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ABSTRACT

Purpose: The pre-pregnancy body mass index (BMI) is associated with adverse neonatal
outcomes. However, studies on very low birth weight (VLBW) infants are rare. This study
aimed to investigate the effect of maternal pre-pregnancy BMI on VLBW infants.
Methods: This retrospective study evaluated singleton VLBW infants born at the CHA
Gangnam Medical Center from 2006 to 2016. The neonates were classified into three
groups according to the maternal pre-pregnancy BMI: underweight (<18.5 kg/m?), nor-
mal weight (>18.5 to <23 kg/m?), and overweight or obese (>23 kg/m?). Clinical charac-
teristics and morbidities of mothers and infants were analyzed.

Results: A total of 181 infants belonging to underweight (16.6%), normal weight (58.6%),
and overweight or obese (24.8%) groups were enrolled. The pre-pregnancy BMI had a
significant negative correlation with gestational age (r=—0.198, P=0.001) and a significant
positive correlation with the z-score of the birth weight (r=0.078, P=0.001) and bodylength
(r=0.067, P=0.008). The number of extremely preterm infants was significantly higher in
the overweight or obese group. The proportion of risk of small for gestational age infants
was higher in the underweight group (adjusted odds ratio [OR], 2.958; 95% confidence
interval [CI], 1.113 to 7.864), whereas that of infants with severe retinopathy of prematurity
was higher in the overweight or obese group (adjusted OR, 9.546; 95% CI, 1.230 to 74.109).
Conclusion: In our population of VLBW infants, the pre-pregnancy BMI was associated
with gestational age, intrauterine growth, and adverse neonatal outcomes. Therefore,
proper weight control before pregnancy is important.
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Table 1. Maternal Characteristics and Morbidities according to Pre-pregnancy BMI
Pre-pregnancy BMI
Characteristics
Underweight (n=30) Normal (n=106) Overweight or obese (n=45) P-value
Age (yr) 33 (30-35) 34 (31-36) 33 (30-37) 0.265
>35yr 8(26.7) 45 (42.5) 19 (42.2) 0.275
Multiparity 7(23.3) 19(17.9) 12(26.7) 0.455
Smoking 0 0 0
Cesarean section 22(73.3) 90 (84.9) 36 (80.0) 0.329
Breech presentation 5(16.7) 35(33.0) 12 (26.7) 0.204
Antenatal corticosteroids use 17 (56.7) 67 (63.2) 29 (64.4) 0.767
Artificial reproductive technique 2(6.7) 13 (12.3) 8(17.8) 0.359
Body weight (kg)
Pre-pregnancy 46.0 (42.8-48.2) 52.0 (50.0-56.3) 65.0 (61.0-70.5) <0.001
At delivery 54.3 (49.6-59.4) 62.6 (59.0-66.0) 73.0 (67.8-78.0) <0.001
Gain 8.7 (6.0-13.1) 9.0 (6.5-12.1) 5.5 (4.0-10.5) 0.016
% Gain 18.7 (14.3-27.8) 17.4 (11.8-25.0) 8.9 (5.8-16.6) <0.001
BMI (kg/m*)
Pre-pregnancy 17.8(17.1-18.2) 20.5(19.5-21.4) 25.2(24.3-26.9) <0.001
At delivery 20.9 (19.6-22.4) 24.2 (23.0-25.6) 28.3 (27.1-30.3) <0.001
Gain 3.3 (2.4-5.0) 3.6 (2.5-4.9) 2.4 (1.5-4.0) 0.015
% Gain 18.7(14.3-27.8) 17.4 (11.8-25.0) 8.9 (5.8-16.6) <0.001
Preterm labor 13 (43.3) 50 (47.2) 27 (60.0) 0.263
Preterm premature rupture of membrane >18 hr 9(30.0) 36 (34.0) 16 (35.6) 0.880
Preeclampsia 7(23.3) 43 (40.6) 18 (40.0) 0.211
GDM 2(6.7) 4(3.8) 9(20.0) 0.004

Values are expressed as median (interquartile range) or number (%).

Abbreviations: BMI, body mass index; GDM, gestational diabetes mellitus.
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Table 2. Neonatal Characteristics and Outcomes according to Pre-pregnancy BMI

Pre-pregnancy BMI

Characteristics
Underweight (n=30) Normal (n=106) Overweight or obese (n=45) P-value

Male sex 20 (66.7) 46 (43.4) 29 (64.4) 0.014
Gestational age (wk) 29" (28" t0 32") 29" (28" t0317) 28" (26" 10 20™) 0.001

<28 wk 5(16.7) 26 (24.5) 21 (46.7) 0.006
Birth weight (g) 1,220 (1,025 to 1,445) 1,155 (958 to 1,310) 1,010 (820 to 1,295) 0.028

<1,000g 6(20.0) 26 (24.5) 21(46.7) 0.011
Birth weight z-score -1.03(-1.66t0 0.42)  -0.64 (-1.29 to 0.25) -0.10 (-0.61 to 0.67) 0.003
Head circumference (cm) 27.0 (25.8 t0 28.4) 27.0(25.0 t0 28.0) 25.5(23.8t027.5) 0.005
Head circumference z-score -0.60(-1.43t00.73)  -0.38(-0.92 to 0.32) 0.00 (-0.95 t0 0.74) 0.162
Body length (cm) 38.9 (37.0 t0 40.3) 37.4(35.5 0 39.0) 36.5 (34.0 t0 39.0) 0.015
Body length z-score -0.74(-1.21t00.60)  -0.63 (-1.34 t0 0.21) 0.06 (~0.65 t0 0.50) 0.018
Apgar score at 5 min <7 12 (40.0) 54 (50.9) 25 (55.6) 0.409
SGA 12 (40.0) 25 (23.6) 3(6.7) 0.003
LGA 1(3.3) 3(2.8) 4(8.9) 0.241
Treated PDA, no./total no. 7/30(23.3) 27/105 (25.7) 14/41 (34.1) 0.512
Sepsis, no./total no. 8/30(26.7) 21/106 (19.8) 6/44 (13.6) 0.376
Duration of respiratory support (d) 10 (4 to 29) 15 (6t0 39) 22 (9to 44) 0.081
Number of blood infusion* 1(1to2) 2(0to4) 2(0to3) 0.872
Duration of TPN infusion (d)' 23 (15 to 31) 21 (14 to 35) 27(16 to 38) 0.600
NEC stage >2, no./total no. 5/30(16.7) 4/105(3.8) 3/42(7.1) 0.047
Moderate to severe BPD, no./total no. 3/26(11.5) 13/97 (13.4) 5/37(13.5) 0.966
IVH grade >3, no./total no. 1/29 (3.4) 5/103 (4.9) 1/43(2.3) 0.766
Cystic PVL, no./total no. 1/29(3.4) 5/103 (4.9) 3/43(7.0) 0.785
ROP stage >3, no./total no. 2/26 (7.7) 2/95(2.1) 5/37(13.5) 0.035
EUGR, no./total no. 20/30 (66.7) 72/104 (69.2) 25/45 (55.6) 0.270
Death 2(6.7) 7(6.6) 3(6.7) 1.000
PMA at discharge (wk) 38" (36" to 39™) 38" (36™ t0 39") 377 (35" to 38™) 0.205
Changes of body weight z-score during hospitalization”  -1.20 (-1.98t0 -0.69) -1.18 (-2.07 to -0.71) -1.54 (-2.05 to -0.67) 0.849
Duration of hospitalization (d) 51(32to 70) 55(38to 71) 61 (46to 73) 0.302

Values are expressed as number (%) or median (interquartile range).

*Data were available for 29 infants in the underweight group, 103 infants in the normal weight group, and 42 infants in the overweight or obese group;
"Data were available for 28 infants in the underweight group, 98 infants in the normal weight group, and 41 infants in the overweight or obese group;
*Data were available for 30 infants in the underweight group, 105 infants in the normal weight group, and 45 infants in the overweight or obese group.
Abbreviations: BMI, body mass index; SGA, small for gestational age; LGA, large for gestational age; PDA, patent ductus arteriosus; TPN, total
parenteral nutrition; NEC, necrotizing enterocolitis; BPD, bronchopulmonary dysplasia; IVH, intraventricular hemorrhage; PVL, periventricular
leukomalacia; ROP, retinopathy of prematurity; EUGR, extrauterine growth retardation; PMA, post-menstrual age.
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Table 3. Linear Correlation between Gestational Age, Birth
Weight z-Score, Body Length z-Score, and Pre-pregnancy BMI

Pre-pregnancy BMI (kg/m?)

B SE P-value
Gestational age (wk) -0.501 0.218 0.023*
Birth weight z-score 0.212 0.088 0.017*
Body length z-score 0.224 0.099 0.026*

*Adjusted for maternal age, preeclampsia, gestational diabetes
mellitus, maternal weight gain (%).
Abbreviation: BMI, body mass index.

r=0.067, P=0.008
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Table 4. Estimated OR and 95% CI of Neonatal Outcomes according to Pre-pregnancy BMI

OR (95% CI)
Pre-pregnancy BMI
Unadjusted model Adjusted model 1 Adjusted model 2

SGA

Underweight 2.160 (0.917-5.090) 2.958 (1.113-7.864)*

Normal Reference Reference

Overweight or obese 0.231 (0.066-0.811) 0.149 (0.033-0.679)*
NEC >stage 2

Underweight 5.050 (1.263-20.189) 11.473 (1.548-85.028)" 10.274 (0.813-129.753)"

Normal Reference Reference Reference

Overweight or obese 1.942 (0.416-9.077) 1.187 (0.150-9.381)" 0.217 (0.007-6.745)"
ROP >stage 3

Underweight 3.875 (0.519-28.940) 6.999 (0.608-80.549)" 6.242 (0.457-85.160)"

Normal Reference Reference Reference

Overweight or obese 7.266 (1.343-39.309)

9.366 (1.339-65.523)" 9.546 (1.230-74.109)"

*Adjusted for maternal age, preeclampsia, gestational diabetes mellitus, and maternal weight gain (%); Adjusted for maternal age, preeclampsia, gesta-
tional diabetes mellitus, maternal weight gain (%), antenatal corticosteroids use, sex, gestational age, birth weight, and SGA; "Adjusted for maternal
age, preeclampsia, gestational diabetes mellitus, maternal weight gain (%), antenatal corticosteroids use, sex, gestational age, birth weight, SGA, treat-
ed patent ductus arteriosus, duration of respiratory support, number of blood infusion, and sepsis.

Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index; SGA, small for gestational age; NEC, necrotizing enterocolitis; ROP,

retinopathy of prematurity.
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