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Abstract

Objectives: To compare the performance of maternal body fat index (BFI) assessed during the
first 20 + 6 weeks among 138 pregnant women in an ultrasound outpatient clinic as a predictor
of gestational diabetes mellitus (GDM) later in pregnancy.

Method: Maternal visceral and subcutaneous fat was measured with a convex ultrasound probe
placed in two locations on the maternal abdominal surface: the first in the mid-sagittal epigas-
tric region, visualising epigastric fat, and the second 2 cm above the maternal umbilical scar,
visualising periumbilical fat. Ultrasound callipers measured the distance from dermal edge to
the linea alba and after from the linea alba to the anterior hepatic surface (epigastric fat). Peri-
umbilical fat was measured from the dermal edge to the linea alba and after from the linea alba
to the anterior aortic surface. The BFI formula was [visceral adipose tissue (mm) x subcutaneous
adipose tissue (mm)]/maternal height (cm).
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E-mail address: alexandre.rocha@ufcspa.edu.br (A.S. Rocha).

2530-0180/ © 2024 SEEN y SED. Published by Elsevier Espana, S.L.U. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.endien.2024.03.015&domain=pdf

Endocrinologia, Diabetes y Nutricion 71 (2024) 110-118

PALABRAS CLAVE

Diabetes mellitus
gestacional;

Tejido adiposo
visceral materno;
Tejido adiposo
subcutaneo materno;
Glucosa materna en
ayunas;

Prueba de tolerancia
oral a la glucosa
materna

Results: The best thresholds for predicting GDM outcome for epigastric and periumbilical
BFI were 1.2 and 4.8, respectively. Odds ratio, sensitivity and specificity were 5.88 (95% Cl
1.86-18.6), 80.9%, 58.0% for the epigastric site and 6.31 (95% Cl 1.73-22.94), 84.2%, 54.2% for
the periumbilical site. Pre-pregnancy body mass index compatible with adult obesity shows
inadequate predictive performance for GDM outcome. Only epigastric BFl above 1.2 main-
tained statistical significance for GDM in the logistic regression analysis, when compared to
periumbilical BFI above 4.8.

Conclusion: Epigastric BFI above 1.2 during the first half of pregnancy may help identify women
at risk of developing GDM later in pregnancy.

© 2024 SEEN y SED. Published by Elsevier Espana, S.L.U. All rights reserved.

Predicciéon temprana de diabetes mellitus gestacional mediante el indice de grasa
corporal materna: un estudio de cohorte

Resumen

Objetivos: Comparar el desempeio del indice de grasa corporal materno (BFI) evaluado durante
las primeras 20 + 6 semanas entre 138 mujeres embarazadas en una clinica ambulatoria de ultra-
sonido como predictor de la diabetes mellitus gestacional (DMG) mas adelante en el embarazo.
Método: La grasa visceral y subcutanea materna se midié con una sonda de ultrasonido convexa
colocada en 2 lugares de la superficie abdominal materna: el primero en la region epigastrica
sagital media, llamada grasa epigastrica, y el segundo 2 cm por encima de la cicatriz umbilical
materna, llamada grasa periumbilical. Las sondas de ultrasonido midieron la distancia desde
el borde dérmico hasta la linea alba y luego desde la linea alba hasta la superficie hepatica
anterior (grasa epigastrica). La grasa periumbilical se midi6 desde el borde dérmico hasta la
linea alba y luego desde la linea alba hasta la superficie adrtica anterior. La formula del BFI fue
(tejido adiposo visceral [mm] x tejido adiposo subcutaneo [mm])/altura materna [cm]).
Resultados: El mejor umbral para predecir el resultado de la DMG entre el BFI epigastrico y
periumbilical fue de 1,2 y 4,8, respectivamente. El odds ratio, la sensibilidad y la especificidad
fueron 5,88 (IC del 95%: 1,86-18,6), 80,9, 58,0% para el sitio epigastrico materno y 6,31 (IC del
95%: 1,73-22,94), 84,2, 54,2% para el sitio periumbilical, respectivamente. El indice de masa
corporal previo al embarazo compatible con la obesidad en adultos muestra un rendimiento
predictivo inadecuado para el resultado de la DMG. Solo el BFI epigastrico por encima de
1,2 mantuvo la significacion estadistica para la DMG en el analisis de regresion logistica, en
comparacion con el BFI periumbilical por encima de 4,8.

Conclusion: Un BFI epigastrico superior a 1,2 durante la primera mitad del embarazo puede
ayudar a identificar a las mujeres en riesgo de desarrollar DMG mas adelante en el embarazo.
© 2024 SEEN y SED. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

The increase in obesity among women of reproductive
age has resulted in an elevated prevalence of pregnant
women with obesity and overweight. A limited group of
biometric indexes were used in an attempt to categorise
pre-pregnancy obesity that could achieve high sensitivity
and specificity to detect adverse pregnancy outcomes. Adult
body mass index (BMI) over 30kg/m? has been used more
frequently but with conflicting results among studies that
addressed the index as a GDM predictor.'-* The Child Growth
Standard (CGS) index has been used as a predictor for cer-
tain outcomes, including the need for a caesarean among
pregnant adolescents. Likewise, body surface area (BSA) was
employed as a predictive measure for the development of
gestational diabetes mellitus (GDM) in a cohort of pregnant

women in Finland, all of whom had biometric data since
birth. The study revealed a negative correlation between
BSA and GDM, indicating that pregnant women with lower
BSA scores were more likely to be affected by GDM. The
researchers hypothesised that unfavourable conditions since
pregnancy, leading to maternal restricted growth, resulted
in a reduced count of pancreatic beta cells from birth,
thereby elevating the future risk of GDM.*

Maternal abdominal adipose tissue assessed by ultra-
sound has been shown to be an accurate and low-cost
method for predicting abnormal pregnancy outcomes,
particularly GDM,>-° pre-eclampsia and preterm birth,'
metabolic syndrome, abnormal arterial blood pressure®'!
and abnormal newborn weight.'? Two maternal abdominal
sites were selected to access maternal adipose tissue, the
maternal epigastric site>'* and the periumbilical site®?® with
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the first being used during all three trimesters and the sec-
ond limited to evaluations prior to twenty weeks due to
gravid uterus growth.

Recently a new GDM predictive index has been proposed
using the amounts of maternal epigastric adipose tissue
measured by ultrasound and maternal height, called the
body fat index (BFl) as a substitute to pre-pregnancy BMI."
The reported predictive accuracy for GDM was found to
exceed that of pre-pregnancy BMI.

However, the study was conducted late into pregnancy,
where the deleterious effects of dysglycaemia are already
established. Additionally, the BFI was calculated with scores
from the maternal epigastric site rather than both known
adipose-related sites. Finally, the study did not report the
predictive analysis of the new index for GDM as an outcome,
including sensitivity, specificity, or the predictive values. As
such, the objective of this study was to evaluate the predic-
tive capacity of the BFI index with GDM as the outcome of
interest. Most importantly, we aim to determine BFI index
using maternal abdominal fat scores from the epigastric and
perumbilical sites, indicating GDM risk thresholds for both
sites. Ultimately, our study will assess the comprehensive
performance of the new index in comparison to the tradi-
tionally utilised pre-pregnancy BMI.

Methods
Sample

The prospective cohort study was carried out at the Ultra-
sound Department of the Murialdo Teaching Health Center,
which offers fetal medicine services to the Public Health
System in Porto Alegre City, Brazil, between October 2016
and December 2017. A follow-up evaluation was carried out
through a review of hospital charts in five hospitals in Porto
Alegre city / Brazil. The follow-up assessment obtained all
information regarding the pregnancy and the birth process,
as well as reported GDM, Fasting Blood Glucose (FBG) and
Oral Glucose Tolerance Test scores (OGTT). The inclusion
criteria were pregnant individuals with a gestational age of
<20 + 6 weeks. The exclusion criteria were pregnancies with
foetal malformations or aneuploidy, scar tissue either of the
two maternal abdominal sites used for maternal adipose tis-
sue assessment, twin pregnancies and preexisting type 1 or
2 diabetes mellitus. All women who agreed to participate
were given a standardised informed consent document.

Procedure at inclusion

Aroutine ultrasound evaluation was performed by the author
ASR to diagnose foetal growth as described by Hadlock
et al.” The foetal biometry result was compared with the
foetal age evaluated based on the last menstrual period
or previous obstetric ultrasound. Placental position, foetal
heartbeats, amniotic fluid level, and basic foetal anatomy
were assessed in all cases. Embryonic phase pregnancies
were evaluated endovaginally to determine gestational age,
placental position, heartbeat count and to assess the mater-
nal adnexa. For cases between 11 +0 to 13 + 6 weeks, nuchal

translucency and the nasal bone were evaluated to estimate
the odds of aneuploidy as described by Nicolaides et al.'®

Maternal epigastric fat evaluation

Maternal epigastric fat tissue was assessed with a convex
probe placed in the middle sagittal epigastric region aim-
ing to measure the visceral and subcutaneous tissues using a
method adapted from the studies by Suzuki et al."” Attention
was paid to avoiding excessive pressure that could falsely
compress the surfaces of interest. The ultrasound calliper
was placed spanning from the deepest anterior liver sur-
face to the linea alba to assess the epigastric maternal
visceral adipose tissue (epigastric m-VAT). Thereafter the
electronic calliper was moved to span from the linea alba
to the superficial dermal edge to determine the epigastric
maternal subcutaneous adipose tissue (epigastric m-SAT).
Fig. 1 shows the ultrasound measurements

Maternal periumbilical fat evaluation

Maternal periumbilical fat tissue was assessed with a con-
vex probe placed 2cm above the maternal umbilical scar,
aiming to measure the visceral and subcutaneous compo-
nents using a method adapted from the studies by Armellini
et al.’® An electronic calliper was placed spanning from
the anterior aortic wall to the linea alba to assess the
periumbilical maternal visceral adipose tissue (periumbili-
cal m-VAT). Thereafter, the electronic calliper was moved
to span from the linea alba to the superficial dermal edge,
aiming estimate the periumbilical maternal subcutaneous
adipose tissue (periumbilical m-SAT). The mean of the two
measurements was calculated for both visceral fat assess-
ments, the first at the end of maternal inspiration and the
second at the end of maternal expiration. Fig. 2 shows the
ultrasound measurements.

Maternal body fat index (BFI)

The visceral and subcutaneous fat scores from both mater-
nal abdominal sites were used to calculate BFI. For this
purpose, the formula considered fat measurements in mil-
limetres and maternal height in centimetres as measured
during recruitment. Fig. 3 shows the formulae.

Maternal anthropometry

Pre-pregnancy BMI was calculated using maternal weight
recorded before the 12th week of pregnancy with the mater-
nal height measured at the time of recruitment. In cases
where the first maternal weight measurement was per-
formed after 12 weeks of pregnancy, the authors utilised
a self-reported maternal pre-pregnancy weight to calculate
the BMI. The authors considered scores above 30kg/m? as
pre-pregnancy obesity.

Demographic and laboratory data

During recruitment, outpatient prenatal charts were
reviewed to assess reported GDM, FBG or OGTT results
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Figure 1  Schematic representation and epigastric adipose tissue (preperitoneal) example.

together with maternal ethnicity and age, past term preg-
nancies and first trimester weight. The labour and delivery
hospital chart record was reviewed for references to
GDM, FBG and OGTT reports alongside the condition of
the newborn, gestational age at delivery, birth weight
and mode of birth. The authors identified a GDM-positive
case for all pregnant women who retrospectively exhib-
ited abnormal FBG or OGTT results during admission for
delivery. According to the International Association of Dia-
betes and Pregnancy Study Groups (IADPSG) criteria, FBG
results between 92 mg/dL and 125 mg/dL were considered
abnormal.’ Among pregnant women who underwent OGTT,
all results above 180 mg/dL at hour 1 or 153 mg/dL at hour
2 were considered abnormal.

Statistical analysis

Statistical analyses were performed in SPSS (Statistical Pack-
age for the Social Sciences) 23.0 for Windows. The level of
significance was set at p<0.05, with 95% confidence inter-
vals for the odds ratio (OR) estimation. In the bivariate
analysis, Student’s t-test or the Mann-Whitney test (contin-
uous variables) and Chi-squared (categorical varibles) were
used to compare groups. Pearson’s Chi-squared test was
used to analyse the categorical variables. A Receiving Oper-
ating Characteristic (ROC) curve was used to identify the
best BFI cutoff with regard to the GDM outcome for the peri-
umbilical and epigastric sites. A binary logistic regression
was performed to estimate the OR of the GDM outcome for
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Figure 2 Schematic representation and periumbilical adipose tissue (e.g. Armellini site) example.
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Figure 3  Body fat index formulae. Legend: (#) Maternal periumbilical or epigastric visceral adipose tissue; (&) Maternal perium-
bilical or epigastric subcutaneous adipose tissue.
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Table 1  Sample characteristics.

Euglycaemia (N=117) GDM? (N=21) p-Value
(%95)

Maternal age (yo) 25.3 (+6.2) 29.4 (+6.0) <0.01
Gestational age at recruitment (weeks, SD) 15.5 (£3.5) 14.9 (+4.3) 0.46
Non-Caucasian ethnicity (n, %) (n=61) 51 (44.0) 10 (47.6) 0.46
Past term pregnancies (mean, SD) 2.2 (£1.6) 3.2 (£1.6) <0.05
Fasting blood glucose (mean, SD) 79.3 (+8.0) 92.5 (+10.3) <0.01
Pregestational BMI® kg/m? (mean, SD) 24.4 (£6.9) 32.2 (£7.3) <0.01
Pregestational BMI° > 30 kg/m? (n, %) 37 (31.6%) 11 (52.4%) 0.065
Maternal periumbilical ultrasound

VAT® (mm, SD) 42.3 (£14.3) 56.3 (+£13.6) <0.01

SATY (mm, SD) 17.8 (£7.0) 20.8 (+7.3) 0.07

BFI¢ (mean, SD) 4.8 (£2.5) 7.5 (£3.4) <0.01
Maternal epigastric ultrasound

VAT® (mm, SD) 11.7 (5.2) 15.5 (5.4) <0.01

SATY (mm, SD) 15.7 (6.8) 19.5 (7.2) <0.05

BFI¢ (mean, SD) 1.3 (0.9) 1.9 (0.9) <0.01
Caesarean section (n, %) (n=35) 26 (23.6) 9 (52.8) <0.05
Preterm birth® (n, %) (n=10) 7 (6.3) 3 (17.6) 0.11
Newborn weight (mean, SD) 3.234 (£520) 3.361 (+456) 0.32

@ Gestational diabetes mellitus according IADPSG criteria.
b Body mass index.

¢ Visceral adipose tissue.

d Subcutaneous adipose tissue.

e
f

Birth before 37th pregnancy week.

both BFI measurements and adjusted ORs were estimated
under potential confounders related to the GDM outcome.

Data availability statement

Full databank was published at Physionet Journal DOI num-
ber 10.13026/hfks-3d71.

Results

A total of 159 pregnant women were recruited, with 13.2%
(21 cases) lost to follow-up, resulting in 138 individuals in the
final analysis. There were 21 cases of GDM (15.2%). Demo-
graphic characteristics are shown in Table 1. Maternal age,
past term pregnancies, pre-pregnancy BMI and caesarean
section were higher among pregnant women who developed
GDM. Regarding maternal fat measurements, both epigas-
tric m-VAT and m-SAT sites presented higher scores for GDM
cases. The periumbilical site had higher scores only in the
m-VAT assessment. Among patients who developed GDM, BFI
scores were significantly higher at both sites evaluated.

A ROC curve was performed to determine the optimum
predictive thresholds for GDM between the BFls at the two
adipose-related sites, giving results of 4.8 and 1.2, respec-
tively (Supporting information file S1). The area under the
curve gave scores of 0.74 (Cl 95% 0.63-0.85) at the peri-
umbilical site and 0.72 (Cl 95% 0.61-0.83) at the epigastric
site. Table 2 shows the BFI predictive performance thresh-
olds and the performance of pre-pregnancy BMI compatible

Body fat index = [visceral adipose tissue (mm) x subcutaneous adipose tissue(mm)]/maternal height (cm).

with obesity. BFI calculated from the periumbilical site had
the highest predictive sensitivity in addition to the highest
odds ratio. The highest predictive specificity was achieved
with pre-pregnancy BMI above 30 kg/m?.

Abinary logistic regression was conducted to evaluate the
confounding variables associated with the predictive perfor-
mance of BFI and pre-pregnancy obesity for GDM. As seen
in Table 3, the BFI calculated from epigastric site scores
maintains the predictive performance when included in the
logistic regression analysis. Pre-pregnancy BMI indicating
obesity lost its predictive capacity earlier when included
in the regression model, in addition to yielding the lowest
crude odds ratio.

Discussion

The main finding of this study was the superior predic-
tive capacity for GDM of maternal epigastric BFl above 1.2
compared to periumbilical BFI above 4.8 or pre-pregnancy
BMI compatible with obesity. The adjusted OR remained
significant at 5.3 (p<0.05) even after controlling for con-
founders commonly related to GDM such as maternal age,
more than two past term pregnancies and pre-gravid BMI.
In addition, the epigastric BFI showed a predictive sensitiv-
ity of 81% for GDM, with a specificity close to 60%. Nassr
et al." evaluated maternal epigastric BFl performance as
a predictor of GDM as the outcome of interest among 389
pregnant women from the 18th to 24th weeks. The authors
found similar results to our study, with a median epigas-
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Table 2 GDM outcome predictive performance from body fat index and prepregnant obesity.

Predictive test

Outcome gestational diabetes mellitus®

0Odds ratio (Cl 95%) Sensitivity (%) Specificity (%) PPV (%) NPV€ (%) Accu? (%)
Periumbilical BFI¢ > 4.8 6.31 (1.73-22.94) 84.2 54.2 24.6 98.3 58.7
Epigastric BFI® > 1.2 5.88 (1.86-18.6) 80.9 58.0 26.5 94.2 61.7
Prepregnant BMI* >30kg/m?  2.74 (1.06-7.06) 57.1 67.2 24.0 89.6 65.7

@ Gestational diabetes mellitus according IADPSG criteria.
b Ppositive predictive value.
¢ Negative predictive value.
d Accuracy to GDM outcome.
e
f

Body mass index.

Body fat index = [visceral adipose tissue (mm) x subcutaneous adipose tissue (mm)]/maternal height (cm).

Table 3  Binary logistic regression of body fat index thresholds and prepregnant BMI compatible with obesity as GDM predictors.
Maternal periumbilical BFI? >4.8 Maternal epigastric BFI*>1.2 Pre-pregnancy BMI® > 30 kg/m?
Exp (B) p-Value Exp (B) p-Value Exp (B) p-Value
Crude odds ratio 6.22 <0.01 6.04 <0.01 3.06 <0.05
Maternal age controlling 5.06 <0.05 5.46 <0.01 2.66 0.05
Maternal age + past term 4.52 <0.05 5.39 <0.01 2.45 0.07
pregnancies©
Maternal age + past term 3.09 0.12 5.32 <0.05 * *
pregnancies + pre-
pregnancy
BMI®

@ Body fat index = [visceral adipose tissue (mm) x subcutaneous adipose tissue (mm)]/maternal height (cm).

b Body mass index.
¢ Two or more past term pregnancies.

tric BFl of 0.78 (0.42-1.26), a median epigastric m-SAT
of 11.0mm (8-14mm) and a median epigastric m-VAT of
12mm (9-16 mm). Furthermore, the odds ratio reported
was similar to the current study, with a crude value of 7.17
(Cl 95% 2.17-23.66), followed by 6.24 (Cl 95% 1.86-20.96)
after adjustment for common confounders. However, the
study was centred later in pregnancy, at a time when the
deleterious effects of hyperglycaemia have already been
established. Moreover, the epigastric BFI threshold reported
as at-risk for GDM was 0.5, encompassing 67% of the sam-
ple. Sensitivity, specificity or predictive values were not
reported for the epigastric BFI threshold chosen. D’ Ambrosi
et al.” reviewed stored maternal epigastric images from
the 24th to 28th weeks to evaluate the predictive capacity
for GDM of isolated m-VAT and m-SAT. Minimal differences
in the two adipose tissues were found between pregnant
women who developed GDM compared to women who did
not. The mean m-VAT score was 10.1 mm among individuals
with GDM and 9.7 mm among those without. The Logarith-
mic transformation of the maternal fat scores maintained
statistical significance after multivariate analysis only for
m-VAT and not for m-SAT. The author highlighted the need
for predictive studies that focused on assessments during
the first trimester, aiming to maximise the early identifi-
cation of high-risk GDM cases based on epigastric m-VAT
measurements.

Periumbilical BFI showed the highest predictive sensi-
tivity for GDM, reaching 84%; however, the performance

was affected by the pre-pregnancy BMI when included in
a logistic regression analysis, suggesting that either pre-
gravid obesity or maternal height impacts the accuracy of
the index. To date, there are no studies reporting peri-
umbilical BFI as a predictor of GDM to compare the study
results.

Regarding isolated m-VAT and m-SAT measurements, the
current study is in line with previous findings that reported
maternal abdominal fat measured by ultrasound as a pre-
dictor of GDM during the first twenty weeks of pregnancy.
Scores ranging from 19.0mm (£8.0)° to 22.4mm (£10.1)°
for periumbilical m-SAT and 37.2mm (£16.5)"" to 54.4mm
(£1.27)%° for periumbilical m-VAT were reported. Such stud-
ies show superior predictive capacity of m-VAT assessment
when compared with m-SAT for predicting GDM as an out-
come.

Our study shows pre-pregnancy obesity to have a weak
predictive capacity, sensitivity and OR for GDM. Likewise,
logistic regression analysis resulted in a loss of predictive
capacity when including the confounder past term preg-
nancy early in the model. The result aligns with previous
meta-analyses that determined pre-pregnancy obesity to
be a poor predictor for abnormal outcomes during preg-
nancy. Santos et al." meta-analysed 39 cohort studies
from America, Europe, and Oceania, including 1156 GDM
cases with a significant adjusted odds ratio of 4.6 (Cl 95%
4.2-5.0, p<0.01). The authors highlighted that the cohorts
selected showed moderate to high heterogeneity in the
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comparative evaluation. The opposite result was found by
Rahman et al.? who meta-analysed 13 cohort studies from
developing countries focused on GDM outcomes and pre-
pregnancy obesity. The authors found a non-significant OR
of 3.54 (Cl 95% 2.65-4.73, p=0.63) and highlighted that
the cohorts selected showed high heterogeneity at com-
parative assessment. Population-based studies carried out
in Denmark® and France?' assessed pre-pregnancy obesity
and GDM outcomes. After controlling for confounders in
logistic regression analyses, the OR were similar at 5.9 (Cl
95% 4.8-7.3, p<0.05) and 4.07 (Cl 95% 2.3-7.1, p<0.05),
respectively. However, despite similar designs, there were
different incidences of the GDM outcome, with 1.2% and
6.0% respectively, suggesting a higher loss to follow-up in
the first study.

The use of biometric indexes for comparison between
individuals and populations has long been established. Dur-
ing the 1960s, it became evident that normal body weight in
kilograms was proportional to the square of height in metres,
as originally proposed by Adolphe Quetelet in 1832.72 The
more than one hundred-year-old index is routinely recom-
mended by the World Health Organization as a standard
estimate for adults to identify individuals at-risk of a variety
of abnormal outcomes, including mortality.?* However, the
adult BMI thresholds used to determine abnormal pregnancy
outcomes can be distorted due to conditions that go beyond
pre-gravid maternal biometrics, such as the age of the preg-
nant woman, genetic and dietary factors, physical activity
and socioeconomic conditions.?'

The comparison between adult BMI and Child Growth
Standards (CGS) was conducted as a predictive measure
of the need for a caesarean section among pregnant ado-
lescents exhibiting high weight gain. While demonstrating
sufficient predictive capacity, the combined utilisation of
both indexes led to significant discrepancies with regard to
the prevalence of pre-pregnancy overweight or obesity, with
31% per the CGS and 17% according to the adult BMI.?*

Body Surface Area (BSA) was calculated in 1548 preg-
nant women who presented 190 cases of GDM in a Finnish
study.* Recruited pregnant women had biometric data that
allowed access to their BSA in adulthood and immediately
after maternal birth from 1987 onwards. The authors con-
cluded that the prevalence of GDM was inverse to BSA at
birth, the outcome being the most prevalent (18.1%) among
those with the smallest BSA and less prevalent (9.5%)
among those with the largest BSA at birth. In addition, the
BSA scores in adulthood showed the same inverse relation-
ship to the outcome. The study concluded that low BSA
scores are related to impaired foetal pancreas development
with fewer functioning beta cells, predisposing the newborn
to dysglycaemia later in life. In addition, insulin is recog-
nised as an important foetal growth factor and the same
genetic alleles that reduce foetal growth could decrease
insulin secretion in adulthood, predisposing to diabetes in
later life.

The primary strength of our study is the focus on an early
evaluation of a new predictive index for GDM as an outcome
in an ultrasound outpatient clinic environment, which sim-
ulates most prenatal services. The adequate sample, the
prospective design and the full BFI predictive performance
thresholds at two different maternal fat sites, establish
this study as a guide for future approaches in the area.

However, the study is not free of limitations. The pre-
pregnancy BMI for some patients was calculated from a
self-reported pre-pregnancy weight, which may result in
recall bias. In addition, ultrasound m-VAT and m-SAT eval-
uation was performed by a single foetologist instead of
two, which prevents the estimation of the coefficient
of interobserver agreement. Finally, FBG or OGTT exams
were performed in different laboratories, which can impose
a measurement bias.

Conclusion

Among pregnant women screened at an obstetric ultrasound
clinic, the predictive capacity for GDM was higher when fat
scores located in the epigastric region were used. Body
fat index from the periumbilical region or pre-pregnancy
BMI compatible with obesity show low predictive capacity
for the GDM outcome. However, it is emphasised that GDM
prevention involves lifestyle modifications among women
desiring pregnancy, aiming to reduce excessive amounts of
accumulated visceral fat.
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