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> Abstract <

Purpose: This research is to provide baseline data on proper childbirth management
based on the birth outcome of BMI before pregnancy and weight gain during pregnancy
will influence. Method: The subjects were women who delivered a child and newborns
hospitalized in the department of obstetrics in C university general hospital. The following
has been obtained: The women’s age, weight before pregnancy, weight gain during
pregnancy, childbirth history, types of childbirth, educational standards and job existence
and the newborns’ weight in birth, gender, fetal period and hospitalization in an intensive
care unit. Result: The higher the index of body mass of pregnancy women are, the more
they gained the weight just before the childbirth, the more weight newborns have, and the
shorter the child—bearing period is. Related to weight gain during the child—bearing period,
it ranked the highest(first) in the group of under weight gain. The birthrate of premature,
low birth weight, and small for gestational age(SGA) have been ranked high in the group
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of under weight gain. And birthrate of large for gestational age(LGA) has been ranked
high in the group of over weight gain. Conclusion: The study shows that pre—pregnancy
BMI and Weight Gain during Pregnancy affected the newborn birth outcome. Therefore
More active prenatal program that improve the nutritional status of maternal and practice
is needed for appropriate weight gain. Consequently, this study can contribute to
positive newborn birth outcome of maternal and neonatal.
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<Table 1> Characteristics of Pregnant Women and Infants
(n=1047)
Characteristics M4SD / n(%)
Maternal Gestational days 262.7+18.7
Age (years) 327+ 4.2
Height (cm) 160.9+ 52
Pre-pregnancy weight (kg) 56.5£10.8
BMI (kg/mr) 21.8+ 39
Pre-delivery weight (kg) 68.7+11.6
Weight gain (kg) 122+ 54
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<Table 1> Continued

Characteristics M=+SD / n(%)
Age at delivery (years) Below 25 26 ( 2.5)
25~29 188 (17.9)
30~34 512 (48.9)
35 or above 321 (30.7)
Weight (kg) Under weight (BMI<18.5) 104 ( 9.9)
Normal weight (18.5<BMI<23) 657 (62.8)
Over weight (23 <BMI<25) 114 (10.9)
Obese (BMI=25) 172 (16.4)
Gestational weight gain Under-gain 426 (40.7)
Recommended gain 394 (37.6)
Over-gain 227 (21.7)
Parity 0 557 (53.2)
>1 490 (46.8)
Job Yes 425 (40.6)
No 622 (59.4)
Education Below high school 16 ( 1.5)
High school 295 (28.2)
College 662 (63.2)
Graduate school 74 ( 7.1)
Delivery mothod Normal 470 (44.9)
Cesarean 577 (55.1)
Infant
Sex Male 554 (52.9)
Female 493 (47.1)
Gestational weeks <32 52 ( 5.0)
32~36 202 (19.3)
=37 793 (75.7)
Weight (g) 29444711
<1,500 47 (4.5)
1,500~2,499 178 ( 17)
=>2,500 822 (78.5)
Weight ratio SGAt 44 ( 42)
AGATt 887 (84.7)
LGATTt 116 (11.1)
NICU admission Yes 598 (57.1)
No 449 (42.9)

TSGA = small for gestational age
TTAGA = appropriate for gestational age
TTLGA = large for gestational age
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<Table 2—1> Mother's characteristics by pre—pregnancy body mass index (BMI)

Unit: n(%)
BMI BMI<I85 185<BMI<2® 23<BMI<25 BMI>25‘ < or
Characteristics (n=104) (n=0657) (n=114) (n=172)
Age

Below 25 4 (0.4) 16 (1.5) 3 (0.3) 3(03) 7.027

25~29 26 (2.5) 114 (10.9) 16 (1.5) 32 (3.1)

30~34 53 (5.1) 335 (32) 48 (4.6) 76 (7.3)

35 or above 21 (2.0) 192 (18.3) 47 (4.5) 61 (5.8)

Mean+SD (years) 31.6+4.1 327442 33.4+4.0 33.144.6  4.1927C<ca<d)
Education

Below high school 1 (0.1) 6 (0.6) 0 (0) 9 (0.9) 21463

High school 27 (2.6) 164 (15.7) 35 (3.3) 69 (6.6)

College 66 (6.3) 440 (42.0) 72 (6.9) 84 (8.0)

Graduate school 10 (1.0) 47 (4.5) 7 (0.7) 10 (1.0)

Job

Yes 39 (3.7) 297 (28.4) 41 (3.9) 48 (4.6) 11.002"

No 65 (6.2) 360 (34.4) 73 (7.0) 124 (11.8)
Gestational weight gain

Under-gain 62 (5.9) 277 (26.5) 49 (4.7) 38 (3.6) 57.653

Recommended gain 31 (3.0 262 (25.0) 39 (3.7) 62 (5.9)

Over-gain 11 (1.1) 118 (11.3) 26 (2.5) 72 (6.9)

MeantSD (kg) 12.244.5 12.6+4.8 12.946.5 10464 8.701 @44
Pre'f;:f: i;;y (Vkvgght 44.9:3.6 52.844.7 612440  TA4118 673005 e
Pre'f/[ei;:lir;l)wzi ' 57.146.3 65.4+7.0 741483 8474128 331,612 beesd
Parity

0 54 (5.2) 371 (35.4) 56 (5.3) 76 (13)  6.013"

>1 50 (4.8) 286 (27.3) 58 (5.5) 9 (9.2)

Delivery method
Normal 57 (5.4) 314 (30.0) 50 (4.8) 49 (4.7) 23.686"

Cesarean 47 (4.5) 343 (32.8) 64 (6.1) 123 (11.7)

*p< .05 by Chi square test and One way ANOVA
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<Table 2—2> Infant's characteristics by pre—pregnancy body mass index (BMI)

Unit: n(%)
BMI  BMI<I85"  185<BMI<23* 23<BMI<25  BMI=25 % or F
Characteristics (n=104) (n=657) (n=114) (n=172)
Sex
Male 52 (5.0) 359 (34.3) 58 (5.5) 85 (8.1) 554 (52.9)
Female 52 (5.0) 298 (28.5) 56 (5.3) 87 (8.3) 493 (47.1)
Gestational weeks
<32 2 (0.2) 29 (2.8) 7 (0.7) 14 (1.3) 52 (5.0)
32-36 28 (2.7) 113 (10.8) 21 (2.0) 40 (3.8) 202 (19.3)
=37 74 (7.1) 515 (49.2) 86 (8.2) 118 (11.3) 793 (75.7)
Gestational days
Mean+SD (days) 263.1%17.2 264.0+18.2 261.7+19.6 258.04+20.3 47459
Birth weight
Mean+SD (days) 2818.1+618.9 2932.14642.6  2943.0£8004  3068.3:910.9 291479
<1,500 2 (0.2) 24 (2.3) 7 (0.7) 14 (1.3) 47 (4.5)
1,500~2,499 26 (2.5) 110 (10.5) 21 (2.0) 21 (2.0) 178 (17.0)
>2,500 76 (7.3) 523 (50.0) 86 (8.2) 137 (13.1) 822 (78.5)
Weight ratio
SGAT 4 (0.4) 27 (2.6) 6 (0.6) 7 (0.7) 44 (4.2)
AGATt 93 (8.9) 575 (54.9) 93 (8.9) 126 (12.0) 887 (84.7)
LGAT 7 (0.7) 55 (5.3) 15 (1.4) 39 (3.7) 116 (11.1)
NICU Adimission
Yes 56 (5.3) 355 (33.9) 69 (6.6) 118 (11.3) 598 (57.1)
No 48 (4.6) 302 (28.8) 45 (4.3) 54 (52) 449 (42.9)

*p< .05 by Chi square test and One way ANOVA

TSGA = small for gestational age
TTAGA = appropriate for gestational age
THLGA = large for gestational age

A7kt w02 Yehton, FAXoR
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<Table 3> Characteristics of Mother and Infants by Weight Gain Category during Pregnancy

Weight gain category Under Recommended Over Total
ring pregnancy (n=426) (n=394) (n=227) (n=1047) x?
Characteristics n (%) n (%) n (%) n (%)
Maternal
Age (years)
Below 25 12 ( L.1) 7 (0.7) 7 (0.7 26 ( 2.5)
25~29 81 (7.7) 69 ( 6.6) 38 ( 3.6 188 (18.0)
30~34 211 (20.2) 197 (18.8) 104 ( 9.9) 512 (48.9)
35 or above 122 (11.7) 121 (11.6) 78 ( 74) 321 (30.7) 1.668
Education
Below high school 7 (0.7) 6 ( 0.6) 3(03) 16 ( 1.5)
High school 111 (10.6) 94 ( 9.0) 90 ( 8.6) 295 (28.2)
College 280 (26.7) 262 ( 25) 120 (11.5) 662 (63.2)
Graduate school 28 (12.7) 32 (3.1) 14 ( 1.3) 74 (7.1) 5.006"
Job
Yes 165 (15.8) 184 (17.6) 76 ( 7.3) 425 (40.6)
No 261 (24.9) 210 (20.1) 151 (14.4) 622 (59.4) 0.455
Prepregnancy weight (kg)
Under weight (BMI<18.5) 62 ( 5.9) 31 ( 3.0 11 ( L.1) 104 ( 9.9)
Normal weight (18.5<BMI<23) 277 (26.5) 262 (25.0) 118 (11.3) 657 (62.8)
Over weight (23 <BMI<25) 49 ( 47) 39 (3.7) 26 ( 2.5) 114 (10.9)
Obese (BMI=25) 38 ( 3.6) 62 ( 5.9) 72 ( 6.9) 172 (16.4) 57.653"
Parity
0 219 (20.9) 209 (20.0) 129 (12.3) 557 (53.2)
=1 207 (19.8) 185 (17.7) 98 (1 94) 490 (46.8) 1.642"
Delivery method
Normal 201 (19.2) 180 (17.2) 89 (1 8.5) 470 (44.9)
Cesarean 225 (21.5) 214 (20.4) 138 (13.2) 577 (55.1) 3373
Infant
Sex
Male 214 (20.4) 208 (19.9) 132 (12.6) 554 (52.9)
Female 212 (20.2) 186 (17.8) 95 ( 9.1) 493 (47.1) 3.538
Gestational weeks
<32 40 ( 3.8) 8 (0.8 4 (04 52 ( 5.0
32-36 102 ( 9.7) 63 ( 6.0) 37 ( 3.5 202 (19.3)
>37 284 (27.1) 323 (30.9) 186 (17.8) 793 (75.7) 32.969"
Birth weight(g)
<1,500 32 (3.1) 9 (09 6 ( 0.6) 47 ( 4.5)
1,500~2,499 101 ( 9.6) 51 (49 26 ( 2.5 178 (17.0)
=>2,500 293 (28.0) 334 (31.9) 195 (18.6) 822 (78.5) 32.646"
Weight ratio
SGAT 24 (1 2.3) 15 ( 1.4) 5(05) 44 (14.2)
AGATt 371 (354) 338 (32.3) 178 (17.0) 887 (84.7)
LGATtt 31 ( 3.0) 41 ( 3.9) 44 (1 4.2) 116 (11.1) 22.888"
NICU Adimission
Yes 262 (25.0) 200 (19.1) 136 (13.0) 598 (57.1)
No 164 (15.7) 194 (18.5) 91 ( 8.7) 449 (42.9) 1.010

*p-value by Chi square analysis

TSGA = small for gestational age
TtAGA = appropriate for gestational age
TTLGA = large for gestational age
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<Table 4> Relationships between Birth Outcome and Maternal Characteristics

Birth Maternal Crude OR Adjusted OR
outcome characteristics OR 95% CI OR 95% CI
Premature Age 0.999 0.967~1.033 1.001 0.967~1.035
Pre-preg. weight 1.006 0.993~1.019 1.071 1.018~1.127*
Pre-del. weight 0.988 0.975~1.001 0.921 0.894~0.948
Weight gain 0919 0.893~0.946 0.919 0.893~0.946
Pre-preg. BMI 1.027 0.992~1.063 1.038 0.932~1.156
No Job 1.000
Job 0.670 0.498~0.901 0.726 0.527~0.999
Below high school 1.000
High school 1.175 0.368~3.746 1.682 0.510~5.550
College 0.894 0.284~2.812 1.349 0.410~4.440
Graduate school 0.763 0.215~2.704 1.223 0.325~4.601
Cesarean Age 1.091 1.059~1.125 1.085 1.051~1.119*
Pre-preg. weight 1.018 1.006~1.030 0.897 0.857~0.940
Pre-del. weight 1.020 1.008~1.031 1.035 1.010~1.062*
Weight gain 1.019 0.996~1.043 1.019 0.995~1.043
Pre-preg. BMI 1.087 1.050~1.126 1.313 1.184 ~1.455*
No Job 1.000
Job 0.823 0.642~1.054 0.975 0.741~1.283
Below high school 1.000
High school 0.545 0.171~1.730 0.622 0.191~2.296
College 0.385 0.123~1.207 0.539 0.157~1.858
Graduate school 0.191 0.056~0.653 0.249 0.066~0.942
Low birth Age 1.012 0.978~1.048 1.016 0.980~1.053
weight Pre-preg. weight 0.985 0.971~1.000 1.064 1.007 ~1.125*
Pre-del. weight 0.964 0.950~0.979 0.902 0.873~0.931
Weight gain 0.906 0.879~0.935 0.906 0.879~0.935
Pre-preg. BMI 0.979 0.941~1.019 1.053 0.937~1.182
No Job 1.000
Job 0.625 0.458~0.854 0.611 0.436~0.857
Below high school 1.000
High school 1.273 0.352~4.601 1.803 0.474~6.853
College 1.183 0.333~4.210 1.788 0.472~6.772
Graduate school 0.923 0.230~3.711 1.474 0.340~6.388
Infant Age 0.964 0.936~0.992 0.957 0.928~0.987
admission Pre-preg. weight 1.019 1.007~1.031 0.981 0.938~1.027
Pre-del. weight 1.012 1.001~1.022 0.938 0.960~1.008
Weight gain 0.977 0.955~1.000 0.977 0.955~1.000
Pre-preg. BMI 1.071 1.035~1.109 1.162 1.051~1.285*
No Job 1.000
Job 0.543 0.423~0.698 0.665 0.508~0.871
Below high school 1.000
High school 0.670 0.211~2.132 0.961 0.292~3.162
College 0.400 0.128~1.252 0.673 0.206~2.195
Graduate school 0.203 0.060~0.691 0.403 0.113~1.442

*p< .05 by Logistic regression analysis, Adjusted by Age
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