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Prepregnancy Obesity, Pregnancy Weight Gain, and Outcomes

Young Ju Kim, M.D.

Department of Obstetrics and Gynecology, Ewha Womans University School of Medicine, Seoul, Korea

Pre-pregnancy obesity and pregnancy weight gain may be associated with adverse pregnancy outcomes. Overweight
pregnant women are associated with preeclampsia, gestational diabetes mellitus, high cesarean section, macrosomia,
large for gestational age, fetal death, and maternal depression, whereas low weight gain during pregnancy was
associated with preterm and low birth weight. Maternal weight gain in pregnancy is also positively associated with
offspring body mass index and obesity risk in childhood through fetal programming hypothesis. In conclusion, adequate
maternal weight gain during pregnancy by pre-pregnancy body mass index is necessary for decreasing adverse pregnancy
outcomes and increasing neonatal outcomes. Severe diet and food restriction during pregnancy are associated with
offspring's obesity and weight management for pregnant women with diet education is needed for pregnant women.
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Table 1. 1990 and 2009 IOM weight gain recommendations by BMI and the new optimal weight gain recommendations

proposed by Cedergren

Recommended total gestational
weight gain [weight (kg)]

1990 IOM recommendations, weight-for-height category

Low (BMI < 19.8) 12.5-18

Lormal (BMI 19.8-26.0) 11.5-16

High (BMI 26.1-29.0) 7-11.5

Obese (BMI < 29.0) 7
New recommendations (Cedergren), weight for height category

Low (BMI < 20) 4-10

Lormal (BMI 20-24.9) 2-10

High (BMI 25-29.9) <9

Obese (BMI = 30) <6
New 2009 IOM recommendations for total weight gain during pregnancy, by pre pregnancy BMI

Underweight (< 18.5) 12.5-18

Normel weight (18.5-24.9) 11.5-16

Overweight (25.0-29.9) 7-11.5

Obese (= 30.0) 5-9.1
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Table 2. Relationship between pre pregnancy BMI and total maternal weight gain and pregnancy outcomes

Pregnancy BMI Weight gain
outcome (kg)

Total (%)  Case (%) P-value

Model 1 OR  Model 2 OR  Model 3 OR
(95% CI) (95% CI) (95% CI)

Cesarean section Underweight <10
10-15.9

> 16

Normal weight <10

10-15.9

> 16

Overweight <10

10-15.9

= 16

SGA Underweight <10
10-15.9

> 16

Normal weight <10

10-15.9

> 16

Overweight <10

10-15.9

> 16

61 (16.7) 16 (26.2) 0.85 1.0 (0.5-20) 1.1 (0.4-32) 1.2(04-3.3)

222 (60.7) 57 (25.7) 1 1 1

83 (227) 24 (28.9) 12 (0.721) 1.7 (08-3.8) 1.7 (0.8-3.8)
260 (19.5) 91 (35.0) 009 1.0 (08-14) 1.1 (0.7-1.8) 1.1 (0.7-1.7)
688 (51.7) 237 (34.5) 1 1 1

383 (28.8) 157 (41.0) 13 (1.0-1.7) 1.5 (1.1-22) 1.5 (1.1-2.2)
218 (42.3) 96 (45.5) 003 08 (0.612) 0.6 (0.3-1.0) 0.5 (0.3-1.0)
211 (41.0) 111 (50.9) 1 1 1

86 (167) 54 (62.8) 1.6 (1.027) 12 (0.62.5) 1.3 (0.6-2.6)
62 (168) 8 (12.9) 005 1.8 (0.7-44) 1.6 (0.2-13.4) 2.8 (0.3-26.3)
224 (60.7) 17 (7.6) 1 1 1

83 (225) 2(24) 03 (0.1-1.3) 0.1 (0-4.1) 0.1 (0-9.7)
261 (19.5) 40 (15.3) < 0.0001 2.8 (1.8-44) 04 (0.1-1.5) 0.4 (0.1-1.5)
692 (51.6) 42 (6.1) 1 1 1
388 (289) 8 (2.1) 03 (02-0.7) 0.2 (0.02-1.3) 0.1 (0.02-1.2)
212 (40.6) 39 (184) < 0.0001 2.2 (0.9-55) 13 (0.3-5.8) 0.9 (0.2-4.5)
222 (42.5) 10 (4.5) 1 1 1

88 (169) 6 (6.8) 14 (04-5.1)  1.5(02:9.6) 1.7 (0.3-11.5)

Model 1 was unadjusted. Model 2 was adjusted for BMI, smoking status, parity, education, husband's education, and gestational age.
Model 3 was adjusted for BMI, smoking status, parity, education, husband's education, gestational age, and gestational diabetes. Values
are given as number (%) and OR (95% CI). SGA, small for gestational age.
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Table 3. Relationship between pre pregnancy BMI and total maternal weight gain and pregnancy outcomes

5{1?(%(1)1 fgécy BMI Wei%ll(lé)gain Total (%)  Case (%)  P-value M(og(isc(:)% ICIO)R M(%dsiz) 2C8R M(Og%iz) 3CIO)R
Macrosomia  Underweight <10 62 (16.8) 0 0.46 - - -
10-15.9 224 (60.7) 3 (1.3) 1 1 1
= 16 83 (22.5) 2 (24) 1.8 (0.3-11.1) 2.8 (0.2-46.5) 2.8 (0.2-48)
Normal weight <10 260 (19.4) 4 (1.5) 0.006 0.8 (0.3-2.5) 2.7 (0.7-10.6) 3.0 (0.7-12.9)
10-15.9 692 (51.7) 13 (1.9 1 1 1
= 16 387 (28.9) 19 (5.0 2.7 (1.3-5.5) 2.4 (0.8-7.6) 3.1 (0.9-10.8)
Overweight <10 212 (40.6) 9 (4.3) 0.26 0.7 (0.3-1.7) 1.6 (0.4-6.7) 1.5 (0.3-6.5)
10-15.9 222 (42.5) 13 (5.9 1 1 1
> 16 88 (16.9) 8 (9.1 1.6 (0.6-4.0) 1.8 (0.4-7.9) 2.2 (0.5-10.0)
LGA Underweight <10 61 (16.7) 0 0.25 - - -
10-15.9 221 (60.6) 8 (3.6) 1 1 1
> 16 83 (22.8) 4 (4.8) 1.3 (04-4.6) 22(05-10.8) 2.4 (0.5-11.5)
Normal weight <10 258 (19.3) 9 (35 <0.0001 0.6(03-13) 1.0(04-2.7) 1.0 (0.4-2.7)
10-15.9 689 (51.7) 39 (5.7) 1 1 1
= 16 387 (29.0) 49 (12.7) 24 (1.6-3.8) 27(14-52) 29 (1.5-5.7)
Overweight <10 211 (40.7) 23 (10.9) 0.13 0.7 (0.4-1.2) 1.9 (0.8-4.5) 1.9 (0.8-4.4)
10-15.9 221 (42.6) 33 (14.9) 1 1 1
> 16 87 (16.8) 17 (19.5) 1.4 (0.7-2.6) 1.9 (0.7-5.0) 2.1 (0.8-5.4)

Model 1 was unadjusted. Model 2 was adjusted for BMI, smoking status, parity, education, husband's education, and gestational age.
Model 3 was adjusted for BMI, smoking status, parity, education, husband's education, gestational age, and gestational diabetes. Values
are given as number (%) and OR (95% CI). Macrosomia, birthweight = 4,000 g; LGA, large for gestational age (birthweight for 90th

percentile).
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1. Nohr EA, Vaeth M, Baker JL, Sorensen Tla, Olsen J,
Rasmussen KM. Combined associations of prepregnancy
body mass index and gestational weight gain with the
outcome of pregnancy. Am J Clin Nutr 2008;87:1750-9.

. Mamun AA, O'Callaghan M, Callaway L, Williams G,
Najman J, Lawlor DA. Association of gestational weight gain
with offspring body mass index and blood pressure at 21
years of age-evidence from a birth cohort study. Circulation

Table 4. Reproductive performance of rats fed on diets during pregnancy

During  pregnancy
AdLib 50% FR
Mean + SD Mean + SD P-value
No. of pregnant rats 9 8
Total wt. gain (g) 163.8 + 279 68.7 + 28.8 0.01
Total feed intake (g) 485.8 + 43.6 385.9 + 30.6 0.01
Litter weight (g) 75 + 04 6.6 = 0.5 < 0.0001

AdLib: Ad Libitum, 50% FR: 50% food restriction.
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