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Abstract

Objective Obesity is one of global health problems and

maternal obesity may be associated with increase in risk of

pregnancy complications and neonatal death. The purpose

of this study was to evaluate the effect of maternal pre-

pregnancy body mass index (BMI) on neonate Apgar score

at minute 5.

Methods In a retrospective cohort study, Apgar score at

minute 5 of all singleton term babies of nulliparous women

whom were delivered in Shahid Sadoughi Hospital, Yazd,

Iran, from 2007 to 2009 were evaluated. Body mass index

(BMI: weight in kg/height in m2) of the mothers were

calculated and BMI less than 18.5, 18.5–24.9, 25–29.9 and

more than 30 were considered underweight, normal,

overweight and obesity, respectively. Neonatal Apgar score

of 3–7 and less than three was considered as low and very

low Apgar score, respectively.

Results Eighty-eight (2.8 %) women were underweight,

1,401 (44.9 %) normal weight, 1,389 (44.5 %) overweight

and 242 (7.8 %) were obese. 477 (15.3 %) and 31(0.7 %)

neonates had low and very low Apgar score, respectively at

minute 5. Logistic regression analysis showed maternal

overweight [in odd ratio of 3.7, 95 % CI 2.4–4.6] and

obesity [in odd ratio of 13.4, 95 % CI 9.7–14.1] were risk

factors of neonatal low Apgar score, but they had not any

statistically significant effect on neonatal very low Apgar

score.

Conclusion Maternal pre-pregnancy overweight should

be more concerned to prevent complication of low Apgar

score in their newborns.

Keywords Pre-pregnancy BMI � Nulliparous women �
Apgar score � Newborn

Introduction

Obesity is one of health problems and prevalence of

woman obesity in reproductive age has increased [1].

Obesity in pregnancy might be associated with maternal

complications such as increase in risk of pregnancy-

induced hypertension, preeclampsia, gestational diabetes

and cesarean delivery and also fetal and neonatal compli-

cations such as fetal growth abnormalities (macrosomia,

intrauterine growth retardation), fetal death, cerebral palsy

and other adverse neonatal and infancy outcomes [2, 3].

The Apgar score, which was introduced by Virginia

Apgar in 1953, is evaluated at minutes 1 and 5, and is

commonly used as a method to evaluate neonatal well-

being immediately after birth and can be used as an indi-

cator of asphyxia [4].

The Apgar score at minute 5 was shown to be more

predictive of neonatal survival than at minute 1. Apgar

score equal or more than seven from the total number of ten

in neonate is seen as an indication of a normal condition

and a three or less score is taken as a reason for specific

concern [5–7].

Although, the Apgar score is not used to guide resus-

citation or was not originally intended to predict long-term

health outcomes, but it informs about prognosis beyond the
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neonatal period and is useful as a measure of the newborn’s

overall status and response to resuscitation [8].

It should be noted that it has been known for some time

that a low Apgar score of 0–3 for a prolonged period of

time is predictive of subsequent disability. Recent studies

have shown that even transiently low Apgar score is

associated with lower intelligent quotient in later life [9].

According to Moster et al. [10] study, low Apgar score

was strongly associated with death and CP and the Apgar

score remains important for early detection of infants at

increased risk of serious and fatal conditions.

Influence of some maternal biologic factors such as age,

parity and body mass index (BMI) on the neonatal Apgar

score at the minute 5 has been evaluated in Straube and

Kashanian studies [11, 12].

Since, the Apgar score is an important indicator of

subsequent outcomes, determination of factors that might

be associated with low Apgar score is of clinical interest

to predict serious conditions and planning of appropriate

neonatal care.

The purpose of this study was to evaluate the effect of

maternal pre-pregnancy body mass index (BMI) on neonate

Apgar score at minute 5.

Methods

In a retrospective cohort study, Apgar score at minute 1

and 5 of all singleton term babies of nulliparous women

whom were delivered in maternity Shahid Sadoughi Hos-

pital, Yazd, Iran, from 2007 to 2009, were evaluated.

Annually, about 2,400 deliveries were done in this

hospital. Sample size based on Z formula and confidence

interval of 95 % with 80 % power to detect a significant

difference between the two groups with a level of 0.05, was

assessed in 3,000 mothers .

Neonatal Apgar score at minute 1 and 5 in neonates was

assessed and score of 3–7 and less than three was consid-

ered as low and very low Apgar score, respectively. The

Apgar score is determined by evaluating the newborn baby

on five simple criteria on a scale from 0 to 2, then summing

up the five values thus obtained. The resulting Apgar score

ranges from zero to 10. The five criteria are summarized

using words chosen to form an acronym (appearance,

pulse, grimace, activity, and respiration). Apgar was scored

by a first-year pediatrics resident.

Maternal data were obtained from self-reported infor-

mation on pre-pregnancy weight.

(At the beginning of the pregnancy in the first visit) and

height and prenatal care records database during the first

visit. Body mass index (BMI: weight in kg/height in m2) of

the mothers were calculated and BMI of less than 18.5,

18.5–24.9, 25–29.9 and more than 30 were considered

underweight, normal, overweight and obesity, respectively,

based on the world health organization classification [13].

Eligible participants included mothers who remembered

their pre-pregnancy weight and height and had a singleton

and cephalic presentation fetus and term (38–40 weeks of

gestation) pregnancy.

Under 18 years or more than 35 years old women,

inappropriate pelvic in the first pelvic examination, those

who used sedative or regional anesthesia during labor,

those who had known maternal disease (diabetes mellitus,

hypertension, cardiopulmonary disorders), who smoked

during pregnancy, polyhydramnios, prolonged premature

rupture of membrane, elective cesarean section, placenta

previa, cord prolapsed, neonates with known neonatal

disorders which can change the Apgar score (neural, pul-

monary, cardiac disorders and with major congenital

malformations, chromosomal abnormalities and genetic

syndromes) and multiple pregnancies were excluded.

The data were analyzed using SPSS 15 statistical soft-

ware. Chi-square test or Fisher exact test were used for data

analysis of qualitative variables and mean values were

compared using ANOVA.

Multinomial regression was used to examine low and

very low neonatal Apgar score at minute 5 after adjustment

for individual risk factors of maternal overweight and

obesity. Differences were considered significant at P values

of less than 0.05.

This study has been approved by the ethics committee of

Shahid Sadoughi University of Medical Sciences, Yazd,

Iran, and all the participants gave a written informed

consent. The survey results were kept confidential.

Results

Finally, 3,120 mothers with singleton pregnancies and

available pre-pregnancy BMI with mean age

28.1 ± 3.4 years were evaluated. Eighty-eight (2.8 %)

women were underweight, 1,401 (44.9 %) normal weight,

1,389 (44.5 %) overweight and 242 (7.8 %) were obese.

Comparison of some maternal and neonatal characteristics

based on maternal pre- pregnancy BMI is shown in

Table 1, which indicates that mean of mother age, gesta-

tional age and pregnancy weight gain, mother employment

status and neonatal sex were not statistically significant

different in various types of BMI.

Four hundred and seventy-seven (15.3 %) and 31

(0.7 %) neonates had low and very low Apgar scores at

minute 5, respectively. Comparison of neonatal Apgar

scores at minute 1 based on maternal pre- pregnancy BMI

with Chi-square test are presented in Table 2, which indi-

cates that the frequency of low neonatal Apgar score is not

significantly different in various BMI.
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Table 3 shows that the 5-min Apgar score is signifi-

cantly influenced by maternal BMI. Compared with new-

borns of normal weight mothers, low Apgar score were

higher in other groups.

However, the risk of low Apgar score was increased in

newborns of underweight mothers, but did not achieve

significant.

Discussion

The present study has evaluated the effect of maternal pre-

pregnancy BMI on neonatal Apgar score at minutes 1

and 5.

The Apgar score is a useful and fast screening instru-

ment for prediction of primary and secondary neonatal

outcomes and neonates with Apgar score at minute 5 of

less than three, had increased risk for neonatal death and

CP. A low Apgar score at minute 1 might be caused by a

temporary depression and Apgar score at minute 5 was

shown to be more predictive of survival than the 1-min

score [10].

In this study, 44.5 and 7.8 % of women were overweight

and obese, respectively, before they became pregnant

which is higher than that of Baron et al. [14] study with

incidence of obesity of 23 %.

In this study, maternal overweight and obesity were

risk factors of low Apgar score at minute 5 in their

neonates, which is in compliance with other studies that

found maternal obesity has significantly increased the risk

of low neonatal Apgar score [11, 14, 15]. However in

Baron et al. [14] study, low Apgar score and other poor

outcomes were more frequent in neonates of mothers who

had BMI of more than 35. However, in a population-

based study of Usha Kiran et al. [16], frequency of 5 min

less than 7 Apgar score was not significantly different in

obese and normal weight women and also, in Danish

study, no significant differences in neonatal Apgar score

were seen in normal weight, overweight and obese

women [17].

Table 1 Comparison of some of maternal and neonatal characteristics based on maternal pre- pregnancy BMI

BMI \18.5 18.5–24.9 25–29.9 [30 P value

Maternal age in year: mean ± SD 28.2 ± 7.4 29.1 ± 5.5 28.1 ± 4.8 27.9 ± 4.6 0.3

Gestational age in week: mean ± SD 38.9 ± 1.2 38.7 ± 1.7 38.5 ± 0.9 38.6 ± 1.5 0.2

Mother employment

Yes [N(%)] 52 (59.1) 649 (49.50) 625 (45) 102 (42.1) 0.08

No [N(%)] 36 (40.9) 707 (50.5) 764 (55) 145 (57.9)

Neonatal sex

Girl [N(%)] 40 (45.5) 720 (51.4) 673 (48.5) 131 (54.1) 0.09

Boy [N(%)] 48 (54.5) 681 (48.6) 716 (51.5) 111 (45.9)

Pregnancy weight gain in kg: mean ± SD 6.8 ± 1.3 6.2 ± 1.4 7.3 ± 0.9 7.5 ± 1.1 0.1

Table 2 Comparison of neonatal Apgar score at minute 1 based on maternal pre- pregnancy BMI

BMI \18.5 18.5–24.9 25–29.9 [30 Total P value

Apgar score [N (%)] [N (%)] [N (%)] [N (%)]

[7 or normal Apgar score 61 (69.3) 1,242 (88.7) 1,215 (87.5) 144 (59.5 %) 2,662 0.4

3–7 or low Apgar score 20 (22.7) 145 (10.3) 163 (11.7) 95 (39.3) 423 0.06

\3 or very low Apgar score 7 (8) 14 (1) 11 (0.8) 3 (1.2) 35 0.06

Total 88 (100) 3,120 –

Table 3 Comparison of neonatal Apgar score at minute 5 based on maternal pre- pregnancy BMI

BMI \18.5 18.5–24.9 25–29.9 [30 Total P value

Apgar score [N(%)] [N(%)] [N(%)] [N(%)]

[7 or normal Apgar score 68 (77.3) 1,307 (93.2) 1,118 (80.5) 129 (53.3) 2,622 0.09

3–7 or low Apgar score 19 (21.6) 84 (6) 263 (18.9) 111 (45.9) 477 0.05

\3 or very low Apgar score 1 (1.1) 10 (0.7) 8 (0.6) 2 (0.8) 21 0.3
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Possible explanations for these discrepancies are dif-

ferences in race, sample size, selected number of BMI and

timing of assessment of Apgar score (minute 1 or 5).

The limitation of this study was self-reporting pre-

pregnancy weight and height of pregnant women, which

may not always be accurate. However, another study has

reported an overall correlation coefficient of 0.99 between

self-reported and measured pre-pregnancy weight and has

concluded that self-reported weight reflected the actual

weight [18].

In conclusion, health care providers should be concerned

about the potential maternal and fetal complications of

pregnancy in overweight and obese woman and for better

neonatal outcome in their newborns and reducing of infant

morbidity and mortality, it is recommended that obese and

overweight women should be treated to normalize their

BMI prior to pregnancy.
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