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Abstract

Introduction: There has been an increased incidence of macrosomic newborns in the world and most of the macrosomic newborns are born from
non-GDM pregnant women. The objective of this study was to determine the frequency and the associated risk factors of fetal macrosomia in non-
GDM pregnant women. Methods: A total 4246 consequtive pregnant women who had no GDM was included the study population. Data was
collected from hospital database of Balikesir State Hospital between January 2014 and January 2015. Statistical analysis was carried out using the
independent samples t-test and chi-squared test. Logistic regression analysis was used to determine the relationships between associated risk
factors and the presence of fetal macrosomia. In this analysis, fetal macrosomia was taken as the dependent variable and associated risk factors
were taken as independent variables. Results are shown as odds ratios (ORs) (95% CI) in the logistic regression analysis. Results: 366 of the
4246 pregnant women were diagnosed with fetal macrosomia (8.6%). Compared the control women, a statistically significant correlation between
fetal macrosomia and pre-pregnancy body mass index (BMI), gestational weight gain (GWG), parity, advanced maternal age, and male fetal sex
was found. Maternal BMI, and GWG were the two risk factors most strongly associated with macrosomia. Conclusion: The prevalance of fetal
macrosomia is rising among Turkish women. High pre-pregnancy BMI and GWG represent main modifiable risk factors for macrosomia and need

more attention from health care providers.
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Introduction

Methods

Fetal macrosomia is defined as a birth weight =4,000 gram or in the
90sup>th percentile for gestational age [1]. Although its prevalence
varies among different races and different ethnic groups, it affects
approximately 6-10% of all newborns [1,2]. It is known that fetal
macrosomia is associated with a number of maternal and perinatal
complications such as infection, postpartum hemorrhage, prolonged
labor, high degree perineal tears, cesarean delivery, anesthetic
accidents, and thromboembolic events [3]. According the American
College of Obstetricians and Gynecology (ACOG) practice bulletin
macrosomic fetuses have a greater risk for perinatal asphyxia,
meconium aspiration, clavicular fracture, brachial plexus injury, and
shoulder dystocia [4]. Furthermore, previous reports have shown
that macrosomic infants are at increased risk of developing
hypertension, obesity, and type 2 diabetes mellitus in adulthood [5].

Maternal insulin is known to be the primary hormone responsible for
intrauterine fetal growth. During pregnancy, irregularity of maternal
postprandial blood glucose levels and excessive insuline secretion,
especially in the second- and third-trimester can cause fetal
macrosomia [6]. The Hyperglycemia and Adverse Pregnancy
Outcomes (HAPO) study identified a continuous relationship
between maternal glucose and increasing birth weight [7]. A
systematic review by Falavigne et al. [8] reported that treatment of
gestational diabetes mellitus (GDM) was effective in reducing the
rates of macrosomia, preeclampsia, and shoulder dystocia.
Therefore, the risk of fetal macrosomia should be considered during
prenatal care for pregnant women with pre-gestational diabetes
mellitus or GDM. However, approximately 60% of macrosomic
fetuses are born to mothers without identifiable risk factors [9].
Unfortunately, ultrasound techniques are not highly reliable in the
prediction of macrosomia; probability of correct diagnosis of
macrosomia by ultrasound is only 22-37% [10] and macrosomia in
non-GDM pregnancies may be overlooked. The aim of prenatal care
is prevention and/or accurate identification of fetal macrosomia in
order to take precautions against maternal/fetal complications due
to macrosomia in pregnant women. The objective of this study was
to determine the frequency and the associated risk factors of fetal

macrosomia in non-GDM pregnant women.

Fetal macrosomia was defined as a birth weight =4,000 grams.
Body mass index (BMI) was defined as the mass in kilograms
divided by the square of the body height in meters (kg/m?) and
classified according to the World Health Organization cut-off
point[11]: underweight, <18.5 kg/m?); normal weight, 18.5-24.9
kg/m?); overweight, 25.0-29.9 kg/m?); and obese, =30.0 kg/m?).
GWG was defined as the difference between the measured weight
at the last prenatal visit before delivery and the pre-pregnancy
weight. Receiver operator characteristic (ROC) curves were formed

to detect cut-off values for age, parity and GWG.

GDM was diagnosed with universal screening by a standard two
step 50 gram glucose challenge test (GCT). All pregnant women
undervent a 50 gram GCT at 24-28 weeks’ gestation. In those with
a GCT value of 200 mg/dl or higher GDM was diagnosed. Those
with a GCT of =140 - <200 mg/dL underwent a three-hour, 100-
gram oral glucose tolerance test (GTT). The diagnosis of GDM was
made if two of the four values on the oral glucose tolerance test
were abnormal according to the Carpenter and Coustan criteria [12]
(0-hours, 95 mg/dl; 1-hours, 180 mg/dl; 2-hours, 155 mg/dl; and 3-
hours, 140 mg/dl). Patients who were diagnased with multiple
pregnancies, pre-gestational or gestational diabetes mellitus were
excluded. In addition, patients who had given bith to a baby before
the 20th week of gestational age and those who had given birth to
a baby with a birth weight of < 500 grams were excluded from the
study. The MedCalc Statistical Software Program version 15.8
(MedCalc, Belgium) was used for statistical analysis. The distribution
of all variables in both groups was studied by describing the
arithmetic mean + standard deviation for quantitative data and
percentage were used for qualitative data. The independent
samples t-test and chi-squared test were carried out for statistical
analysis. Logistic regression analysis was used to determine the
relationships between associated risk factors and the presence of
fetal macrosomia. In this analysis, fetal macrosomia was taken as
the dependent variable and associated risk factors were taken as
independent variables. Results are shown as odds ratios (ORs)
(95% CI) in the logistic regression analysis. A P-value of <0.05 was

considered statistically significant for all statistical analyses.
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Results

In this retrospective study, a total of 4246 consecutive non-GDM
pregnant women were evaluated between January, 2014 and
January, 2015. The characteristics of the mothers with macrosomic
and normal newborns are summarized in Table 1. Overall, 366 of all
newborns weighed > 4000 grams and the prevalance of
macrosomia was 8.6%. Maternal age, parity, pre-pregnancy BMI
and gestational weight gain of mothers were significantly higher in
macrosomic group than in controls (p=0.0003, p=0.0001, p=0.0001
and p=0.0001, respectively). Gestational age at delivery was similar
between the groups (39.1+1.7 and 39.2+1.5 for the macrosomic
group and controls, respectively; p=0.2761). Cesarean section and
primary cesarean section rates were significantly higher in the
macrosomic group than in controls (p=0.0091 and p < 0.0001,
respectively). Male newborns made up significantly more of the
macrosomic group than the control group (65.6% and 50.2%,
respectively; p<0.0001). Weight and height of newborns were
significantly higher in the macrosomic group than in controls
(3.261+316 and 4.301+241, p<0.0001 and 50.2+1.2, 53.0+1.0,
p<0.0001, respectively). Logistic regression analysis of the factors
associated with fetal macrosomia rate was carried aut and the
factors of age, parity, BMI, GWG and fetal sex were significantly
associated with fetal macrosomia rate (data not shown). Thus, all
factors were evaluated as independent risk factors into the
multivariate models. The ROC analysis showed that fetal
macrosomia was significantly higher in women with age > 30, parity
> 1 and GWG = 12 in the study population (data not shown). As
shown in Table 2, The possibility of having a macrosomic fetus was
increased in mothers > 30 years of age (adjusted OR, 1.49; 95%
CI: 1.19-1.85), >1 of parity (adjusted OR, 1.76; 95% CI: 1.31-
2.35), a pre-pregnancy BMI of > 25 (adjusted OR, 3.35; 95%CI:
2.55-4.40), > 12 of GWG (adjusted OR, 5.45; 95% CI: 3.90-7.61)
and male fetal sex (adjusted OR, 1.89; 95% CI: 1.51-2.37).

Discussion

We evaluated fetal macrosomia rate and associated risk factors in
non-GDM pregnant women. According to our results, the prevalance
of macrosomia was 8.6%, and maternal age, parity, pre-pregnancy
BMI, GWG and male fetus rate were significantly higher in
macrosomic newborns than in controls. Moreover, we discovered

that pre-pergnancy BMI and GWG were the risk factors most

strongly associated with fetal macrosomia. The prevalence of fetal
macrosomia in pregnant women has been reported as 6%-10% [2]
and recent studies have shown increased numbers of fetal
macrosomia and infants with birth weight above the 90th percentile
for their gestational age in different parts of the world [1]. In some
studies performed among Turkish women, macrosomia rates were
found to range from 5.2% to 7.6% in the general population
[13,14] and the macrosomia rate was estimated to be 5.9% in non-
GDM pregnant women [14]. The prevalence of fetal macrosomia in
our study among non-GDM pregnant women living in Aegean
territory was 8.6%, which is higher than the prevalences reported in
other parts of Turkey. This difference might be associated with
different characteristics and scioeconomic status of participants.
Previous reports have shown that increased maternal age is
associated with fetal macrosomia. A population based study from
the United Kingdom reported a 40% increase in the odds of
macrosomia in women between 35 and 39 years old in comparison
with younger than 35 years old and a 20% increase in risk for
women over 40 years old [15]. Recent reports from Turkey have
shown that maternal age correlated with neonatal anthropometric
measurements and maternal age above 35 years triples the risk of
fetal macrosomia [13]. We found that maternal age in the
macrosomia group was significantly higher than in controls, and in
women older than 30, the risk of fetal macrosomia was 1.5 times
higher than in women under 30 years old. According to these the
results, maternal age is an important factor in the risk of fetal
macrosomia, and our results are consistent with those of previous
studies. It is known that metabolic changes occur with increased
age, and specific metabolic factor, especially hormonal and
endocrine factors, might stimulate higher fetal growth rates among
older pregnant women, resulting in higher risk of macrosomic birth
[15].

Other factor for the risk of fetal macrosomia is the parity and
previous studies have shown that increased parity is associated with
higher risk of fetal macrosomia [16,17]. In a study reported from
Sack [17] identified that the frequency of multiparity was higher in
mothers with macrosomic newborns than in controls. Dor et al. [16]
reported the multiparity rate was approximately 70% in macrosomia
group. Similarly the rate of fetal macrosomia in multiparous women
has been shown to be 2-3 times higher than that in control group in
the majority of studies [18]. In the current study, multiparity rate
was approximately 64% among mothers with macrosomic newborns
and parity was significantly higher in macrosomia group than in

controls. According to results, current report was confirmed with
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previous reports. Maternal obesity is associated with increased rate
of large for gestational age of newborns and fetal macrosomia. The
analysis showed that the risk of fetal macrosomia increases with
increasing maternal pre-pregnancy BMI. Maternal obesity causes
twice the risk of delivery of a macrosomic infants compared to
women with normal BMI prior to pregnancy. These results align with
other reports that have shown a 1.5-2.3 increase in the adjusted
odds of delivering large for gestational age newborns among obese
women [2]. We found that pre-pregnancy BMI was significantly
higher in macrosomia group than in controls. Moreover, our results
identified that, compared the pregnant women had normal BMI,
overweight and obese pregnant women were 3.2 and 5.6 increased
in the adjusted odds of delivering fetal macrosomia, respectively.
According the our results, pregnant women who have = 25
kg/m? for pre-pregnancy BMI tend to have higher risk of fetal
macrosomia. Although the optimal GWG is contraversial, previous
reports have shown that the rate of GWG is associated with both
maternal and fetal health outcomes [19]. Fortner et al. [20]
reported that pregnant women gained excessive gestational weight
had an almost 2.5 fold risk for hypertensive disorder of pregnancy
and a 2.7 fold risk for preeclampsia. The Institute of Medicine (IOM)
suggests that pre-pregnancy BMI is a base for determining the
optimal GWG range. According to IOM guidelines, before pregnancy
underweight women should gain 12.5-18 kg, normal weight women
should gain 11.5-16 kg, overweight women should gain 7-11.5 kg,
and obese women should gain 5-9.1 kg during the pregnancy [21].
There are no GWG recommendations for pregnant Turkish women.
To date, the IOM guidelines are used as the standards of GWG for
pregnant Turkish women. However, there are conflicting data
related to the IOM guidelines. Wolfe et al. [22] found that pre-
pregnancy BMI is not a better predictor of maternal and perinatal
morbidity than bodyweight and height alone. Straube et al. [23]
found that BMI is not useful as a predictor of weight gain during
pregnancy and women with similar pre-pregnancy BMI but different
bodyweight and height can differ significantly in GWG during
pregnancy. Therefore, the IOM recommendations for GWG based on
pre-pregnancy BMI remain controversial. On the other hand, in a
recent report by Durie ET al. [24] have shown that 62% of pregnant
women have an excessive rate of GWG. A systematic review by Han
et al. [25] showed that women with excessive GWG rate (=0.50
kg/week) tend to have macrosomic infants. In our study, we found
that GWG was significantly higher in macrosomia group than control
and according the our results patients gained = 12 kg during the
pregnancy, approximately 5.5 fold increases in the risk of fetal

macrosomia. Current study has several limitations. The main

limitations were a retrospective nature of the study and relatively
small sample of macrosomia group. In addition, the participants
were not representative of pregnant women in Turkey, because the
participants recruited only from a state hospital in a city in west of
our country. Regarding the data collection, accounting for all
potential confounding variables is not possible and there was some
missing data of pre-pregnancy BMI and GWG even so they were
included in the anaysis. We also had no information about maternal

and perinatal complication of pregnancies.

Conclusion

Current report have shown that the prevalance of fetal macrosomia
is rising among Turkish women and pre-pergnancy BMI and GWG
were preventable risk factors most strongly associated with fetal
macrosomia. Pregnant women who have high pre-pregnancy BMI
and GWG rate tend to be the risk of fetal macrosomia, particularly
for those with > 25 kg/m? of pre-pregnancy BMI and for those with
>12 kg of GWG. The aim of the prenatal care is prevention and/or
accurate identification of fetal macrosomia in order to take
precautions against maternal/fetal complications due to
macrosomia. Detection of fetal macrosomia before the delivery is
one of the important strategies to prevent complications due to
macrosomia. However, this strategy does not protect against
metabolic risks arising from macrosomia in later life of newborns.
Therefore, during the preconception stage provide true information
about the preventable risk factors for macrosomia. This is unique
strategy for prevention of complications in both mothers and their
siblings in all lifetime. Future prospective studies are needed to
evaluate the effect of BMI and GWG rate on both pregnancy

outcomes among Turkish women.

What is known about this topic
e There has been an increased incidence of macrosomic
newborns in the world;
e  Most of the macrosomic newborns are born from non-
GDM pregnant women.
What this study adds
e The prevalance of fetal macrosomia is rising among
Turkish women;
e High pre-pregnancy BMI and GWG represent main

maodifiable risk factors for macrosomia;
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e  Especially, women with >25 kg/m? of pre-pregnancy BMI
and for those with 212 kg of GWG are under risk for fetal

macrosomia.

Competing interests

The authors declare no competing interests.

Authors’ contributions

A Usta: Project development, Data Collection, Manuscript writing.
CS Usta: Project development, Data collection. A yildiz: Manuscript
writing. R Ozcaglayan: Project development. ES Dalkiran: Project
development, Data Collection. A Savkli: Data collection. M Taskiran:

Manuscript writing.

Acknowledgments

This study did not receive any specific grant from any funding

agency in the public, commercial or not-for-profit sector.

Tables

Table 1: Characteristics of mothers with macrosomic and normal
newborns

Table 2: Risk factors of fetal macrosomia in pregnant women

References

1. Surkan PJ, Hsieh C-C, IJohansson ALV, Dickman PW,
Cnattingius S. Reasons for increasing trends in large for
gestational age births. Obstet Gynecol. 2004;104(4):720-
6. PubMed | Google Scholar

Vinturache AE, Chaput KH, Tough SC. Pre-pregnancy body
mass index (BMI) and macrosomia in a Canadian birth cohort.
J Matern-Fetal Neonatal Med Off J Eur Assoc Perinat Med Fed
Asia Ocean Perinat Soc Int Soc Perinat Obstet. 2016;1-
8. PubMed | Google Scholar

Boulet SL, Alexander GR, Salihu HM, Pass M. Macrosomic births
in the united states: determinants, outcomes, and proposed
grades of risk. Am J Obstet Gynecol. 2003;188(5):1372-
8. PubMed | Google Scholar

American College of Obstetricians and Gynecologists. Fetal
macrosomia AC Washington (DC): The College of Obstetricians
and Gynecologists. Practice Bulletin No 22. 2000. Google
Scholar

Boney CM, Verma A, Tucker R, Vohr BR. Metabolic syndrome in
childhood: association with birth weight, maternal obesity, and
gestational diabetes mellitus. Pediatrics. 2005;115(3):e290-
296. PubMed | Google Scholar

Jovanovic-Peterson L, Peterson CM, Reed GF, Metzger BE, Mills
JL, Knopp RH, et al. Maternal postprandial glucose levels and
infant birth weight: the Diabetes in Early Pregnancy Study (The
National Institute of Child Health and Human Development--
Diabetes in Early Pregnancy Study). Am ] Obstet Gynecol.
1991;164(1 Pt 1):103-11. PubMed | Google Scholar

HAPO Study Cooperative Research Group, Metzger BE, Lowe
LP, Dyer AR, Trimble ER, Chaovarindr U, et al. Hyperglycemia
and adverse pregnancy outcomes. N Engl J Med.
2008;358(19):1991-2002. PubMed | Google Scholar

Falavigna M, Schmidt MI, Trujillo J, Alves LF, Wendland ER,
Torloni MR, et al. Effectiveness of gestational diabetes
treatment: a systematic review with quality of evidence
assessment. Diabetes Res Clin Pract. 2012;98(3):396-
405. PubMed | Google Scholar

Strehlow S, Uzelac P. Complications of labour and delivery. In:
Decherney AH, Nathan L, Goodwin TM, Laufer N, editors.
Current Obstetrics and Gynecology, Diagnosis and Treatment.
New York: The McGraw-Hill Companies Inc. 2007; 432-
40. PubMed | Google Scholar

Page number not for citation purposes 5


javascript:void(0)
javascript:void(0)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Surkan%20PJ%5bauthor%5d+AND++Reasons+for+increasing+trends+in+large+for+gestational+age+births
http://scholar.google.com/scholar?hl=en&q=+Reasons+for+increasing+trends+in+large+for+gestational+age+births
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Vinturache%20AE%5bauthor%5d+AND++Pre-pregnancy+body+mass+index+(BMI)+and+macrosomia+in+a+Canadian+birth+cohort
http://scholar.google.com/scholar?hl=en&q=+Pre-pregnancy+body+mass+index+(BMI)+and+macrosomia+in+a+Canadian+birth+cohort
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Boulet%20SL%5bauthor%5d+AND++Macrosomic+births+in+the+united+states:+determinants+outcomes+and+proposed+grades+of+risk
http://scholar.google.com/scholar?hl=en&q=+Macrosomic+births+in+the+united+states:+determinants+outcomes+and+proposed+grades+of+risk
http://scholar.google.com/scholar?hl=en&q=+Fetal+macrosomia+AC+Washington+(DC):+The+College+of+Obstetricians+and+Gynecologists
http://scholar.google.com/scholar?hl=en&q=+Fetal+macrosomia+AC+Washington+(DC):+The+College+of+Obstetricians+and+Gynecologists
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Boney%20CM%5bauthor%5d+AND++Metabolic+syndrome+in+childhood:+association+with+birth+weight+maternal+obesity+and+gestational+diabetes+mellitus
http://scholar.google.com/scholar?hl=en&q=+Metabolic+syndrome+in+childhood:+association+with+birth+weight+maternal+obesity+and+gestational+diabetes+mellitus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Jovanovic-Peterson%20L%5bauthor%5d+AND++Maternal+postprandial+glucose+levels+and+infant+birth+weight:+the+Diabetes+in+Early+Pregnancy+Study+(The+National+Institute+of+Child+Health+and+Human+Development--Diabetes+in+Early+Pregnancy+Study)
http://scholar.google.com/scholar?hl=en&q=+Maternal+postprandial+glucose+levels+and+infant+birth+weight:+the+Diabetes+in+Early+Pregnancy+Study+(The+National+Institute+of+Child+Health+and+Human+Development--Diabetes+in+Early+Pregnancy+Study)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=HAPO%20Study%20Cooperative%20Research%20Group%5bauthor%5d+AND++Hyperglycemia+and+adverse+pregnancy+outcomes
http://scholar.google.com/scholar?hl=en&q=+Hyperglycemia+and+adverse+pregnancy+outcomes
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Falavigna%20M%5bauthor%5d+AND++Effectiveness+of+gestational+diabetes+treatment:+a+systematic+review+with+quality+of+evidence+assessment
http://scholar.google.com/scholar?hl=en&q=+Effectiveness+of+gestational+diabetes+treatment:+a+systematic+review+with+quality+of+evidence+assessment
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Strehlow%20S%5bauthor%5d+AND++Complications+of+labour+and+delivery
http://scholar.google.com/scholar?hl=en&q=+Complications+of+labour+and+delivery

10.

11.

12.

13.

14.

15.

16.

17.

Combs CA, Rosenn B, Miodovnik M, Siddigi TA. Sonographic
EFW and macrosomia: is there an optimum formula to predict
diabetic fetal macrosomia? J Matern Fetal Med. 2000;9(1):55-
61. Google Scholar

Physical status: the use and interpretation of anthropometry.
Report of a WHO Expert Committee. World Health Organ Tech
Rep Ser. 1995;854:1-452. PubMed | Google Scholar

Carpenter MW, Coustan DR. Criteria for screening tests for
gestational diabetes. Am J Obstet Gynecol. 1982;144(7):768-
73. PubMed | Google Scholar

Oral E, Cagdas A, Gezer A, Kaleli S, Aydinli K, Oger F. Perinatal
and maternal outcomes of fetal macrosomia. Eur J Obstet
Gynecol Reprod Biol. 2001;99(2):167-71. PubMed | Google
Scholar

Keskin U, Mutlu Ercan C, Glingér S, Emre Karasahin K, Erglin
A, Oztiirk M, et al. The effects of gestational diabetes mellitus
screening and diagnostic tests on fetal macrosomia. Gebelik
Diyabeti Tarama Ve Tani Test Fetal Makrozomi Uzerine Etkileri.
2013;21(3):133-7. PubMed | Google

Perinatal Journal.

Scholar

Jolly MC, Sebire NJ], Harris JP, Regan L, Robinson S. Risk
factors for macrosomia and its clinical consequences: a study
of 350,311 pregnancies. Eur J Obstet Gynecol Reprod Biol.
2003;111(1):9-14. PubMed | Google Scholar

Dor N, Mosberg H, Stern W, Jagani N, Schulman H.
Complications in fetal macrosomia. N Y State ] Med.
1984;84(6):302-5. PubMed | Google Scholar

Sack RA. The large infant. A study of maternal, obstetric, fetal,
and newborn characteristics; including a long-term pediatric
follow-up. Am J  Obstet 1969;104(2):195-
204. PubMed | Google Scholar

Gynecol.

18.

19.

20.

21.

22.

23.

24.

25.

Zamorski MA, Biggs WS. Management of suspected fetal
macrosomia. Am Fam Physician.2001;63(2):302-

6. PubMed | Google Scholar

Carnero AM, Mejia CR, Garcia PJ. Rate of gestational weight
gain, pre-pregnancy body mass index and preterm birth
subtypes: a retrospective cohort study from Peru. BJOG Int J
Obstet 2012;119(8):924-35. PubMed | Google
Scholar

Gynaecol.

Fortner RT, Pekow P, Solomon CG, Markenson G, Chasan-
Taber L. Prepregnancy body mass index, gestational weight
gain, and risk of hypertensive pregnancy among Latina
Obstet Gynecol. 2009;200(2):167.el-
7. PubMed | Google Scholar

women. Am ]

Institute of Medicine. Nutrition during pregnancy. Part I:
Weight gain. Washington, DC: National Academy Press.
1990. Google Scholar

Wolfe HM, Zador IE, Gross TL, Martier SS, Sokol R]. The
clinical utility of maternal body mass index in pregnancy. Am J
Obstet Gynecol. 1991;164(5 Pt 1):1306-10. PubMed | Google
Scholar

Straube S, Voigt M, Briese V, Schneider KTM, Voigt M. Weight
gain in pregnancy according to maternal height and weight. J
Perinat Med. 2008;36(5):405-12. PubMed | Google Scholar

Durie DE, Thornburg LL, Glantz JC. Effect of second-trimester
and third-trimester rate of gestational weight gain on maternal
and neonatal outcomes. Obstet Gynecol. 2011;118(3):569-
75. PubMed | Google Scholar

Han Z, Lutsiv O, Mulla S, Rosen A, Beyene J, McDonald SD et
al. Low gestational weight gain and the risk of preterm birth
and low birthweight: a systematic review and meta-analyses.
Acta Obstet Gynecol 2011;90(9):935-
54. PubMed | Google Scholar

Scand.

Page number not for citation purposes 6


http://scholar.google.com/scholar?hl=en&q=+Sonographic+EFW+and+macrosomia:+is+there+an+optimum+formula+to+predict+diabetic+fetal+macrosomia?+J+Matern+Fetal+Med
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Physical%20status:%20the%20use%20and%20interpretation%20of%20anthropometry%5bauthor%5d+AND++Report+of+a+WHO+Expert+Committee
http://scholar.google.com/scholar?hl=en&q=+Report+of+a+WHO+Expert+Committee
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Carpenter%20MW%5bauthor%5d+AND++Criteria+for+screening+tests+for+gestational+diabetes
http://scholar.google.com/scholar?hl=en&q=+Criteria+for+screening+tests+for+gestational+diabetes
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Oral%20E%5bauthor%5d+AND++Perinatal+and+maternal+outcomes+of+fetal+macrosomia
http://scholar.google.com/scholar?hl=en&q=+Perinatal+and+maternal+outcomes+of+fetal+macrosomia
http://scholar.google.com/scholar?hl=en&q=+Perinatal+and+maternal+outcomes+of+fetal+macrosomia
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Keskin%20U%5bauthor%5d+AND++The+effects+of+gestational+diabetes+mellitus+screening+and+diagnostic+tests+on+fetal+macrosomia
http://scholar.google.com/scholar?hl=en&q=+The+effects+of+gestational+diabetes+mellitus+screening+and+diagnostic+tests+on+fetal+macrosomia
http://scholar.google.com/scholar?hl=en&q=+The+effects+of+gestational+diabetes+mellitus+screening+and+diagnostic+tests+on+fetal+macrosomia
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Jolly%20MC%5bauthor%5d+AND++Risk+factors+for+macrosomia+and+its+clinical+consequences:+a+study+of+350311+pregnancies
http://scholar.google.com/scholar?hl=en&q=+Risk+factors+for+macrosomia+and+its+clinical+consequences:+a+study+of+350311+pregnancies
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Dor%20N%5bauthor%5d+AND++Complications+in+fetal+macrosomia
http://scholar.google.com/scholar?hl=en&q=+Complications+in+fetal+macrosomia
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sack%20RA%5bauthor%5d+AND++The+large+infant
http://scholar.google.com/scholar?hl=en&q=+The+large+infant
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Zamorski%20MA%5bauthor%5d+AND++Management+of+suspected+fetal+macrosomia
http://scholar.google.com/scholar?hl=en&q=+Management+of+suspected+fetal+macrosomia
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Carnero%20AM%5bauthor%5d+AND++Rate+of+gestational+weight+gain+pre-pregnancy+body+mass+index+and+preterm+birth+subtypes:+a+retrospective+cohort+study+from+Peru
http://scholar.google.com/scholar?hl=en&q=+Rate+of+gestational+weight+gain+pre-pregnancy+body+mass+index+and+preterm+birth+subtypes:+a+retrospective+cohort+study+from+Peru
http://scholar.google.com/scholar?hl=en&q=+Rate+of+gestational+weight+gain+pre-pregnancy+body+mass+index+and+preterm+birth+subtypes:+a+retrospective+cohort+study+from+Peru
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Fortner%20RT%5bauthor%5d+AND++Prepregnancy+body+mass+index+gestational+weight+gain+and+risk+of+hypertensive+pregnancy+among+Latina+women
http://scholar.google.com/scholar?hl=en&q=+Prepregnancy+body+mass+index+gestational+weight+gain+and+risk+of+hypertensive+pregnancy+among+Latina+women
http://scholar.google.com/scholar?hl=en&q=+Nutrition+during+pregnancy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Wolfe%20HM%5bauthor%5d+AND++The+clinical+utility+of+maternal+body+mass+index+in+pregnancy
http://scholar.google.com/scholar?hl=en&q=+The+clinical+utility+of+maternal+body+mass+index+in+pregnancy
http://scholar.google.com/scholar?hl=en&q=+The+clinical+utility+of+maternal+body+mass+index+in+pregnancy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Straube%20S%5bauthor%5d+AND++Weight+gain+in+pregnancy+according+to+maternal+height+and+weight
http://scholar.google.com/scholar?hl=en&q=+Weight+gain+in+pregnancy+according+to+maternal+height+and+weight
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Durie%20DE%5bauthor%5d+AND++Effect+of+second-trimester+and+third-trimester+rate+of+gestational+weight+gain+on+maternal+and+neonatal+outcomes
http://scholar.google.com/scholar?hl=en&q=+Effect+of+second-trimester+and+third-trimester+rate+of+gestational+weight+gain+on+maternal+and+neonatal+outcomes
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Han%20Z%5bauthor%5d+AND++Low+gestational+weight+gain+and+the+risk+of+preterm+birth+and+low+birthweight:+a+systematic+review+and+meta-analyses
http://scholar.google.com/scholar?hl=en&q=+Low+gestational+weight+gain+and+the+risk+of+preterm+birth+and+low+birthweight:+a+systematic+review+and+meta-analyses

Table 1: Characteristics of mothers with macrosomic and normal newborns

Variables Control (n=3880) | Macrosomia P- value
(n=366)
Maternal age 26.8+5.7 28.0+5.9 0.0003®
Parity.n (%)
0 1478 (38.1%) 132 (36.1%) < 0.0001°
1 1999 (51.5%) 172 (47%)
2 265 (6.8%) 30 (8.2%)
3 112 (2.9%) 29 (7.9%)
>4 26 (0.6%) 3 (0.8%)
Pre-pregnancy BMI (kg/m?) 24.3+ 3.5 26.8+ 3.6 < 0.00012
GWG (kg) 12.9+5.5 17.145.6 < 0.00012
Gestational age at delivery (week) 39.1£1.7 39.2+1.5 0.2761°
Delivery type. n(%)
Vaginal delivery 2217(57.1%) 202(55.2%) 0.0091°
Cesarean section 1650(42.5%) 162(44.3%)
Assissted vaginal delivery 13 (0.3%) 2 (0.5%)
Primary cesarean section. n (%) 440 (11.3%) 87 (23.8%) < 0.0001°
Newborn sex. n (%)
Male 1946 (50.2%) 240 (65.6%) < 0.0001°
Female 1934 (49.8%) 126 (34.4%)
Newborn weight (kg) 3.261+316 4.301+241 < 0.00012
Newborn Height(cm) 50.2+1.2 53.0+1.0 < 0.00012

Variables mean=SD or n (%) a independent samples t test. b chi-squared test

BMI = body mass index; GWG =gestational weight gain
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Table 2: Risk factors of fetal macrosomia in pregnant women

Variables n Macrosomia (%) | aOR (95% CI) P value
Maternal age

<30 215/2851 7.5% 1.0 (reference)

>30 151/1395 10.8% 1.49 (1.19-1.85) 0.0004
Parity

<1 304/3781 8.0% 1.0 (reference)

>1 62/465 13.3% 1.76 (1.31-2.35) 0.0001
Pre-pregnancy

BMI (kg/m?)

Undeweight<18.5 2/153 1.3% 0.29 (0.07-1.23) 0.0938
Normal 18.5-24.9 78/1891 4.1% 1.0 (reference)

Overweight 25-29.9 185/1539 13.9% 3.17 (2.41-4.17) <0.0001
Obese >30 68/348 19.5% 5.64 (3.98-8.00) <0.0001
GWG

<12 43/1560 3.0% 1.0 (reference)

212 227/1696 13.8% 5.45(3.90-7.61) <0.0001
Fetal sex

Female 126/2060 6.1% 1.0 (reference)

Male 240/2186 11.0% 1.89(1.51-2.37) <0.0001

Logistic regression analysis

aOR = adjusted odds ratio; BMI = body mass index; GWG =gestational weight gain
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