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Abstract

Objective—To estimate second stage duration and its effects on labor outcomes in obese versus
nonobese nulliparous women.

Study Desigh—This was a secondary analysis of a cohort of nulliparous women who presented
for labor at term and reached complete cervical dilation. Adjusted relative risks (aRR) were used
to estimate the association between obesity and second stage characteristics, composite neonatal
morbidity, and composite maternal morbidity. Effect modification of prolonged second stage on
the association between obesity and morbidity was assessed by including an interaction term in the
regression model.

Results—Compared with nonobese, obese women were more likely to have a prolonged second
stage (aRR: 1.48, 95% ClI: 1.18-1.85 for =3 hours; aRR: 1.65, 95% CI: 1.18-2.30 for =4 hours).
Obesity was associated with a higher rate of second stage cesarean (aRR: 1.78, 95% ClI: 1.34—
2.34) and cesarean delivery for fetal distress (aRR: 2.67, 95% ClI: 1.18-3.58). Obesity was also
associated with increased rates of neonatal (aRR: 1.38, 95% CI: 1.05-1.80), but not maternal
morbidity (aRR: 1.06, 95% CI1:0.90-1.25). Neonatal morbidity risk was not modified by prolonged
second stage.

Conclusion—Obesity is associated with increased risk of neonatal morbidity, which is not

modified by prolonged second stage of labor.
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Obesity is a growing public health concern in the United States as its prevalence continues to
rise. According to the 2014 National Health and Nutrition Examination Survey, 37% of
reproductive aged women (20-39 years old) are obese.! The effect of obesity on
reproductive health outcomes is concerning. Obesity increases maternal and neonatal
complications throughout pregnancy, labor and delivery, and the postpartum period.2=>

Women who are obese are at increased risk of labor induction, prolonged labor, and cesarean
delivery.2-8 There are several studies supporting prolonged duration of the first stage of
labor among obese women. However, there is limited and conflicting data on the impact of
obesity on second stage duration.5-8 Previously, two cohort studies did not show an
association between body mass index (BMI) and second stage duration, while an additional
study showed a shorter second stage duration among obese women compared with nonobese
women,8.9.10

Second stage of labor duration greater than 3 hours has been associated with increased
neonatal and maternal morbidity.11-15 Neonatal complications include low 5-minute Apgar
scores, intensive care unit admissions, need for resuscitation at delivery, and sepsis. Maternal
complications include infectious morbidities (e.g., endomyometritis, fever), uterine atony,
hemorrhage, and perineal lacerations. Since obesity is also a risk factor for neonatal and
maternal morbidity during labor, we hypothesized that obese women may have a
disproportionate increase in neonatal and maternal morbidity when second stage of labor is
prolonged.

The objective of this study was to compare second stage duration between obese and
nonobese nulliparous women and assess neonatal and maternal morbidity in these two
groups stratified by duration of the second stage.

Materials and Methods

This is a secondary analysis of a prospective cohort of nulliparous women who delivered at
=37 weeks of gestation at Washington University Medical Center in St. Louis from 2010 to
2014. Washington University in St. Louis Human Research Protection Office approved this
study. Multiple gestations and women who did not reach full cervical dilation prior to
delivery were excluded. Women who did not have height or weight data were also excluded
from the analysis (7= 20, 0.67% of cohort).

Trained obstetric research nurses abstracted detailed demographic information, obstetric,
prenatal history and ante-partum history, labor and delivery course, and maternal and
neonatal outcomes. Gestational age was based on the woman’s last menstrual period or first
ultrasound.1® BMI was calculated using patient weight and height at the time of admission
for delivery. Based on the Center for Disease Control definition, obese womenwere
thosewith a BMI =30 kg/m2, and nonobese women were those with a BMI < 30 kg/m?.

The primary outcomes were prolonged second stage duration and second stage cesarean
delivery. Prolonged second stage duration was defined as =3 hours and =4 hours based on
current recommendations from the American College of Obstetrics and Gynecology.1’
Secondary outcomes were composite neonatal and maternal morbidity. Composite neonatal
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morbidity included hypoxic ischemic encephalopathy, therapeutic hypothermia, intubation,
respiratory distress, culture-proven sepsis, and umbilical cord pH < 7.10. Composite
maternal morbidity included peripartum fever (=38.0°C), chorioamnionitis, postpartum
hemorrhage (blood loss >500 mL after vaginal delivery or >1,000 mL after cesarean
delivery), blood product transfusion, and endomyometritis. Chorioamnionitis and
endomyometritis variables were assigned based on clinical diagnosis recorded in the chart
by peripartum physician and treatment with appropriate antibiotics. In general, our
institutional protocol is presence of fever (either persistent temperature of > 38.0-38.9°C or
39.0°C on one occasion), exclusion of other potential sources and presence of fundal
tenderness in the case of endomyometritis or presence of additional clinical criteria as
outline by American College of Obstetricians and Gynecologists.18 When more than one
neonatal or maternal morbidity was present, only one per patient was counted toward each
composite. Second stage of labor was defined as the time between full cervical dilation and
delivery of the neonate. Delayed pushing was present if the time between complete cervical
dilation and initiation of pushing was =60 minutes. Primary and secondary outcomes were
compared between obese and nonobese patients. An associa tion between second stage
duration and cesarean delivery rates was also calculated among the two cohorts.

Baseline and labor characteristics were estimated for the entire cohort and compared
between obese and nonobese women using X2 for categorical variables and the student #test
or Mann-Whitney U-test for continuous variables, as appropriate. Normality was tested
using the Shapiro—Francia test. Multivariable logistic regression was used to compare
primary and secondary outcomes and to adjust for confounders. The variables initially
included in the models were selected if they were identified as significant in the univariate
analyses and had prior evidence of effect.19-23 A backward step-wise selection was then
performed, keeping only covariates that remained significant in the model looking at our
primary outcome of prolonged second stage, which were neonatal birthweight and black
race. Initial models also included induction and maternal comorbidities (hypertensive
disease and diabetes). Delayed pushing was not included in the models as it is on the causal
pathway in the relationship between obesity and labor duration. Adjusted relative risks
(aRR) were estimated using a method proposed by Zhang et al?4 Model fit was assessed
with the Hosmer—Lemeshow goodness of fit test.2> An interaction term was included in the
logistic regression models to test whether the relationship between obesity and neonatal or
maternal morbidity was modified by prolonged second stage duration.

All patients meeting inclusion criteria were included and, therefore, no a priori sample size
estimation was performed. STATA Version 12.1 (STATA Corp., College Station, TX) was
used to perform all analyses.

There were 2,948 women who met inclusion criteria. Of these, 1,552 (52.6%) had a BMI <
30 kg/m? and 1,396 (47.4%) had a BMI =30 kg/m2. On average, women who were obese
were more likely to deliver beyond 40 weeks gestation and have infants weighing =4,000
grams. Obese women were also more likely to have maternal comorbidities including

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Frolova et al.

Page 4

hypertensive disorders and pregestational diabetes, an induction of labor and undergo
delayed pushing in the second stage of labor (Table 1).

The median duration of second stage of labor was longer among obese women than
nonobese women (61 vs. 55 min, p< 0.01; Table 2). Additionally, the 90th, 95th, and 99th
percentiles of second stage duration were longer in obese relative to nonobese women (Table
2). Obese women were more likely to have a second stage duration lasting =3 hours (aRR:
1.48, 95% ClI: 1.18-1.85) or 4 hours (aRR: 1.65, 95% CI: 1.18-2.30) compared with
nonobese women. Obese women were also more likely to have a cesarean delivery in the
second stage of labor when compared with nonobese women (aRR: 1.78, 95% CI: 1.34—
2.34). Arrest of descent was the most common indication for cesarean and was not
statistically different between the two groups (Table 3). However, obese women were two
and a half times more likely to undergo cesarean delivery for fetal distress in the second
stage. There was no difference in proportion of operative vaginal deliveries between the two
groups.

We stratified duration of the second stage into <2 hours, 2 to 3 hours, 3 to 4 hours, and =4
hours to further understand whether the timing of second stage cesarean deliveries differed
in obese versus nonobese women (Fig. 1). Cesarean delivery was significantly higher among
obese women at all time points less than 4 hours (<2 hours, 2-3 hours, and 3-4 hours)
compared with nonobese women. Cesarean delivery rates were highest when the second
stage duration was =4 hours and were not statistically different between obese and nonobese
women in this group.

Neonates born to obese women had a significantly higher risk of composite neonatal
morbidity compared with those born to nonobese women after adjusting for birthweight and
black race (8.6 vs. 5.7%, aRR: 1.38, 95% CI: 1.05—-1.80; Table 4). When the cohort was
stratified by duration of second stage, obesity was only associated with a higher rate of
neonatal morbidity among women with a second stage of labor 0 to 3 hours, with no
evidence of interaction (p for interaction 0.24 and 0.27). Maternal composite morbidity was
not different between obese and nonobese women after adjusting for confounders (18.5 vs.
15.5%, aRR: 1.06, 95% CI: 0.90-1.25; Table 4). All adverse neonatal outcomes except
neonatal acidemia, umbilical artery pH < 7.10, and culture-proven sepsis were significantly
higher in neonates born to obese women when compared with nonobese women (Table 5).

Discussion

In this large cohort of nulliparous women, we found that obese patients have an increased
risk of prolonged second stage of labor and cesarean delivery in the second stage compared
with nonobese women. Neonatal morbidity was significantly higher among obese women
compared with nonobese women, and this risk was not modified by duration of the second
stage of labor.

Our findings differ from those of the few prior studies, which showed either no increase or a
decrease in second stage duration among obese women.8:910 The prior studies characterized
second stage of labor duration as a continuous variable, which shows only a slight, likely
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clinically insignificant, difference in our study as well. We propose that the distribution of
second stage duration may be more relevant and more able to detect significant differences
than comparison of a median duration alone. Analyzing the second stage of labor as
dichotomous variables of increasing duration in our study highlights that a larger proportion
of obese women have a second stage lasting =3 and =4 hours. Our overall incidence of
prolonged second stage of 9.7% is comparable to prior publications.26 Second stage of labor
duration greater than 3 hours has previously been shown to increase both maternal and
neonatal complications.11:14.27 |n a population that is known to have increased morbidity
associated with labor, this increase in second stage duration may be a contributing factor.

The difference in second stage duration between patients with and without obesity may be
attributed to several factors. In clinical practice, providers may alter their labor management
in the setting of obesity. Some providers may have more leniencies during the labor process
in an attempt to avoid the morbidity of cesarean delivery in obese women. On the other
hand, the concern for abnormal labor progression and the potential for an emergency
cesarean delivery may prompt other providers toward more expeditious intervention in the
labor process. There is also evidence that incision to delivery times are longer in the setting
of cesarean deliveries in obese women, which may translate into increased second stage
duration despite timely decisions to deliver via cesarean.28 Additionally, mechanistic studies
in vitro and using animal models have suggested a dysfunction in myometrial contractility in
the setting of obesity.29:30 Uterine contractions increase in intensity until fetal expulsion
occurs and play an important role in the second stage of labor, suggesting that any
myometrial dysfunction, such as that seen in obesity, could be reflected during this phase of
the labor process by a prolonged duration.

We found that the rate of cesarean delivery during the second stage of labor is two times
higher among obese women than nonobese women. Givenwhat we know about the
morbidity of cesarean delivery among obese women, including higher infection and wound
complication rates, this is an important finding to take under consideration.3! Second stage
cesarean deliveries are associated with significantly increased maternal morbidity, including
intraoperative complications, hemorrhage, and endomyometritis.32-34 The increased
maternal morbidity seen among obese women undergoing cesarean deliveries may be further
compounded by increased rates of cesarean deliveries in the second stage of labor. The
increased rate of cesarean deliveries among obese women was seen only prior to second
stage duration reaching 4 hours, suggesting that the incidence of prolonged second stage is
not solely the result of provider-delayed initiation of cesarean delivery in obese women.
However, the higher incidence of cesarean among obese women early in the second stage
may be a reflection of provider inability to monitor the fetus for distress since electronic
fetal monitoring can be challenging in this population.3®> Additionally, if there is a behavioral
tendency for provider intervention earlier in obese women, the natural history of the duration
of the second stage may be even longer than what we observed. Since we also sawan
increase in cesarean delivery for nonreassuring fetal status, we suspect that this increase in
cesarean delivery may be related to fetal compromise seen earlier in the second stage among
obese women.
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Two prior studies showed no association between BMI and rates of second stage cesareans;
however, these studies had considerably higher rates of operative vaginal deliveries (18-30%
compared with 8.7% among our cohort).?-3¢ National trends over recent years show a
consistent drop in operative vaginal delivery rates,1” which may partially explain the decline
in operative vaginal deliveries in our study. Since prior data suggest that obesity is a risk
factor for operative delivery, this population may be at a disproportionate risk of cesarean
delivery as rates of operative vaginal delivery decline.3

Increased morbidity among neonates born to obese women has previously been reported.
2,38.39 While we hypothesized that prolonged duration of second stage may lead to a
disproportionately higher rate of neonatal morbidity specifically among obese women, our
data do not support this. Instead, our data demonstrate the risk of neonatal morbidity in
obese women is elevated in second stage <3 hours, but not in the cases of prolonged second
stage. The effect modification analysis, additionally, did not show a significant interaction
between obesity and second stage duration in assessing the effects of obesity on neonatal
morbidity. This suggests that the effect of obesity on neonatal morbidity is not significantly
different between women with normal and prolonged second stage durations. However, the
number of women with second stage duration > 4 hours was low (7= 138) and there may be
an interaction we are underpowered to detect. Alternatively, we did not examine the effects
of prolonged first stage or cesarean delivery on the interaction of obesity and prolonged
second stage. It is possible that prolonged first stage differentially affects neonates of obese
women, resulting in higher cesarean rates in the second stage and lower proportion of
susceptible neonates reaching prolonged second stage durations. Lastly, our finding of a
significantly higher risk of cesarean delivery due to nonreassuring fetal status in obese
women, particularly prior to reaching 4 hours of second stage duration, suggests that the
relationship between maternal obesity and neonatal morbidity in the second stage of labor
warrants further investigation.

We did not detect a statistically significant difference in maternal morbidity between obese
and nonobese women at any durationof second stage. This suggests that while maternal
morbidity is increased among women with prolonged second stage, obese and nonobese
women are equally susceptible. However, obese women do experience higher rates of
surgical complications and we did not stratify our cohort by delivery mode to look at rates of
maternal morbidity following second stage cesarean. Since the cesarean rate was only 9.5%,
we would be underpowered to detect a difference, but this is an important question to
address in future studies.

The large sample size and high proportion of obese women (47%), which allowed us to
perform stratified analyses, are strengths of this study. However, despite our large cohort, the
number of nulliparous women with a prolonged second stage, especially =4 hours, was small
and may have prevented us from detecting significant interactions. The use of composite
outcomes may be viewed as a weakness, but was necessary to detect differences in rare
outcomes. Additionally, we selected the components of the composite carefully to include
morbidities that are plausibly linked to obesity and prolonged second stage duration.
Variation in physician labor management can be a source of bias as second stage
management was not standardized in this study. Our institution has a variety of providers
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who manage the laboring patient including several private practitioners, residents, laborists,
Maternal-fetal medicine physicians, and providers from federally-qualified health centers.
As part of the nature of a tertiary-care center, the patient population is higher-risk than
average and thus may require more intervention than normal deliveries. This is likely
reflected in our high induction rate and should be taken into account when interpreting the
results. Lastly, this study only examined short-term outcomes and there may be undetected
effects on longer outcomes such as maternal wound complications, pelvic floor support,
incontinence and neonatal neurologic morbidity.

In conclusion, among nulliparous women, obesity is associated with higher rates of
prolonged second stage of labor and second stage cesarean delivery. While neonatal
composite morbidity was higher among obese women, this was not differentially affected by
duration of second stage.
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Fig. 1.
Cesarean rate by second stage of labor. Rate of cesarean deliveries within each strata of

second stage duration for obese and nonobese women. Represented as percent of total
deliveries during each time point.

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.




Page 11

Frolova et al.

Author Manuscript

200 (0eT) 28t (zot) 65T Buiysnd pakejag
010 (7'v6) 8TET (6'26) ¢t [einpid3

(¥09) €02 (L'ov) 2e9 pasnpul

(2'0¢) 62V (g'0g) 8L¥ pajuawbny

100°0> (6'87) ¥92 (582) evy snosuejuods
adA1 Joge
100°0> (9zm) oLt (561) 208 VoS
100'0> (e79) v2 (72 Le EILUOSOII.IN
100°0> TSv F €G¢€ GEY F ¢2IE (6) yubram yuejul

(zg)stT (5'91) 952 Buyo

(z'92) 99¢ (9°82) vvv Uelseane)

100'0> (5'59) 516 (6'7S) 298 oelg
Aoy

(r'TT) 65T (92) 811 PRUAS

(9'99) 06 (5'99) 228 907—o6€

7000 (028 Ly (6'5€) LSS 98E—oL€
abe JeuonreIsan
700°0> TCTFG6E BTTFE6E (s>190m) abe [euonrelsah uean
GE0 (z'€) v (92) ov sejaqeIp [euolelse
1000 (61) 92 (906 sajaqeIp [euoneisabiold
100 (0's) 0L (ze) 6y g*Ha
100'0> (9€2) 62€ (9%1) Lee | Aoueubeid Jo Jspiosip anisuaLadAH
100°0> (e'%) 09 (e'1) 02 uoisuanadAy o1uoiyd
100'0> (9°€2) L98 (9's1) zv2 p13POSIP antsURYAdAH
ST0 (z9)eL (Tv) €9 afe [eulsjew paoueAPY
v1°0 LSFGET 8GFTET abe [eusarelN

anfen-d | 96ET = N ;w/BX 0E= IING | 2GST = N ;W/B3 0€ > IING
SONIS1IB)oRIRYD BUI|asedg
T 3|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.



Page 12

Frolova et al.

“(Uuawiom snoJedinu Ul Y £°GT <) HOYO0D 8y} UIyIM a[nusaad Yige < uoneinp abeis 8T

‘sajaqelp [euonelsab pue euolresabaid sapnjoul

q

‘s19pJosip anisualadAy Jeuonrelseb ‘uoisuapadAy d1u0Iyd mmc:_oc_w

"$9|e1IeA SNONUIIUO0D 104 158177 ASUNYAN—UURA 1O 15917 JUBPNIS U pue S3|geLieA [ed1ioBaes 10} 2X uo paseq sanfen-d *ds ueaw 1o (%) & a4 sanjeA ;310N

“Juejul 9Bk [euoneIseh 10} [[BWS ‘YOS ‘Xapul ssew Apog ‘|G :SUONRIABIGOY

100

(0'7) 29

(0'9) ¥8

Qmmﬂm 15T pabuojoid

anfep-d

96ET = N LW/B 0EZ IING

TSST = N zW/Bx 0€ > IINg

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.



Page 13

"JUBIGMULIIG [eJeU03U U 8381 Y. 0} PAISNIPR MY ‘53X 40 153} WINS-UEI UOXOD|IA UO Paseq anfeA-d’ ‘sainuiw i papussaid uoneinp abels puodas,

"pay10ads as1mIBY10 ssajun ‘(HO1) Uelpawl 10 (%) U aJe sanfeA 810N

‘|EAJBIUI BOUBPIUOD ‘1D ‘Xapul ssew Apoq ‘|G :SUOIRIABIGAY

Frolova et al.

(re'z-ve1)8LT | (05°C-SP'T) T6'T 100> (56) zeT (09) 22 (1'2) 602 Uealesa)

LL0 (g'8) 61T (8'8) L€T (£'8) 95¢ | Asanijap [euiben annessdo

(66'0-€6°0) 960 | (86°0~26°0) S6°0 100> (028) GVT'T (z'98) 8eE'T (z'v8) esv'e Ksanrjap eurfen
AKianijap Jo apoN
(0e'2-8TT)S9T | (ETC-0T'T) ST 100 (2'9) 08 (L€) 85 (L'v) seT uy= abeys puz
(S8T-8TT)8Y'T | (6L T-STT) EV'T 100> (S'TT) TOT (T'8) geT (2'6) 982 yez abels pug
- T/€ 90€ 0z€ anusoled yiee
- e 11 9€T anusosed yise
- 6T 691 8.1 anusolad Yi06
100 (911-€€) 19 (5'66-0€) G5 (ot-Te) 25 | 2"OMH 3bers pug LeIpa

(10 9%56) yye (109656) ¥y | enfen-d | 96ET = N W/BX 0E< IING | 2SST = N ;W/BX 0€ > 1ING | 8v6z = N 10yoD

Author Manuscript

¢ dlqeL

Author Manuscript

1ING Aqg sonsiiaioeIeyd Joge] Jo abeys puodas

Author Manuscript

Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.



Page 14

Frolova et al.

YBIamyLIIg [e1eUOBU PUB 381 Xoe[q 10} parsnipe Yy "paiioads aSIMIBYI0 Ssajun ‘(95) & aJe SanjeA (810N

‘|eAJBIUI BDUBPIUOD ‘|D ‘Xapul ssew Apoq ‘|G :SUOIRINBIGAY

(ST'1-6€°0) 99°0 | (0€°T0OSV'0) LL°0 €e0 (6'81) S¢ (2%2) 6T | sniels [e3o) Bulinssealuou pue Jusdsap JO Isaily

(85¢-8T'T) L9C | (8¥'9-€2°T) ¢8¢C 100> (0°ze) 62 (819 snyels [e3d BulinssealuoN

(ST'1-12°0) 560 | (0T'T-TL'0) 680 620 (928) 9. (6'v9) 05 U823 JO IS8V
(1D 9%6G6) yye (1D 9%56) ¥ | anfea-d | 2€T =N oW/B3 0£2 1ING | LL =N ;w/Bx 0€ > ING

Author Manuscript

1ING Ag AJaAljap uealesad 10} UOIeIIpU|

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.



Page 15

Frolova et al.

Author Manuscript

‘yBIamyuIIg [B1UOBU PUE 8381 Xoe|q 10} paIsnipe Hy "Paifioads asIMIBLI0 SSajun ‘(%) U 8Je sanjeA (810N

‘|EAJBIUI BOUBPIIUOD ‘1D ‘Xapul ssew Apoq ‘|G :SUOIRIABIGAY

(¥0'2-L90) 92T | (Lee—vL0) 62T (e'7€) 52 (Tv2) ¥1 up= afels pug
(ov'1-€v'0) 660 | (T9°'T-250) 960 (zro)ee ('82) 6T Ur—¢ abes pug
(sz'1-28'0)50'T | (0V'T-86°0) 9T'T (TLm) 112 (9%7) 802 ue > abess pug
(S2'1-06'0) 90'T | (OV'T-TO'T) 6T'T (5'81) 85¢ (5'ST) Ty | amsodwod [eulateN
(£09-050) 26'T | (18'6-98°0) 06C (osm) et (c9)e up= aless pug
(02'2-91°0) €9°0 | (L€'2-6T0) 99°0 (6'7) v (s Ur—¢ abes pug
(e8T-v01T) 8T | (€6'T-0T'T) 9¥'T (e8) 2ot (L9) 18 ue > abess pug
(081-50T) 86T | (26 T-€T'T) LV'T (98) 81T (2'9) 68 | susodwoo [eyeuosN
(1D %56) He (10 %G6) ¥ | 96ET = N ;Ww/Bx 0€Z 1ING | 2SST = N ;w/BMog > 1INg

¥ alqeL

Author Manuscript

1NgG Ag A11p1gJow [eulsew pue [eleuoaN

Author Manuscript

Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.



Page 16

Frolova et al.

Author Manuscript

"paig1oads aSIMIBLIO SS3JUN ‘(%) U/ BJe SaN[eA 310N

"JUN 8489 BAISUBIUI [TRUOBU ‘NDIN ‘[eAISIUI 3OUSPLUOD ‘D ‘X3pul Ssew Apog ‘NG :SUONRINBIGAY

1000 (5's1) 912 (zTm) eLT uoissiwpe NJIN
5000 (¢v) 65 (o) Le L > dv9dV ainuiw-g
- 0 (Toez sisdas
1L0 (c2)oe (e1) 02 0T'L > Hd
5000 (8'9) G6 (s'v) 69 ssansip Aiojedidsey
200 (r1) 61 (s0)8 uolyeqnyu|
100°0> (z1) 91 (Toez elwIaylodAy onnadesay |
1000 (o vt (170) 2 | Auredopeydssus srweyasi a1xodAH
suauodwod ausodwo)
anfep-d | 96ET = N ;W/BX 0£Z IING | 2GST = N LW/BX 0€ > IING
SaW091N0 AJIPIgIOW [B1RUOAU [BNPIAIPU|
G 9|qel

Author Manuscript

Author Manuscript

Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2021 April 28.



	Abstract
	Materials and Methods
	Results
	Discussion
	References
	Fig. 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

