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Abstract

Background: In contrast with birthweight or other growth charts, a feature of most intrauterine charts is that they are not differentiated by sex. Differences in weight by sex during pregnancy are considered to be relatively minor, however, small systematic differences may affect the sensitivity and specificity of screening for fetuses with growth restriction.

Objective: To assess differences between unisex and sex-specific estimated fetal weight (EFW) charts at the third trimester ultrasound on the sex ratio of fetuses detected with an EFW <10 th percentile and subsequent detection of small for gestational age (SGA) newborns with morbidity at birth.

Study design:

The study included 9940 singleton live births from a French population-based study in 2016. Main outcomes were an EFW <10 th percentile at the routine third trimester ultrasound between 30 and 35 weeks of gestation, and SGA (birthweight <10 th percentile) with neonatal morbidity (Apgar score <7 at 5 minutes and/or resuscitation in delivery room and/or admission to a neonatal unit). We used two charts with unisex and sex-specific options: the World Health Organization (WHO) international standard chart and a customized chart for fetal sex based on Gardosi's GROW model adapted to the French population (Epopé). Hadlock's unisex chart, commonly used in clinical care and research, was also included to provide an external reference. We compared the proportions of female and male fetuses with an EFW <10 th percentile and the sensitivity and specificity of an EFW <10 th percentile for predicting SGA newborns with morbidity when using unisex versus sex-specific charts, overall and by sex.

Results: Among all singleton births, there were 51.6% males and 48.4% females.

Males faced higher risks of SGA with morbidity at birth (2.4% vs 1.8%, P=.031).

Using the WHO unisex chart, 6.9% of males and 9.9% of females had an EFW <10 th percentile versus 9.9% of males and 7.1% of females with the sex-specific chart; these proportions were 3.5% and 4.6% and, 4.3% and 2.7% respectively for Epopé.

Proportions of EFW <10 th percentile using Hadlock were slightly higher compared with the unisex WHO chart (7.5% of males and 10.6% of females), but the difference of about 3% was the same. The sensitivity of an EFW <10 th percentile for identifying SGA newborns with morbidity differed for males and females by type of chart; unisex charts detected more SGA females with morbidity and sex-specific charts detected more SGA males with morbidity, but the overall sensitivity was the same (49.1% for WHO and Hadlock and 34.9% for Epopé).

Introduction

Ultrasound screening for fetal growth restriction (FGR) is a pillar of antenatal care. It relies on intrauterine growth charts, most commonly using the 10 th percentile of estimated fetal weight (EFW), to identify fetuses requiring closer surveillance. [START_REF] Congress | ACOG Practice bulletin no. 134: fetal growth restriction[END_REF][START_REF]The investigation and management ofthe small-for-gestational-age fetus. Green-top guideline[END_REF][START_REF] Vayssiere | Fetal growth restriction and intrauterine growth restriction: guidelines for clinical practice from the French College of Gynaecologists and Obstetricians[END_REF] In contrast with birthweight or other growth charts, a feature of most intrauterine charts is that they are not differentiated by sex. [START_REF] Hadlock | In utero analysis of fetal growth: a sonographic weight standard[END_REF][START_REF] Louis | Racial/ethnic standards for fetal growth: the NICHD Fetal Growth Studies[END_REF][START_REF] Stirnemann | International estimated fetal weight standards of the INTERGROWTH-21st Project[END_REF][START_REF] Massoud | Chart for estimation of fetal weight 2014 by the French College of Fetal Sonography (CFEF)][END_REF] Sex is a biological factor that influences weight and at term, males weigh about 140 grams more than females on average. [START_REF] Ego | Customized and non-customized French intrauterine growth curves. I -Methodology[END_REF][START_REF] Melamed | Fetal sex and intrauterine growth patterns[END_REF][START_REF] Lampl | Sex differences in fetal growth responses to maternal height and weight[END_REF][START_REF] Galjaard | Sex differences in fetal growth and immediate birth outcomes in a low-risk Caucasian population[END_REF][START_REF] Albouy-Llaty | Influence of fetal and parental factors on intrauterine growth measurements: results of the EDEN mother-child cohort[END_REF] This discrepancy between antenatal and postnatal growth monitoring reflects the fact that sex is not always known before the second trimester of pregnancy and that some parents do not wish to know the sex of the fetus. Furthermore, differences in weight by sex during pregnancy are considered to be relatively minor, especially when considered against the large variation in newborn weight in the overall population.

However, it is possible that even small systematic differences affect outcomes. For instance, a Swedish study on gestational age determination based on a unisex biparietal diameter chart in the second trimester revealed an underestimation of gestational age among females which was associated with mortality and morbidity compared to a period when gestational age was based on the last menstrual period. [START_REF] Skalkidou | Ultrasound pregnancy dating leads to biased perinatal morbidity and neonatal mortality among post-term-born girls[END_REF] The use of unisex growth charts could similarly induce systematic bias in the detection of fetuses with FGR because the weight thresholds are slightly lower for males and slightly higher for females, leading to a lower likelihood of males being detected with growth restriction while some females would be detected despite having normal growth. [START_REF] Monier | Does the Presence of Risk Factors for Fetal Growth Restriction Increase the Probability of Antenatal Detection? A French National Study[END_REF] These biases may affect the sensitivity and specificity of screening for detecting fetuses at-risk overall and by sex.

Using data from a representative sample of births in France, this study aimed to evaluate whether the distribution of male and female fetuses with an EFW <10 th percentile and the sensitivity for detecting SGA newborns with morbidity at birth, overall and by sex, are affected by using unisex versus sex-specific charts.

Methods

Design and population study

Data came from the French Perinatal Survey, a population-based study of births with a gestational age ≥22 weeks and/or with a birthweight ≥500 grams, excluding births to mothers <18 years of age and stillbirths, in all maternity units in France over a oneweek period in 2016. [START_REF] Blondel | Trends in perinatal health in metropolitan France from 1995 to 2016: Results from the French National Perinatal Surveys[END_REF] Data on sociodemographic characteristics, medical and pregnancy complications and mode of delivery were collected from medical records and by maternal interview after delivery. EFW in grams and gestational age in weeks and days at the third trimester ultrasound were abstracted from obstetric records.

In France, pregnancy dating is based on the crown-rump length measured at the first trimester ultrasound between 11 and 13 weeks of gestation. A third trimester routine ultrasound is recommended for all pregnant women between 30 and 35 weeks of gestation and EFW is calculated using Hadlock's formula with 3 parameters. [START_REF] Vayssiere | Fetal growth restriction and intrauterine growth restriction: guidelines for clinical practice from the French College of Gynaecologists and Obstetricians[END_REF] Quality standards are recommended for the measurement of fetal ultrasound biometrics. [START_REF] Vayssiere | Prolonged and post-term pregnancies: guidelines for clinical practice from the French College of Gynecologists and Obstetricians (CNGOF)[END_REF][START_REF]'Echographie de dépistage prénatal. L'échographie de diagnostic[END_REF] The study population included singleton fetuses with a third trimester ultrasound between 30 and 35 weeks of gestation. Fetuses with a third trimester ultrasound outside this recommended gestational age range were excluded. We also excluded cases with missing data on gestational age and EFW at the third trimester ultrasound, infant sex, birthweight and gestational age at delivery.

The French Perinatal Survey was approved by the National Council on Statistical

Information (Comité du Label number 2016X703SA), the French Data Protection Authority (CNIL number 915197), and the INSERM (Institut National de la Santé et de la Recherche Médicale) (IRB00003888 no. 14-191).

Outcome and variables

The two outcome measures were (1) an EFW <10 th percentile at the third trimester ultrasound, used to define FGR detected during pregnancy in line with ACOG definitions 2 and (2) SGA associated with neonatal morbidity. SGA was defined as a birthweight <10 th percentile for gestational age and sex using French birthweight charts. [START_REF] Mamelle | Fetal growth from the AUDIPOG study. I. Establishment of reference curves[END_REF] Neonatal morbidity was the occurrence of one of the following outcomes:

Apgar score <7 at 5 minutes, resuscitation in delivery room and/or admission to a neonatal unit.

Maternal and neonatal characteristics used to describe the sample were maternal age, parity, smoking status during the third trimester of pregnancy, hypertensive disorders, diabetes mellitus, suspicion of FGR mentioned in medical records, mode of delivery, birthweight and gestational age at delivery.

EFW charts

Most intrauterine growth charts only provide unisex versions of their charts, including the recent INTERGROWTH-21 st and the Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD) charts. [START_REF] Louis | Racial/ethnic standards for fetal growth: the NICHD Fetal Growth Studies[END_REF][START_REF] Stirnemann | The Intergrowth standards for Hadlock's estimation of fetal weight[END_REF] However, there are some exceptions such as the World Health Organization (WHO) prescriptive charts. [START_REF] Kiserud | The World Health Organization Fetal Growth Charts: A Multinational Longitudinal Study of Ultrasound Biometric Measurements and Estimated Fetal Weight[END_REF] Furthermore, customized charts based on Gardosi's GROW model make it possible to produce sex-specific percentiles. For this analysis, we therefore selected: i) the WHO charts, which were derived from a population of 1387 low-risk pregnancies in 10 countries including France [START_REF] Kiserud | The World Health Organization Fetal Growth Charts: A Multinational Longitudinal Study of Ultrasound Biometric Measurements and Estimated Fetal Weight[END_REF] and ii) a modeled chart, called Epopé, based on the GROW model and adapted to French population using a representative sample of French births. [START_REF] Ego | Customized and non-customized French intrauterine growth curves. I -Methodology[END_REF] We used a version of the chart which only customizes on sex and not on other maternal factors. We also selected Hadlock's unisex EFW chart, which is commonly used for clinical care and research, in order to provide an external reference for these two charts. [START_REF] Hadlock | In utero analysis of fetal growth: a sonographic weight standard[END_REF] We calculated EFW percentiles using gestational age at the ultrasound, measured in weeks and days. WHO EFW formulas have not been published and the investigators were contacted to obtain the formulas.

Analysis strategy

We first compared maternal and neonatal characteristics between male and female newborns using t-tests for continuous variables and chi-square tests for categorical variables. We reported the average EFW at the third trimester ultrasound by gestational age at ultrasound among males and females, separately. We then estimated the prevalence of fetuses with an EFW <10 th percentile according to unisex and sex-specific charts overall and by sex. We calculated and compared the sensitivity and specificity of an EFW <10 th percentile in SGA newborns with neonatal morbidity according to unisex and sex-specific charts, overall and separately for males and females. Finally, similar analyses were performed in order to estimate sensitivity and specificity of an EFW <10 th percentile in SGA newborns irrespectively of morbidity. For statistical comparisons, we used McNemar's tests for paired nominal data to compare proportions of fetuses detected with FGR using unisex versus sex-specific charts. STATA 15.0 software (StataCorp LP, College Station, TX, USA) was used for statistical analyses.

Results

The study population included 9940 singleton newborns of whom 51.6% were male and 48.4% female. Maternal age, parity and smoking were not different according to infant sex (Table 1). More females were suspected with SGA noted in medical records (6.2% vs 4.8%, P=.003). The average birthweight was lower in females than males (3227 grams vs. 3354 grams, P<.001), while males had a higher prevalence of the composite measure of morbidity (13.0% vs. 10.0% (P<.001)) and the composite measure associated with SGA (2.4% vs. 1.8% (P=.031)). Between 30 and 35 weeks, males had higher mean EFW, on average 48 grams more, with higher EFW at each gestational age week, with the exception of 35 weeks, but there were few fetuses in this gestational age range (Table S1).

Figure 1 presents the prevalence of fetuses with an EFW <10 th percentile according to unisex and sex-specific EFW charts, overall and by sex. In the overall sample, the proportions of fetuses with an EFW <10 th percentile was similar regardless of whether unisex or sex-specific charts were used (about 8.5% for WHO and 4% for Epopé) but the proportions of males and females with an EFW <10 th percentile differed by chart. For instance, with the WHO charts, 6.9% of males had an EFW <10 th percentile with the unisex charts versus 9.9% for sex-specific charts (difference in sex distribution between charts P<.001) and the sex ratio (male vs. female) of fetuses identified with FGR was 42.6% with unisex charts versus 59.7% with sexspecific charts. A similar pattern was observed for the Epopé chart, although this chart identified fewer fetuses overall with an EFW <10 th percentile. Hadlock's chart yielded proportions slightly higher than the unisex WHO charts (9.0% overall, 7.5% of males and 10.6% of females) revealing a similar 3% difference between the proportions of girls and boys with an EFW <10 th percentile.

The overall sensitivity and specificity of an EFW <10 th percentile for detecting SGA births with morbidity were the same when using unisex compared to sex-specific charts: 49.1% for WHO and 34.9% for Epopé (Table 2). The WHO unisex chart also had a similar sensitivity as the Hadlock chart (49.1%), although its specificity was slightly higher (92.6% for WHO unisex chart versus 91.8% for Hadlock). When sexspecific charts were applied, the sensitivity increased for males and decreased for females. For instance, when moving from WHO unisex to sex-specific charts, sensitivity varied from 47.2% to 51.2% (P=.025) for males and from 51.7% to 46.0% (P=.025) for females. Conversely, the specificity decreased among males and increased among females. When changing from unisex to sex-specific charts, the number of reclassified fetuses with the composite morbidity outcome was low. Similar patterns were found in the detection of an EFW <10 th percentile in SGA infants without morbidity at birth (Table 3).

Comment

Principal findings

Compared to sex-specific charts, the use of unisex EFW charts at the third trimester ultrasound between 30 and 35 weeks detected significantly more females than males with an EFW <10 th percentile and consequently led to higher detection of females and a lower detection of males with SGA and morbidity at birth. These results suggest that using unisex charts could lead to an under representation of males at risk of FGR among fetuses selected for further surveillance of growth in third trimester screening and an over-representation of females. However, the sensitivity for detecting SGA with morbidity in the overall population did not change when using unisex versus sex-specific charts.

Comparison with published literature

Our study confirmed differences in intrauterine growth between males and females, with higher weight among males as documented in multiple studies. [START_REF] Galjaard | Sex differences in fetal growth and immediate birth outcomes in a low-risk Caucasian population[END_REF][START_REF] Albouy-Llaty | Influence of fetal and parental factors on intrauterine growth measurements: results of the EDEN mother-child cohort[END_REF][START_REF] Schwarzler | Sex-specific antenatal reference growth charts for uncomplicated singleton pregnancies at 15-40 weeks of gestation[END_REF][START_REF] Rizzo | The effect of fetal sex on customized fetal growth charts[END_REF] Some studies have also suggested that rates of growth may differ, with females growing more slowly [START_REF] Melamed | Fetal sex and intrauterine growth patterns[END_REF] and that there may be sex-specific interactions with other factors, such as maternal weight. [START_REF] Albouy-Llaty | Influence of fetal and parental factors on intrauterine growth measurements: results of the EDEN mother-child cohort[END_REF] A few studies have even proposed sex-specific EFW formulas to improve the accuracy of EFW as computed by biometric measurements, [START_REF] Melamed | Fetal sex and intrauterine growth patterns[END_REF][START_REF] Schild | Sex-specific fetal weight prediction by ultrasound[END_REF][START_REF] Siemer | Increased accuracy of fetal weight estimation with a gender-specific weight formula[END_REF] although no study has assessed whether these formulas improve the detection of SGA newborns.

Despite differences in fetal growth between males and females, few charts have been established by sex. [START_REF] Schwarzler | Sex-specific antenatal reference growth charts for uncomplicated singleton pregnancies at 15-40 weeks of gestation[END_REF][START_REF] Marsal | Intrauterine growth curves based on ultrasonically estimated foetal weights[END_REF][START_REF] Johnsen | Longitudinal reference ranges for estimated fetal weight[END_REF][START_REF] Salomon | Estimation of fetal weight: reference range at 20-36 weeks' gestation and comparison with actual birth-weight reference range[END_REF][START_REF] Xu | Unconditional and conditional standards for fetal abdominal circumference and estimated fetal weight in an ethnic Chinese population: a birth cohort study[END_REF][START_REF] Bromley | Biometric measurements in fetuses of different race and gender[END_REF][START_REF] Torres | Gender-Specific Antenatal Growth Reference Charts in Monochorionic Twins[END_REF] Our results showed that while differences in fetal growth by sex were not high, an average of 48 grams, these systematic differences influenced the percentages of female and male fetuses identified with FGR, defined as an EFW <10 th percentile in the third trimester of pregnancy, depending on whether the unisex or sex-specific chats were used. Specifically, using unisex charts led to the detection of more females and fewer males with an EFW <10 th percentile. This finding is concordant with the higher proportion of females in our sample with a mention of suspected FGR in their medical records, [START_REF] Monier | Does the Presence of Risk Factors for Fetal Growth Restriction Increase the Probability of Antenatal Detection? A French National Study[END_REF] since in France, ultrasonographers use unisex EFW for growth screening, including the French College of Fetal Sonography chart 7 and Hadlock. [START_REF] Hadlock | In utero analysis of fetal growth: a sonographic weight standard[END_REF] 

Clinical implications

These results raise questions about the appropriateness of using unisex charts in clinical care. Unisex charts may lead to more surveillance and unnecessary interventions for females while detecting fewer males with FGR, despite a higher incidence of adverse outcome among boys. It is well-documented that males have worse neonatal outcomes than females [START_REF] Brothwood | Prognosis of the very low birthweight baby in relation to gender[END_REF][START_REF] Zeitlin | Fetal sex and indicated very preterm birth: results of the EPIPAGE study[END_REF][START_REF] Renzo | Does fetal sex affect pregnancy outcome?[END_REF] and this was confirmed in our sample (13% of males vs. 10% of females experienced the adverse composite neonatal outcome, P<.001). While there is no conclusive evidence about whether boys are more vulnerable than girls to long term adverse consequences when they have poor antenatal growth, [START_REF] Quinones | Is fetal gender associated with adverse perinatal outcome in intrauterine growth restriction (IUGR)?[END_REF] male sex is a risk factor for poor neurodevelopment and other health problems, in other at risk groups, for instance among children born preterm. [START_REF] Linsell | Prognostic Factors for Poor Cognitive Development in Children Born Very Preterm or With Very Low Birth Weight: A Systematic Review[END_REF] The clinical consequences of these differences for newborn health outcomes will be affected by the overall performance of FGR screening. As shown in previous studies, the sensitivity of an EFW <10 th percentile in the third trimester for the detection of SGA infants without morbidity was moderate to low and varied by chart. It was higher with the WHO versus Epopé charts, with estimates concordant with the range in the published literature. 36-39 37, 40 The WHO unisex chart was similar to the Hadlock chart in terms of the proportion of fetuses with an EFW <10 th percentile and for the sensitivity of detection of SGA newborns with adverse outcomes. Previous studies have also shown that screening thresholds were similar between Hadlock and WHO charts. [START_REF] Grantz | Fetal growth standards: the NICHD fetal growth study approach in context with INTERGROWTH-21st and the World Health Organization Multicentre Growth Reference Study[END_REF] We found that overall sensitivity stayed the same regardless of the chart and despite differences in the sensitivity for the detection of SGA by sex when using sex-specific or unisex charts. This reflected the fact that the reclassified fetuses when using unisex versus sex-specific EFW charts had weights close to the 10 th percentile threshold and therefore were at lower risk of morbidity than other SGA fetuses.

However, the retrospective and observational design of our study did not make possible to assess the impact of a change from a unisex to a sex-specific chart on the surveillance or medical practices and outcomes that would result from the antenatal detection of FGR. Antenatal detection of FGR increases the number of antenatal visits and ultrasounds [START_REF] Monier | Poor effectiveness of antenatal detection of fetal growth restriction and consequences for obstetric management and neonatal outcomes: a French national study[END_REF] and has been found to be protective against adverse outcomes such as stillbirths and neonatal morbidity. [START_REF] Ego | Antenatal detection of fetal growth restriction and risk of stillbirth: population-based case-control study[END_REF][START_REF] Gardosi | Maternal and fetal risk factors for stillbirth: population based study[END_REF][START_REF] Verlijsdonk | Suspected versus non-suspected small-for-gestational age fetuses at term: perinatal outcomes[END_REF][START_REF] Stacey | Antenatal care, identification of suboptimal fetal growth and risk of late stillbirth: Findings from the Auckland Stillbirth Study[END_REF] False positives also have consequences and have been linked to iatrogenic delivery. [START_REF] Monier | Poor effectiveness of antenatal detection of fetal growth restriction and consequences for obstetric management and neonatal outcomes: a French national study[END_REF] While our results provide evidence in favor of the use of sex-specific charts to avoid sex-bias associated with unisex charts and to re-balance the surveillance of growth restriction between girls and boys, there may be practical obstacles to their implementation in clinical practice. Some parents do not wish to know the sex of the fetus and this choice would need to be respected in ultrasound reports. Further, many charts only have a unisex version. Even among the three recently published prescriptive standards, only WHO generated sex-specific charts. [START_REF] Louis | Racial/ethnic standards for fetal growth: the NICHD Fetal Growth Studies[END_REF][START_REF] Stirnemann | The Intergrowth standards for Hadlock's estimation of fetal weight[END_REF][START_REF] Kiserud | The World Health Organization Fetal Growth Charts: A Multinational Longitudinal Study of Ultrasound Biometric Measurements and Estimated Fetal Weight[END_REF] Customized charts based on Gardosi's GROW model, like the Epopé charts in France, have been recommended in many countries for monitoring fetal growth, [START_REF] Mccowan | Evidence-based national guidelines for the management of suspected fetal growth restriction: comparison, consensus, and controversy[END_REF] and sex-differences in growth can be considered in these models although the current GROW model only adjusts for sex postnatally. [START_REF]GROW documentation[END_REF] Therefore, the benefits of using sex-specific charts have to be balanced against the other practical difficulties of changing charts on screening, especially when a suitable option is not immediately available. However, for situations where there is sex-specific alternative or when new charts are being constructed, sex-specific charts eliminate the effects of systematic bias that occur when unisex charts are used.

Research Implications

Assessing the impact of differential surveillance of male and female fetuses requires further investigation using other designs such as experimental studies or prospective observational studies. These data therefore serve as a starting point for future prospective investigations regarding the impact on these differences in the management of ongoing pregnancies. These studies should include cost analyses of money saved or spent secondary to a change in those who are or are not diagnosed with FGR.

Strengths and limitations

This study has several strengths. We used a large sample of births from a population-based study with data abstracted from maternal interviews and medical records. Indication bias for the third trimester ultrasound was limited because this ultrasound is recommended for all pregnant women in France. Limitations of the study included the use of a retrospective observational design; therefore, we cannot know how decisions by the obstetric team might change when using sex-specific charts compared to the use of unisex EFW charts. In addition, EFW was reported in medical records without any information on the formula used to calculate EFW.

Hadlock's formula using three parameters is recommended in France, [START_REF] Vayssiere | Fetal growth restriction and intrauterine growth restriction: guidelines for clinical practice from the French College of Gynaecologists and Obstetricians[END_REF] however, the formula used would not differ by sex.

Conclusion

The choice of unisex versus sex-specific EFW charts at the third trimester routine ultrasound affects the percent of male and female fetuses detected during pregnancy with an EFW <10 th percentile. The use of sex-specific charts makes it possible to avoid bias in intrauterine growth screening associated with the small, but systematic, differences in weight between males and females and to better reflect the higher morbidity risks among males. Further research using a prospective design is needed to assess the impact of changing charts on obstetric practice and outcomes. 

Tables

Figure 1 .

 1 Figure 1. Figure 1 displays the proportion of fetuses detected with an estimated fetal weight <10 th percentile according to unisex versus sex-specific charts, overall and by

Table 1 .

 1 Maternal and neonatal characteristics according to infant sex

	Males	Females	
	Mean ± SD or n (%)	Mean ± SD or n (%)	p-value

Table 2 .

 2 Sensitivity and specificity of an estimated fetal weight <10 th percentile in the third trimester for detecting small for gestational age infants with neonatal morbidity according to unisex versus sex-specific charts Note: P value tests the difference between unisex and sex-specific charts using McNemar's test

	Chart (population)	Type of chart	n/N	Sensitivity % (95% CI)	P 1	n/N	Specificity % (95% CI)	P 1
	Hadlock (all)	unisex	104/212 49.1 (42.1-56.0)		8935/9728 91.8 (91.3-92.4)	
	Hadlock (males)	unisex	59/125	47.2 (38.2-56.3)		4679/5006 93.5 (92.7-94.1)	
	Hadlock (females) unisex	45/87	51.7 (40.8-62.6)		4256/4722 90.1 (89.2-91.0)	
	WHO (all)	unisex	104/212 49.1 (42.1-56.0)	1	9004/9728 92.6 (92.0-93.1)	0.119
		sex-specific 104/212 49.1 (42.1-56.0)		8978/9728 92.3 (91.7-92.8)	
	WHO (males)	unisex	59/125	47.2 (38.2-56.3)	0.025 4712/5006 94.1 (93.4-94.8) <0.001
		sex-specific	64/125	51.2 (42.1-60.2)		4560/5006 91.1 (90.3-91.9)	
	WHO (females)	unisex	45/87	51.7 (40.8-62.6)	0.025 4282/4722 90.9 (90.0-91.7) <0.001
		sex-specific	40/87	46.0 (35.2-57.0)		4418/4722 93.6 (92.8-94.2)	
	Epopé (all)	unisex	74/212	34.9 (28.5-41.7)	1	9416/9728 96.8 (96.4-97.1)	0.141
		sex-specific	74/212	34.9 (28.5-41.7)		9432/9728 97.0 (96.6-97.3)	
	Epopé (males)	unisex	42/125	33.6 (25.4-42.6)	0.008 4868/5006 97.2 (96.8-97.7) <0.001
		sex-specific	49/125	39.2 (30.6-48.3)		4817/5006 96.2 (95.7-96.7)	
	Epopé (females)	unisex	32/87	36.8 (26.7-47.8)	0.008 4548/4722 96.3 (95.7-96.8) <0.001
		sex-specific	25/87	28.7 (19.5-39.4)		4615/4722 97.7 (97.3-98.1)	

Table 3 .

 3 Sensitivity and specificity of an estimated fetal weight <10 th percentile in the third trimester for detecting small for gestational age infants without neonatal morbidity according to unisex versus sex-specific charts Note: P value tests the difference between unisex and sex-specific charts using McNemar's test

	Chart (population)	Type of chart	n/N	Sensitivity % (95% CI)	P	n/N	Specificity % (95% CI)	P
	Hadlock (all)	unisex	338/900 37.6 (34.4-40.8)		8481/9040 93.8 (93.3-94.3)	
	Hadlock (males)	unisex	168/480 35.0 (30.7-39.5)		4433/4651 95.3 (94.7-95.9)	
	Hadlock (females) unisex	170/420 40.5 (35.7-45.3)		4048/4389 92.2 (91.4-93.0)	
	WHO (all)	unisex	318/900 35.3 (32.2-38.6)	0.508 8530/9040 94.4 (93.9-94.8)	0.163
		sex-specific 324/900 36.0 (32.9-39.2)		8510/9040 94.1 (93.6-94.6)	
	WHO (males)	unisex	156/480 32.5 (28.3-36.9) <0.001 4454/4651 95.8 (95.1-96.3) <0.001
		sex-specific 200/480 41.7 (37.2-46.2)		4341/4651 93.3 (92.6-94.0)	
	WHO (females)	unisex	162/420 38.6 (33.9-43.4) <0.001 4076/4389 92.9 (92.1-93.6) <0.001
		sex-specific 124/420 29.5 (25.2-34.1)		4169/4389 95.0 (94.3-95.6)	
	Epopé (all)	unisex	179/900 19.9 (17.3-22.6)	0.639 8833/9040 97.7 (97.4-98.0)	0.173
		sex-specific 176/900 19.6 (17.0-22.3)		8846/9040 97.9 (97.5-98.1)	
	Epopé (males)	unisex	99/480	20.6 (17.1-24.5) <0.001 4570/4651 98.3 (97.8-98.6) <0.001
		sex-specific 118/480 24.6 (20.8-28.7)		4531/4651 97.4 (96.9-97.9)	
	Epopé (females)	unisex	80/420	19.0 (15.4-23.1) <0.001 4263/4389 97.1 (96.6-97.6) <0.001
		sex-specific	58/420	13.8 (10.7-17.5)		4315/4389 98.3 (97.9-98.7)	
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