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Obese Pregnancy and Infant Obesity

Lee, Dong Hwan
Department of Pediatrics, College of Medicine, Soon Chun Hyang University
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Table 1. Percentage of Complications That were Si-
gnificantly Increased in 588 Obese (More
Than 250 Pounds) Women Compared to
588 Nonobese (Less Than 200 Pounds)

Controls

Complication Obese Nonovese
Diabetes

All types 10 2

Gestational 8 0.7
Hypertension 28 3
Postterm pregnancy 15 4
Oxvtocin induction 23 8
Oxytocin augmentation 17 8
Macrosomic infant 24 7
Shoulder dystocia 5 0.6
Primarv cesarean section 13 6

Wound infection 38 10

Excessive blood loss 38 14

Modified from Johnson and colleagues @ Surg Gy-
necol Obstet 164 - 431, 1987

Tsable 2. Pregnancy risks

Gestational diabetes
Hvpertension{chronic and toxemia)
Twins

Shoulder dystocia

Dysfunctional labor pattern
Anesthesia/operative risks
Postparturn hemorrhage
Thrombophlebitis

Wound infection/dehiscence
Inadequate weight gain(5.4kg)

Poor postpartum weight loss
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Fig. 2. Relationship between perinatal mortality rates
and pregnancy weight gain in 1bs and % of
mean pre-pregnancy weight height values.

Table 3. o4& 4ANE AFF7}
H + 7.2Kg
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vl &3 + 13.5Kg {Naeye)

gF5o] vetd & glrh(Table 4).
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Table 4. Infant risks of obese mothers

Asphyxia
Shoulder dystocia
Birth trauma
Hypoglycemia
Adult obesity ?

v gk - J AR e] Aol A
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Table 5. Potential etiology of hypoglycemia in infants of obese mothers

10M Hypoglycemia

1 Triglycerides
4
)

! Glucose »—>—>—>—>—>— 1 Epinephrine ? _,(2)

1 Glucagon ?

1 Lipolysis
T Ketogenesis
1 Glucose
(1 Production/ { Utilization)

(1) Early triglyceride synthesis from fetal synthetic set point

(2) Posthypoglycemic lipolysis from augmented hormonal response

IOM=infants of obese mothers
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Table 6. Comparison of Events in Hypoglycemic

IDM and IOM
IDM IOM
Asymptomatic>> > >> .
° . Asymptomatic
symptomatic ’
Early transient>>>>late Early
>>> refractory Transient
Hvoerinsulinem
yperinsulinemia None

(fetal and neonatal)
Autenuated lipolysis Augmented lipolysis
Ketogenesis Ketogenesis
Altered catecholamine and

glucagon response
IDM=infants of diabetic mother; IOM=

of obese mother.

Appears appropriate

infants

PAFEH R o] At Aol F7}3te] FE31E AL,
AREHAL, 271534 E9 28 &
LDL-Cholesterol, #7157 A} 7H71%
Al gkt

ol e] HAML ;Q*o“’]"q “]“PQ—] AHAdFgo =

, Triglyceride,
=A 1\].___% M

EEABAE Aot 2
453 734&%}%}

weloel Ao m}a}
e 539 4aages o

Hstejo} Bt
Ao} AFola W) B

2.
g FHEHA 2 vink JAIR 9 25% 9
< AlAo}7t ofs At

] P%]é of AHdjo} WAV HESA &
A, B AR Avjol A F {AS
o2 32}8\:} oo w2} Ty e
FLEHYE ATl Aok o EF B
WAL o] o] Qle 7%, vk QA F-9] glo}9
A 3t& HAs Y dAF o AR AFFHE
A e HHwel gl

Bopt o] HJHE BEA, dald o4& A=
AFF7IE 3~5Kg AEE A= Ho] 443
otk dAER|dE 2SHAHALE Hotd
FAEZ AE BAY FRZAFT ALE AAEA,

N
X
off
ot
)

1~u Jo ot
oo 2§

o

i

dol - AF9) ol4E7lol fo¥ Bast Ark

A

Qa2 12.5% )| A] preeclampsiaz} EA
Ho QAFEZe) BN =} FoPo. °”¢l’ﬂ

o At FEFo n¥ VA, 7
Aol EAHE B74 BobA, olg 7.5‘° Bl
QPR AE QUFSFO s BIa7] A5
of, ZANdE FEF AAE ot vt
b A -2 iRt QAR e

ra

Ml QAR e Eubalo) mepdEo] H7]
A94 AEFL% AEZAFY 4% AR E A
B 7187 B E A% APBL, gole

A7 Holrtate &
A7) 471 Aol BARE e AlGAENe W1
=7 ot

CPD7} Al 5l 2399 A5 Z A A W-§-31A)
@ gD Adre e AAgel AY
A FHE 8 Fojok dt. Hop
ol AZbato] 5% oA AAATE

40

o=
e

iﬁjgriﬂg ) e
) FE o N‘l;

e

i

lo

£

Nt

Y e >

I HE AR el

W FEA ugo) Jow yHY ARE
Mstojol Gk By Hwe) Amo AL

- 255 —



Ml QAbRg} ol W

ol

Zo
=
4FE 5

A Ho 2 HAGH S LH|EFole2
Atk &5 HAHALF S AASEA, 4y
7hA A ok et

v ko] X 5o sty

AY d8e Axkamol

o, W QUFlE AgeA gt o)
Frh Rel® SEe A 229 AA YAF
539 At 971 43, $Fo2 80| 27
stof W2 AES F7hAE AR zHE
AR Qemz $5aWe Foselol & o)
B

1257} S}z A
AL FS ¢
Al uk7]oll 1950Kcal, -ﬁ;t&ﬂt 2150Kcal, 58 7)

she Aol ), 19% BE B4 YL XY
2ol W& o] &3t AFFIE TKgA =T} A
stolof sul, Hobt Avlold AE AuAF
F71E $~5KgHER olAslodol doh 1t
ABZ L 2ot YES sojof i),

2. 59 #e

YA vlaske] o 11KgF7Heh ARAFE
THF "ol B REE wiE, 3, Wy, vix
o7 HaHoz o 5~6Kgo] AEAE 3 e
17]do] ZF#shH AHFol 3~4Kg o Ao
A5 6 do] HE g AFoz Eolee
Aol dwtFo|tt. deiu HZ FUdHt}, $FH
£522 o] AR FAAY AFoR B

A g ABste], BUF umto] Hi 4ol

A hig
£ 2500Kcal® Ho] glor, Al Zuty|o] i ZolA FAlFo] HI ot
5% AFAdAE 1800Kcaln| g, & 2522 ERtEe §FEY], A8, Ulge] FE5o
1600Kcalm| 7o 2 50} ltH9 (Table 7). Fol3t, 4 A AFo BAYEE A
Hgh AARE HE 24 D 7H2e 24 @ gt
FA9 vz @ A3 JFE2F S8 Axds E9F 6709 ojHlo] BEAER &8 AL ¢
Aol a8t AR AFYL vute] @ Aeg AFHo =
PAF HiRE X EE oldey 22 A A Al e
Table 7. 98 JAIF9 gJfAA
ol 2] @ 2 I
A29% | Ao @ 4283 (g) FE Z4 3
(Kcal) (Kcal)
) o] /‘\_] AL EL A 21" o 8
© = 1,950 70 HEAAEE 5 1.0 15
3 k7] FEAALE HAA | 15g 2100ml
ol o] Al ] vl&8 H B
? v 2,150 80 e i o 1.0 15
2 FHE7) =] vl A 2 7|
7] 2,500 85 20~ 50% 20g 1.1 20
SN AdFALFTo B A Y3, 1984
g, =%
w53 TaAe
YAFES AZ |1,8007 % | 80~100 FEAALE 1099 IALY] =3 1.0 20
| % + 500mlZ
A3
80 Hd= 3
AAFES TF [1,6009T RI7Z| 53 30]3t | +500ml 1.0 20
501 2k

- 256 —



dutd o 2 JAF HNAZ & S F ¢
27 g Eo vhg Ao FH|F7] Yo B
%9 vlwrA gt olf Fast}

3. A&AEQL He

oA o) Hghe Be AS akFunioln <
5259 #ew Hvre] ¥A, vgretste] w7}
Z 93t}

4 AR AT vk dFuhdold
o A 4t oh bl o

g 3ke Aol v st
AHF TR A gl A 2R AAAYH &5
a¥oln A9l Yuas o 83td Heldti,
53 vz FE8 JHsm, ANHA g5
2 HA, ok A #Azele FHYL FRI
BAsE Ao oI FAHoRE 1Y HQF
ZE 2 FE 1000Kcal = Zgst AAEs 43
3t Zo] £t} (Table 8).
V. 9o} HgH
1. ool wwt
FHZ AEZ FALE o7& ke #2 oYt
Table 8. AZHAE 93 Atdd
1300~ 1500Kcal/dav2] 2|
olx 1 &8 17) 106Kcal
A 1A 76Kcal
el 7Y 80Kcal
w7 Ol = 10gm) 200K cal
KA I b 250K cal
T4 100gm 63Kcal
ok} 100gm 32Kcal
A 70gm 77Kcal
3 =
A4 w27 250Kcal
45 60gm
okl 200gm ]ﬂriﬂﬂﬂ%—% 44Kcal
715 5gm
23 15Kcal
#d 17 80Kcal

‘2 op7)E HulE $-/E Gehe U2 Fol
g7h9 7 7eba dESke A9 M itk @9
o}7]7} vl kol et M dstw 4
olmivx glon, 58] &n

AF 6~THE ] Fobke AA
23~25% ] @IEE oj-Ax ARA Hou,
ofzt AR b7k AGA
ez oy g ol gt

b Hogte ol 4® ARR S vvd
Bt Ao wgo] 4 ddx Bl B4
AH e ol ohdzl oA Q] AALE o} Hojol

A gk, oS A RE 14 9] vluke AP
da7t glod, AAARESS A ¥x, 2dE
Fi He Ao Fo 6/f€7Ae EHEAS
Hrg Aol HA NLFEE AFZ77F A
7N AE HAFA @ 1de] 1~2Kg Bl
EA @1, 27 @8] gln st v who}
719] REo] So] HH BE AFo] HE 7
$7t gt

e} U F AR olrle] dRE copHRleR
olg sl AE Apdoltt

R A7 o7l /& AA 9
sloy Ald nigte] YRR F9)3
Atk

2. frote] gt

Fo7I(IAEE 6AD M= SAIAEE Hlgho
&) o7t asith 27 A= <zt v 9krle] v}
ddets, g 5 fFoH, 7EFA &
&L, x|} HRlbe] EFESAE Ago] glolA™A
AR ot ot

34to] HojX % wHlvholet AYzto] HAHE
yr7txe] AFE F7HE AF AA FHL o
st HES| Holol grt.
ZARAFH & ¥ AFES AT A
Ao AHe JEZEA, AFS AZE
M2 warshe 3ol & Neth 1 7442
2 dFE3 o] AF 4 FMolnt
Mol 1¥FY 7EHAES 7I2FHA
Falod SEbybd, oww H|wk Ao

% L

}

o
%oy 2
o W [o

o>

£

ol N2
R oox o 0 Ik

L

o
=

- 257 —



A it gt
o] Al7)d] H]WFE 7} 20% o] 4Fo] kA o] F 9

A A Foslojop st} 24 o]st A=
Kaup X $& ©o] A&t
N A% (gm)
KaupX}—r X W X100
14 o]3} 1~24

A A} 15~18 14~17

) k7 & 18~20 17~18.5

H] u} 200) 4 18.5014

H$EAFE ST D 1804 0] Bl T}

fobrh MRl YA A, ABHIMY
Foge SEgeE 200k BA 2o 7}
A &g gAo)A ahe =& ATE 323 I,
e 35 Ao AAE BEL FAIEA
HEg e WU &4l HE $8g 2R,

Aatel gAg Ade grit Bust HE2
ojdlotol AARTE kel ol Pastuh
79 Azse A% B olsish Feyol W
st}

s342, Ae Agsn

97, opd), HY S& FES

23 Foslo} @ AHFL

geirt Aol Yok A9, TohA), geiu st
AAL B W U o mokn B SAEE
AVAA FA FEZ Bk

sfols] W@AIZH) RAN FHAoZ HAHE

1

19
rO
e

Al g

obAAARE N, VIAF, 1), BAF) kA
B FYRES 2FIPE HES T},

3. wlwhe] o

A. Fo}7]

gote] vigke A Fi¥ doE ok 1Y
o] A]7]¢] H|wte AWAHEY 7} FMEE T
"‘3394 vl 7] 499 dd F7g AEAl
£ f1oJA A ek Fot Hwke] 20% 7} 85 7]

u] ko 2 o] 33l
ZARRE DA B, oprIvh Kol TEA
SHE gol HA HEZ, FFF =2 £FE

zAS} ek ob7)7h o] Hojrtu girkm
FeAE AR A54E AL BHoE
s WY ARFH AFS SRee] B

Mg ot A BRE S Y 433
A% 2R Bt

ug ot Bt
ot glod, vlgol
Y7t w4 @, ol
F& Aol Foh ol R AP

£ 3
oft

L
fo g o

M

E
R

B

5

o

do o
ofp i my My
L oo W one

mlo
4
3
e
E I
(g
de

o

¥ X do

ol Taulo] g Aok, JIBLE
AAg ol FE o] YEF shelok Bk

™ oot o> L _1>
; e
- o
o
N
>
)
o°
L

N AT
o
q
g
o

K

2 g

Bl ThE S iAbol 4T AR B Age) PyFol
Swrgch vg JAR T s4Kgolwe] A%

Z74, A nEYT Jd fE YANEEF, the
Aal, AolEAts e E48 A EAEo] Vet
g 5 Ak

W Aol AAokE AP Aot
o 2AAF o 2, AFUEERA) WES}
1}
=~

Bk galRe] Aot e 1lEd BFol
vetA @1, A2 A5 #2214, gly-
cerol, ARF S ThE dgolgoz I

Setere] HT dare #F =gl 7
W] goz Hwk gaRe] JFFHA B2
A7t 428 Aoz AZd

- 258 —



Literature cited

1) 279 - gteE ubgE, o] 58 o] F, MAA
1887 2 ALYV Aot HEIE AL &
ol 32 1 597-605

2) Rames LK, Clark WR, Connor WE, et al . Normal
blood pressures and the evaluation of sustained
blood muscatine study. Pediatrics 61 . 245, 1978

3) Medalie JH, Papier C, Herman ]B, et al : Diabetes
mellitus among 10,000 aduit men. Isr | Med Sci
10 681, 1974

4) Mann GV : The influence of obesity on health. N
Engl | Med 291 : 178, 226, 1974

5) Gross T : Operative considerations in the obese pre-
gnant patient. Clin Perinatol 10 . 411, 1983

6) Emerson K, Saxena B, Poindexter EL : Caloric
cost of normal pregnancy. Obstet Gynecol 40 . 786,
1972

7) Blackburn MW, Calloway DH : Energy expenditure
and consumption of mature pregnant and lactating
women. | Am Diet Assoc 69 29, 1976

8) Blackburn MW, Calloway DH : Basal metabolic
rate and work energy expenditure of mature preg-
nant women. | Am Diet Assoc 69 . 24, 1976

9) Blackburn MW, Calloway DH : Energy expenditure
of pregnant adolescents. | Am Diet Assoc 65 . 24,
1974

10) AR : B/ — b BB E L4, pp64-66 #HHE
EA —AHEREEHE, 573, 1989

11) Cunningham FG, MacDonald PC, Gant NF : Wil-
liams obstetrics 18th Ed. pp835-836, Prentice-Hall
Internatinal Inc. USA, 1989

12) Harrison GG, Udacc JN, Morrow G : Maternal
obestty, weight gain in pregnancy, and infant birth
weight. Am | Obstet Gynecol 136 : 411, 1980

13) Gross T, Sokol RJ, King KC : Obesily in pregna-
ncy - Risks and outcome. Obstet Gynecol 56 . 446,
1980

14) Calandra C, Abell DA, Beischer NA . Maternal
obesity in pregnancy. Obstet Gynecol 57 . 8 1981

15) Freedman M, Wilds P, George W . Grotesque obe-
stty . A serious complication of labor and delivery.
South Med J 65 . 732, 1972

16) Kliegman RM, King K : Intrauterine growth retar-

5 @

dation  Determinants of aberrant fetal growth, Be-
hrman’s Neonatal Perinatal Medicine. Edited by
AA Fanaroff and RM Martin. St. Lousi, MO, C.V.
Mosby Co, 1983

17) Niswander KR, Singer J, Westphal M, et al : Wei-
ght gain during pregnancy and prepregnancy wei-
ght. Obstet Gynecol 33 . 482, 1969

18) Naeye RN : Weight gain and the outcome of preg-
nancy. Am J Obstel. Gynecol. 1353, 1979

19) Kliegman R, Gross T, Morton S, et al : Intraute-
rine growth and fasting metabolism in the infanis
of obese mothers. Pediatr Res 16 . 260A, 1982

20) Kliegman R, Gross T, Morton S, et al : Infraute-
rine growth and postnatal fasting metabolism in
infants of obese mothers. | Pediatr 104 . 601, 1984

21) Stevenson DK, Hopper AO, Cohen RS, et al : Ma-
crosomia  Causes and consequences. | Pediatr 100
1515, 1982

22) Modanlou HD, Dorchester WL, Thorosian A, et
al : Macrosomia— Maternal, fetal and neonatal im-
plications. Obstet Gynecol 55 - 420, 1980

23) Parks DG, Ziel HK : Macrosomia— A proposed in-
dication for primary cesarean section. Obstet Gynecol
52 1 407, 1978

24) Gross T, Sokol R], King KC : Obesity in pregna-
ncy - Risks and outcome. Obstet Gynecol 56 © 446,
1980

25) Kleigman RM, Gross T : Perinatal problems of the
obese mother and her infant. Obstet Gynecol 66 .
299 1985

26) Johnson SR, Kolberg BH, Varner MW, Railshack
LD : Maternal obesity and pregnancy. Surg Gynecol
Obstet 164 . 431, 1987

27) WAL - SBd I PAF Y AFFVIe gAA
AFo] Aol AZFd A= I o FHAF-5) A
24 1227, 1981

28) o|EA - FUR - AF L - o]F - AAS - BE
B e) AR AFFIke Aol A F e #E
aF, PRI 27337, 1984

29) HGw - A7) - olqlE - o] FH - ZE]Z [ A
29 AF Y AFo] Ao} A Fo X FA,
R A 29 104, 1986

30) FHR - LA - nELe AR AFH o}
9 AF 2 AFHF FF 1F dRA
30 : 47, 1987

- 259 —



