
Total 396 482 509
Nulliparous status
Yes 230 (58.1) 232 (48.1) 244 (47 .9) 003
Mo 166 (41.9) 250 (51.9) 265 (52.1)
Total 396 482 509
Time the glucose challenge test was received
Moming (9 aa—12 i) 144 (36.4) 153 (31.7) 169 (33.2) 59
Afternoon (12-5 ps) 118 (29.8) 157 (32.6) 70(33.4)
Night (510 pa) 134 (33.8) 172 (35.7) 170(33.4)
Total 396 482 509
BMI (kg/m?)
Prepregnancy
Lower than 18.5 6 (16.8) 67 (13.9) 78 115.5) 80
18.5-24 249 (63.4) 308 (64.00 324 (4.4)
2427 48 (12.2) 61 (12.7) 60 (11.9)
27 or higher 30 (7.6 45 (9.4) 41 (8.2)
Total 393 481 503
On undergoing glucose challenge lest
Lower than 24* 189 (48.1) 212 (44.7) 243 (48.1) B0
24-27 111 (28.2) 156 (32.4) 151 (29.9)
27 or higher 93 (23.7) 113 (23.5) 111 (22.00
Total 393 481 505
Percentage of gestational weight gain'
Less than 10 56 (14.1) 1071 (21.00 119 (23.5) 05
1020 248 (62.6) 256 (53.1) 283 (55.8)
20-30 76 (19.2) 107 (22.3) 94 (18.5)
30 or higher 16 (4.00 18 (3.7) 11122)
Total 396 482 507

B, body mass index,
Data are n (%) or n unless otherwise specified.
The ¥* test was performed.
* Combined group of BMI<18.5 (n=10) to BMI=18.5-24,
Pvrwnmgu of gestational weight gain=[iweight on receiving glucose challenge test—prepregnancy weightVprepregnancy weight] =100,



FEUN > 2B R IGT B 2LH > Z2[8<1 /NG 2 27351 50-g GCT [k (E
Z T S A ZERE>2 /NI 2 25T (median [range] 159.5 [142-212]
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Table 2. Fifty-Gram Glucose Challenge Test and 100-Gram Oral Glucose Tolerance Test Results by Fasting
Interval Group Among Pregnant Women With Normal Glucose Tolerance, Impaired Glucose
Tolerance, and Gestational Diabetes Mellitus

Fasting Interval (h)

Group Result (mg/dL) 1 or Less 1=2 More Than 2 P
Total 396 482 509
50-g glucose challenge lest 121 (50-221) 119 (68-232) 121 (55-238) a2t
Mormal glucose tolerance 316 380 380
50-g glucose challenge test 113 (50-139) 114 (68139 113 (55139 .Ba*
Impaired glucose wolerance 70 87 £
50-g glucose challenge lest 159.5 (142-212)" 156 (141-199) 153 (141-238)" 04
100 OGTT
Fasting 83 (73-95) 82 (70-119) 82 (B9-104) 2ar
I h 162 (119-222) 155 (85-200) 152.5 (82231 a5
2h 143.4x184" 13592198 13332216 o0E*
ih 11422208 11142228 110.1£20.3 Ehy
GDM 10 15 35
50-g glucose challenge test 181.0426.7 181.7+£1.2 175.2+19.1 537
100-g OGTT
Fasting B0.6216.8 B71x73 91.8+9.5 as®
I h 20582410 201.9+20.8 202.5%19.2 a8
2h 188.0+25.0 1842+11.4 183.3+217.9 F7%
ih 174.5 (111195 147 (53-181) 142 (67197 04

OQGTT, oral glucose tolerance test; GDM, gestational diabetes mellitus.

Data are n, median (rangel, or meantstandard deviation unless otherwise specified.

* The Kruskal-Wallis test and Dunn's multiple companson test were performed for the post hoc multiple comparisons of the Kruskal-Wallis test.
! P05

* Analysis of variance (ANOVA) test and the Tukey-Kramer test was performed for the post hoe multiple comparisons of ANCOVA.

* Welch's AMOVA test was pedormed.
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Table 3. The Assodations Between the Fasting Interval and the Predictive Value of the Two-5tep

Approach*
¥ Partition x<
(A) (B1)
Normal Impaired Normal
Fasting Glucose Glucose Glucose Impaired Glucose
Interval (h) Tolerance Tolerance GDM  Total P Tolerance Tolerance+GDM  Total P
1 or less 6 (79.8) 70N77) 10(25 396 .01 696 (79.3) 182 (20.7) #78  .047
1-2 380 (78.8) 87 (18.1) 15(3.1) 482
Maore than 2 380 (74.7) 94 (18.5) 35 (6.9 509 380 (74.7) 129 (253) 509
Total 1,076 251 60 1,387 1,076 in 1,387

GDM, gestational diabetes mellitus,

Data are n (%) or n unless othenwise specified.

The * was pedormed in (A). The partition x* was used in (B-1) to (B-4) to find the significant cutoff of (A).
* The separated or combined groups (B1-B4) were analyzed using the partition x* test,

Partition x*
(B2) (B3) (B4)
Normal Impaired Impaired Impaired
Glucose Glucose Glucose Glucose

Tolerance Tolerance+GDM  Total P Tolerance GDMm Total P Tolerance GDM Total P

36 (79.8) 80 (20.2) 396 T3 157 (B6.3)

25 1137y 182 003 F0@r.5 100125 8o 67
380 (78.8) 102 (21.2) 482 87853 150147 102
94 (72.9) 3527.1) 129
GG 182 a7a 251 60 311 157 25 182

FANEEE T eI - TR - Z2RIRSE R BN E b
T HIAE A B AHR - 0 BB 0 TR B AH S i A AR M3
1% > 285 GDM 1Y OR Sy rZHAY 2.86 f%(95% C11.65-4.95) » [MEXEZZHE
PR JE IGT HYTEHIA F(adjusted OR 1.17, 95% CI 0.87—1.56).



Table 4. Adjusted Odds Ratio Estimates Using the Multinomial Logistic Regression Analysis*

Univariate Multivariate

Impaired Glucose
Tolerance compared
with Normal

GDM compared

Glucose Challenge  Glucose Challenge with Normal

Test (=) Test (+) Glucose Tolerance Glucose Tolerance
Nomal Impaired
Glucose Glucose Adjusted Adjusted
Variable Tolerance Tolerance  GDM P OR 95% Cl OR 95% CI
Food intake state’
Fed 636 (79.3) 157 (179) 2529 002 1 1
Fasting 380 (74.7) 94 (185) 35 (6.9 2.86 (1.65—4.95) 17 10.87-1.56)
Age y)
Younger than 25 130 (87.8) 150101y 3 2.0 =001 1 1
2529 399 (81.6) B0 Med4) 1020 1.14 (0.30-4.28) 1.76 0.97-3.19
30-34 399 (74.00 11421.2) 26 (4.8) 306 (0.88-10.52) 2.51 1.40-4.500
35 or older 148 (70.1) 42(19.9) 21 (10.0) 6.35 (1.77-22.84) 260 1.35-5.000
Mulliparous status
Yies 550 (77.9) 131 18.6) 25 (3.5) a3 1 1
Mo 526 (77.2) 120017.6) 35 (5.1) 0.96 (0.54-1.70) 0.81 0.61-1.09
Time the glucose challenge test was received
Moming 353 (75.8) 85 (18.2) 28 (6.0) 23 1 1
Afternoon 352 (79.1) 717y 17 (3.8 0.64 0.33-1.21) 0.91 0.64-1.29
Might ITNT79) 900 18.9) 15(3.2) 0.58 0.30-1.12) 1.00 0.71-1.400
Prepregnancy BMI (kg'm?)
Lower than 18.5 172 (81.5) 33 (15.6) 6(2.8) .0 1 1
18.5-24 695 (78.9) 152 (17.3) 34(3.9) 1.44 (0.57-3.68) 1.08 0. 70-1.65)
2427 123 (72.8) 7219y 933 1.83 (0.57-5.93) 1.48 (0. 84-2.58)
27 or higher 78 (67.2) 27(23.3) 11(9.5) 3.46 (1.06-11.29) 1.68 (0.89-3.16)
Percentage of gestational weight gain (%7
Less than 10 199 (72.1) 54019.6) 23 (8.3) =001 246 (1.25-4.84) 1.01 (0. 69-1.49)
10-20 617 (78.4) 149 (189) 21(2.7) 1 1
2030 218 (82.3) 6030} 1347 212 (1.01-4.44) .72 (0.48-1.08)
30 or greater 30 (66.7) 12(26.7) 31(6.7) 5.06 (1.32-19.41) 1.95 0.95-3.99)

GDM, pestational diabetes mellitus; OR, odds mtio; Cl, confidence interval; BMI, body mass index.
In the univarate analyses, data are presented as n (%), and the ¥* test was pedormed; in the multivariate analysis, data are presented as
adjusted OR (95% Cl), and multinomial logistic regression analysis was performed.
* Adjusting for maternal age, nulliparous status, time the glucose challenge test was received, BMI at prepregnancy, and percentage of
gestational weight gain. Reference comparison group of the dependent variable: women with GDM and impaired glucose tolerance
were both compared with women with nomal glucose tolerance,
* “Fod” was defined as the combined 1 hour or less and 1-2 hours fasting interval groups. “Fasting” was defined as fasting more than 2

howrs,

# Percentage of gestational weight gain=[{weight on receiving glucose challenge test—prepregnancy weightpprepregnancy weight] = 100,
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Table 5. The Associations Between Calories and the Result of the Two-Step Approach

Caloric Intake (kcal) Normal Glucose Tolerance Impaired Glucose Tolerance GDM Total P
Total

Fewer than 200 162 (81.0) 33 (16.5) 512.5) 200 .95

200400 132 (77.7) 330194 51(2.9) 17

400600 191 (78.6) 44 18.1) #1033 243

GO0-300 70 (76.1) 18 (19.60 4044 92

800 or moe 137 (81.6) 28 (16.7) 3.8 168

Tortal 692 156 25 873
Catbohydrate

Fewer than 100 132 {79.00 32(192) 3 167 .65

100-200 168 (81.6) 32(15.5) 6 (2.9 206

200-300 171(74.7) 50 (21.8) #1(3.5) 229

300400 156 (82.1) 29 (15.3) 512.6) 190

400 or mone 62 (80.5) 12 (15.6) ERER] 77

Tontal iz 155 25 B69

GDM, gestational diabetes mellitus,
Data are n (%) or n unless otherwise specified. The x* test was pedormed.
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