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Abstract

Context. Underweight, overweight and obesity
are important global public health issues and risk factors for
adverse perinatal outcomes.

Objective. To assess the distribution of the body
mass index (BMI) in the Romanian obstetric population
in the first trimester of pregnancy and its correlation with
pregnancy outcomes. We also report the distribution of blood
pressure (BP) parameters and their correlation with BMI.

Design. This retrospective study includes 9,064
women attending routine first trimester visit and ultrasound
scan at 12.8(+0.6) gestational weeks. Characteristics, parity,
method of conception, blood pressure (from 3,650 women),
maternal weight and height, BMI and foetal ultrasound
were recorded. Pregnancy outcomes were available for
1,607 deliveries. The Pearson correlation coefficient was
assessed for each BMI group vs. blood pressure parameters,
gestational age and birth weight. ANOVA analysis and post
hoc tests were used to determine group differences. Linear
regression was applied to estimate the contribution of BMI
and gestational age to birth weight variance.

Results. In our population, 66.37% pregnant
women had a normal BMI, 19.29% were overweight, and
7.56% were obese. There was a weak-to-medium positive
correlation between BMI and blood pressure parameters, for
all weight categories. The correlation between maternal BMI
and birth weight was positive for normal and overweight.

Conclusions. Our findings highlight the need
for more effective health strategies targeting reduction of
weight-related problems in women of childbearing age.

Key words: pregnancy, BMI, obesity, overweight,

underweight, maternal age, blood pressure, mean arterial
pressure.

INTRODUCTION

Maternal underweight, overweight and obesity
are being recognised globally as an important public

health issue (1, 2). In Europe, 44.7% of the adult women
(18 years or older) are either overweight or obese (3) and
this has important implications during the reproductive
years for their obstetric care. Maternal overweight
and obesity are recognised risk factors for pregnancy
complications like hypertensive disorders, gestational
diabetes, stillbirth, infections and thromboembolic
disease (4-7). Obesity is associated with an increased
rate of instrumental deliveries and caesarean sections
(8). Babies delivered by obese mothers are at risk for
macrosomia, birth defects, stillbirth, intensive care
admission and have a higher rate of perinatal death
as reported in both clinical (4, 9, 10) and fundamental
research studies (11-13). On the other hand, being
underweight before pregnancy also increases the risk
of adverse perinatal outcomes such as preterm birth and
low birth weight (2).

There are great differences between studies
reporting on the distribution of body mass index (BMI)
categories during pregnancy. These differences are not
only attributable to the socio-demographic difference
of the studied populations, but also to the method of
recording maternal BMI. This varies between studies
from self-reporting to accurate measurement of weight
and height before or during different gestation periods
in pregnancy.

The distribution of BMI categories has not been
reported in the Romanian obstetric population until now.
The aim of this study was to assess the prevalence of
underweight, overweight and obesity in the Romanian
obstetric population in the first trimester of pregnancy
using the BMI calculated from accurate measurement
of weight and height at 11-13 weeks of gestation as
proposed by Syngelaki et al. (4). We also report the
distribution of blood pressure (BP) parameters at 11-13
weeks of pregnancy and the correlations between BMI
& pregnancy outcomes and BMI & BP parameters.
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MATERIAL AND METHODS

Study population

This was a retrospective study including
9,239 pregnant women attending for their routine first
trimester visit and ultrasound scan between October
2009 and May 2018 at Filantropia Clinical Hospital,
Bucharest, Romania. The study population was
comprised mostly of young, white Caucasian women
that conceived pregnancy spontaneously or assisted
(in vitro fertilization (IVF) and intracellular sperm
injection (ICSI)). The first trimester routine visit, which
was held between 11+0 to 13+6 weeks of gestation,
included recording of demographic characteristics,
previous medical and obstetric history, parity, method
of conception, measurement of maternal weight and
height and calculation of BMI, measurement of the
systolic blood pressure (SBP) and diastolic blood
pressure (DBP) and an ultrasound examination for
the measurement of the foetal crown-rump length
to determine gestational age, measurement of the
foetal nuchal translucency thickness as part of the
screening for aneuploidies (14) and examination of
the foetal anatomy for the diagnosis of major foetal
defects (15) according to local protocols (16, 17).
Data on pregnancy outcomes (gestational age at birth,
birth weight, mode of delivery and Apgar scores)
was collected from birth registries. This study was
approved by the Filantropia Clinical Hospital Ethics
Committee and all women were informed and gave
written consent for their collected data to be used for
research purpose.

Weight was recorded using a validated
electronic scale and blood pressure was measured
with a validated machine with the women in a sitting
position with the arms supported, using a normal (22-
32 cm) or large (33-42 cm) adult cuff depending on
the mid-arm circumference of the patient. After rest for
five minutes, two measurements of the SBP and DBP
were taken from each arm simultaneously. We followed
this protocol for blood pressure measurement as part of
the first and third trimester screening for preeclampsia
(18, 19) offered to pregnant women presenting to our
hospital and to assess for chronic hypertension, which
has important implications for the pregnancy outcome
(20).

Out of the 9,239 viable pregnancies attending
the first-trimester routine visit for an ultrasound scan in
our hospital, we excluded 175 multiple pregnancies and
the final study population consisted of 9,064 singleton
pregnancies. Blood pressure measurements were
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available in only 3,650 patients. Six women reported to
have been diagnosed with chronic hypertension before
pregnancy. A flowchart with the algorithm for the
selection of the study population is presented in Figure 1.

Viable first trimester pregnancies
(October 2009 — May 2018): n=9239

O~

Study population included Multiple pregnancies excluded:
singleton pregnancies: n=9064 n=175 (169 twins, 6 triplets)

| Blood pressure measurements: n=3650 ‘

Figure 1. Algorithm of patient selection for the study.

Statistical analysis

The statistical analysis was performed using
SPSS version 25.0 statistical software package and
Jamovi software, version 1 (39, 40). Descriptive
results are presented as mean and standard deviation
or as percentage. Body mass index was calculated
as weight in kilograms divided by height in meters
squared and was classified in the following categories:
normal BMI (NW, 18.5-24.9), underweight (UW,
<18.5), overweight (OW, 25.0-29.9), and obesity
(0) class 1 (30.0-34.9), class II (35.0-39.9), and class
III (>40) according to the definition of the World
Health Organisation (WHO). In the underweight
category, those with a BMI <16 were considered of
severe thinness, between 16 and 16.99 of moderate
thinness and between 17 and 18.49 of mild thinness.
Mean arterial pressure (MAP) was calculated using
the following formula: MAP = (2 * DBP + SBP)/ 3.

Correlation analysis was used to assess the
strength and direction of the relationship between
BMI and SBP, DBP & MAP. BMI association with
pregnancy outcomes (such as gestational age at delivery
and birth weight) was also tested.

Considering the normal distribution of
our data, Pearson product-moment correlation
coefficient, r, was calculated as a measure of the linear
relationship between BMI and each of the parameters
aforementioned. ANOVA analysis and post-hoc tests
were run using the same software packages, SPSS
and Jamovi (39-42), in order to determine significant
differences between data groups. Additionally, linear
regression analysis was applied using BMI and
gestational age at birth to estimate the contribution of
these two factors as birth weight predictors (39-41).
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RESULTS

Maternal characteristics

The maternal characteristics for our study
population consisting in 9,064 singleton pregnancies
are presented as mean(xSD), with sample size as
percentage, and include the following: mean maternal
age - 30.1(x4.6) years, gestational age at study entry -
12.8(+0.6) weeks. A more detailed description of all
maternal characteristics we considered is presented in
Table 1, where additional information is provided on
BMI values (four main subgroups: underweight, normal
weight, overweight and obese, the first and the latter
subgroups being subdivided into three classes each),
blood pressure parameters (SBP 115.9 (9.7), DBP
72.7 (58.16) and MAP 87.1 (7.95)), parity (nulliparous
(48.60%), primipara (40.37%), para-two (9.33%),
para-three or more (1.67%)) and conception methods
(spontaneous (97.88%), in vitro fertilization (IVF)
or intracellular sperm injection (1.35%), ovulation
induction without IVF (0.76%)).

Body mass index

In our population 6,016 (66.37%) pregnant
women had a normal BMI, however, 2,435 (26.86%)
were either overweight or obese (Table 1). Obesity class
I according to the WHO classification was recorded in
5.95% of the population and class II in 1.26%, while
morbid obesity (class IIT) was found in only 0.31%. On
the other hand, 613 (6.76%) women were found to be
underweight, with 0.17% of extreme thinness, 1.10%
of moderate thinness and 5.48% of mild thinness (Table
1). That is, in total 33.63% of all pregnancies examined
were either underweight, overweight or obese. The
mean maternal age of women with normal weight was
significantly lower than that of obese and overweight
women (29.9 + 4.45 vs. 30.8 + 4.72, years, p<0.001).

Blood pressure parameters

Basic features such as means and standard
deviations for BMI, SBP, DBP and MAP of our
data set (divided into underweight, normal weight,
overweight and obese groups) are provided in Table

Table 1. Descriptive statistics of the study population. Sample size is expressed in % and all other values as mean (£SD)

Included singleton viable pregnancies (Oct. 2009 — May 2018) n= 9064

Maternal age, years
Gestational age at inclusion, weeks
Mean crown-rump length, mm
Mean nuchal translucency, mm
Maternal weight, kg
Maternal height, cm
Maternal BMI, kg/m?
BMI categories, kg/m? (n, %)
< 18.5 (underweight)
Severe thinness < 16
Moderate thinness 16 — 16.99
Mild thinness 17 — 18.49
18.5 — 24.99 (normal weight)
25 —29.99 (overweight)
> 30 (obese)
Obese class 1 30.00 - 34.99
Obese class II 35.00 - 39.99

Obese class I1I > 40
Blood pressure in mmHg n = 3650
Systolic
Diastolic

Mean arterial pressure
Parity (n, %)

Nulliparous

Primipara

Para-two

Para three or more
Conception (n, %)

Spontaneous

IVF/ICSI

Ovulation induction w/o IVF

30.1 (x4.6)
12.8 (x0.6)
68.29 (+8.08)
1.89 (£0.49)
63.26 (+12.09)
164.77 (£6.08)
23.3 (+4.16)

613 (6.76 %)
16 (0.17 %)
100 (1.10 %)
497 (5.48 %)
6016 (66.37 %)
1749 (19.26 %)
686 (7.56 %)
540 (5.95 %)
117 (1.26 %)
29 (0.31 %)

115.9 (x9.7)
72.7 (+8.16)
87.1 (£7.95)

4406 (48.60 %)
3660 (40.37 %)
846 (9.33 %)
152 (1.67 %)

8872 (97.88 %)
123 (1.35 %)
69 (0.76 %)

SD — standard deviation; BMI — body mass index; kg — kilograms; cm — centimetres; m?— squared meters; IVF — in vitro fertilization; ICSI — intracellular sperm injection.
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2. The ANOVA comparison and Tukey post-hoc tests
of the blood pressure parameters between weight
categories showed that mean SBP, DBP and MAP
were significantly different (p<0.001) between all
blood pressure measurements for all BMI groups. All
three parameters follow the same ascending trend from
underweight to obese categories.

Pearson product-moment correlation
coefficient, r, was estimated between blood pressure
parameters and BMI for the whole pregnant population
of 3,651 participants and for each BMI category.
For the entire group of pregnant women, we found
r values for BMI and each blood pressure parameter
(BMI-BPP) between 0.2 and 0.4 (p < 0.001 for all
correlations) suggesting a weak-to-medium positive
correlation (Fig. 2). All correlations between blood
parameters were significant, positive and medium to
strong (r = 0.66 for SBP-DBP; r = 0.952 for DBP-
MAP, p < 0.001). Yet, as this is the result for the

All four BMI groups (n=3651)
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Underweight group (n=249)

Overweight group (n=747)

entire cohort of 3,651 participants, further tests were
conducted on each individual BMI category. Outcomes
for all four subgroups revealed a rather weak positive
correlation between BMI and any blood parameter,
while all correlations between SBP, DBP and MAP
remained significant (p < 0.001) and fairly stable.
The normal weight group had BMI-BPP correlation
coefficients slightly modest, between 0.1 and 0.2, but
still significant (p < 0.001) (Fig. 2). The BMI-SBP
correlation coefficient was roughly the same for the
underweight category as the normal weight group (r
= 0.194, p < 0.01), but the BMI-DBP and BMI-MAP
coefficients were insignificant and smaller. The BMI-
SBP and BMI-MAP correlation coefficients obtained
for the OW group were even smaller than those of
NW & UW groups but significant (r = 0.11, p < 0.01
and r = 0.0844, p < 0.05). Statistical significance was
completely lost for all BMI correlations in the O group.
This aspect suggests that the relationship between BMI

Normal weight group (n=2339)
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Figure 2. Correlation graphs for BMI, SBP, DBP and MAP. Top: correlation matrix for the entire pregnant population (left) and normal weight
subgroup (right); Bottom: correlation matrix for the underweight (left), overweight (centre) and obese (right) groups; Note * p<0.05, ** p<0.01,
*** p<0.001. BMI - body mass index; SBP - systolic blood pressure; DBP- diastolic blood pressure; MAP - mean arterial pressure.
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and blood parameters could depend on perturbating
factors linked to weight increase (5). Overall, the
strongest association was BMI-SBP for all groups.

Pregnancy outcomes

Pregnancy outcomes (gestational age at
delivery, birth weight, Apgar scores and mode of
delivery) were available for 1,607 singleton live births.
Data characteristics are presented in Table 3. Mean
gestational age, birth weight and both Apgar scores
were not statistically different between BMI groups.

The same correlation analysis was applied to
test the linearity of the relationship between BMI and
pregnancy outcomes (gestational age and birth weight).
The correlation coefficients obtained were fairly weak
(r<0.11) and with varying directions depending on the
BMI category. The pooled groups results (Fig. 3) show
a significant positive correlation between BMI and
birth weight, but quite weak (r = 0.0837, p < 0.001).

All four BMI groups (n=1607)

BMI Gestational age Birth weight

Gestational age

Birth weight

20 30 40 2 3 35 4

Underweight group (n=98)

BMI Gestational age Birth weight

BMI Gestational age

Gestational age

Birth weight

M 15 16 17 18 28 32 36 40

Overweight group (n=331)

25 26 27 2829 2025 % 3B 40

On the other hand, the strength and direction of the
correlation between gestational age and BMI proved
to be weaker, negative and not statistically significant
(r = -0.01). Individual group tests were applied again.
No negative correlations were discovered for the
NW and OW groups (Fig. 3). Both weight categories
had similar correlation strengths, though only BMI-
BW was significant (NW: r = 0.0963, p < 0.01; OW:
r = 0.108, p < 0.01). The UW and O groups had no
statistically significant BMI related correlations.
Moreover, BMI-BW coefficient was negative for both
weight groups, while BMI-GA was negative only for
the O group. Gestational age at delivery and birth
weight correlations were always positive, moderately
strong and significant (p < 0.001).

Linear regression results presented in Table
4 showed that BMI and gestational age can explain
approximately 30% of the variance in birth weight (p<
0.001). There were two models used to estimate the

Normal weight group (n=1061)

BMI Gestational age Birth weight

Gestational age

Birth weight

Obese group (n=117)

Gestational age Birth weight

Birth weight BMI

gt Gestational age Gestational age

Birth weight Birth weight

—r
8 32 3% 40

2 3% 40

Figure 3. Correlation graphs for BMI, gestational age and birth weight. Top: correlation matrix for the entire pregnant population (left) and
normal weight subgroup (right); Bottom: correlation matrix for the underweight (left), overweight (centre) and obese (right) groups; Note *

p<0.05, ** p<0.01, *** p<0.001. BMI - body mass index.
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variance in birth weight: 1) gestational age only and
2) BMI & gestational age (p< 0.001). Surprisingly,
BMI adds only 1.8% towards the overall percentage
of explained variance in birth weight, compared to
gestational age which accounts for 28.7% (p< 0.001).

DISCUSSION

This was a retrospective study on a large
Romanian obstetric population in which the BMI was
derived from accurate measurement of weight and

height at 11-13 weeks of pregnancy. The study reports
that 66.37% of the obstetric population in the first
trimester had a normal weight, while 19.29%, 7.56%
and 6.76% were overweight, obese and underweight,
respectively. An abnormal BMI was frequent in the
Romanian obstetric population in the first trimester
of pregnancy with one in three women presenting for
obstetric care being either underweight, overweight
or obese. Our results are consistent with other studies
that report data from our European region and reflect
the socio-economic conditions of this area. In a study

Table 2. Descriptive statistics of all BMI groups. p-values of the ANOVA comparison of blood pressure parameters between BMI groups and
subclasses are shown BMI - body mass index; SBP - systolic blood pressure; DBP- diastolic blood pressure; MAP - mean arterial pressure.

2 2 =
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s g £ ¢ : 2T 5 =2 2 = 2
L ) = 22 E = Py 0 ® 0 g 3
: 2 = 22 E 8 5 £ & 5 =g
A = = S & z & 0 o o o a8
n==6 n=40 n=203 n=249 n=2339 n=747 n=315 n=245 n=57 n=13
BMI
15.4 16.6 17.9 17.6 21.7 26.9 333 3 2 37 42.1
Mean (+5D) (0.778) (0.275) (0.402) (0.716) (1.72) (1.37) (3.01) (1.42) (1.43) (1.99) <0.001
SBP
105 109 111 110 114 119 123 1 2 3123
Mean (+SD) (9.39) (8.27) (8.52) (8.54) (8.82) (9.59) (10.8) (10.8) (9.62) 131 (14) <0.001
DBP
67.3 70.3 69.7 69.8 71.7 74.8 77.1 77 .176 82.1
Mean (+5D) (6.36) (5.19) (7.77) (7.38) (7.72) (8.06) (9.41) (9.11) (10.2) (104 <0.001
MAP
79.8 83.2 83.4 83.3 89.7 92.6 92 .50916 98.3
Mean (+5D) (7.18) (5.54) (7.14) (6.91) 86 (7.33) (7.92) (0.08) (8.87) (9.34) (10.6) <0.001

Table 3. Pregnancy outcomes according to BMI category. Gestational age at birth (years), birth weight (grams) are expressed as mean

(+SD) or sample size (%)

Underweight Normal weight Overweight Obese

n=98 n=1061 n =331 n=117
BMI 17.5 (x£0.855) 21.7 (£1.72) 26.9 (+1.36) 33 (+2.64)
Gestational age (years) 39 (x1.7) 39 (x1.6) 39 (+2) 39 (£2.2)
Birth weight (grams) 3177 (£522) 3277 (+492) 3296 (+591) 3355 (+488)
Apgar score at 1’ 8.43 (x1.1) 8.54 (+0.9) 8.47 (£0.86) 8.33 (1x.11)
Apgar score at 5’ 9.09 (+0.774) 9.07 (£0.965) 8.98 (x1.25) 9.01 (x0.704)
Delivery mode (n, %)
-Vaginal 59 (59.00 %) 520 (49.10 %) 152 (45.92 %) 62 (52.99 %)
-Caesarean 37 (37.00 %) 507 (47.87 %) 168 (50.75 %) 52 (44.44 %)
-Instrumental 4 (4.00 %) 32 (3.02 %) 11 (3.32 %) 3 (2.56 %)
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from Bulgaria on pregnant population within the first
trimester, the prevalence of underweight was 12.5%
and the one for overweight or obese was 23.3% (24).
In Turkey, 27.2% of pregnant women at their first
antenatal visit were reported overweight or obese
and 7.9% were underweight (25). These figures are
different from data reported from highly industrialized
countries like UK and USA, where obesity rates are
higher and the general percentage of underweight

Table 4. Linear regression results. Model 1: gestational age vs.
birth weight. Model 2: BMI & gestational age vs. birth weight

Model Fit Measures

Overall Model Test
Modd R R AU pognoap
1 0.536 0.287 0.287 647 1 1605 <.001
2 0.555 0.308 0.305 102 7 1599 <.001
Model Comparisons
Comparison
Model Model AR? F dflt  df2 p
1 2 0.0205 791 6 1599 <.001

Model 1. Gestational age vs. birth weight

Omnibus ANOVA Test

Sum of Mean

Squares Square p
Gestational age 1.23e+8 1 1.23e+8 647 <.001
Residuals 3.05e+8 1605 189754
Model Coefficients

Predictor Estimate SE t P

Intercept -2923 24408 -12.0 <.001
Gestational age 160 6.29 254 <.001

Model 2. BMI & gestational age vs. birth weight

is much lower. For example, in a retrospective
study conducted between 2004-2011 with 30,298
participants in the obstetric population in Great
Britain, only 2.8% of women entering pregnancy were
found to be underweight, 52.5% were normal, 27.8%
were overweight and 17% were obese (26). In the
USA, a study from the Washington state on 743,630
pregnant women in their first trimester reported also
that only 3.2% were underweight, 47.5% had a normal
weight, while 49% were either overweight or obese
(overweight, 25.8%; obesity class I, 13.1%; obesity
class II, 6.2%; and obesity class 111, 4.2%) (27).
Another important finding of our study is
that the average maternal age at the beginning of a
pregnancy was 30.1 years. Although our data relate to
an urban tertiary referral centre, we believe that similar
trends are likely to exist in other maternity health
care settings in the country and reflect the generalised
tendency to postpone pregnancy for later age (28).
Several studies have examined the effects
of maternal weight on blood pressure levels during
different periods of normal pregnancy. In our study
increasing BMI was associated, as expected, with
increasing MAP in the first trimester. The correlation
coefficients we obtained are showing that there is a
weak-to-medium positive correlation between BMI and
any of the three blood pressure parameters considered.
After testing these results for significance, p<0.001,
we concluded that there is a moderate linear positive
correlation between BMI and SBP, DBP, MAP for
the 3,651 cohort of pregnant women. Overall, for this
large population, it appears that the BMI can only
explain around 10% (1?) of the variance of the blood

Omnibus ANOVA Test
Sum of Squares df Mean Square F p
Gestational age 6.14e+7 1 6.14e+7 331.7 <.001
BMI category 6.20e+6 3 2.07e+6 11.2 <.001
Gestational age * BMI category 6.02e+6 3 2.01le+6 10.9 <.001
Residuals 2.96e+8 1599 184977
Model Coefficients
Predictor Estimate SE t p
Intercept -2882.5 338.81 -8.51 <.001
Gestational age 158.7 8.71 18.21 <.001
BMI category:
overweight — normal w. -1694.1 566.37 -2.99 0.003
obese — normal w. 2991.5 787.72 3.80 <.001
underweight — normal w. -1974.7 1049.86 -1.88 0.060
Gestational age * BMI category:
Gestational age * (overweight — normal w.) 44.7 14.60 3.06 0.002
Gestational age * (obese — normal w.) -74.9 20.31 -3.69 <.001
Gestational age * (underweight — normal w.) 47.7 26.95 1.77 0.077
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pressure measurements. However, the association of
the aforementioned parameters seems to be slightly
modest for the normal weight group but still significant,
while for the underweight and overweight groups, the
correlation coefficient decreases but loses significance
for the BMI-DBP & BMI-MAP cases (underweight)
and BMI-DBP (overweight), respectively. The obese
group presented no significant association between
BMI and any blood pressure parameter. These results
suggest that the abnormality of the BMI produces
an imbalance in the body making any relationship
between physiological parameters more difficult to
model and estimate. Such a problem becomes even
more difficult in the case of a weak linear relationship
between physiological parameters, such as BMI and
blood pressure parameters. Being overweight, obese
or morbidly obese is associated with higher SBP and
DBP during pregnancy and consequently there are
increased risks of gestational hypertensive disorders
(29-33). Obesity is a known independent risk factor for
cardiovascular disease and hypertension is one of the
most common obesity related complications (34).

As far as the association between BMI and
pregnancy outcomes is concerned, there is no direct
relationship discovered between BMI category and
gestational age or birth weight, as pointed out by
the weak correlation coefficients we reported. Our
conclusion regarding this aspect is that birth weight
is less likely to be highly affected by BMI only, but
a combination between BMI and other parameters
(e.g. gestational age) may play a more important role
for the pregnancy outcomes as shown by the results of
the linear regression analysis, where gestational age
accounts for 28.7% of the variance in birth weight.

There are three main conclusions to draw: 1)
pregnancy evolution is directly dependent on the socio-
economic factors as shown by our study and other
related studies undergone within the same geographical
area, 2) BMI does influence blood pressure parameters
and to a smaller extent the pregnancy outcomes, but
more investigations are required to fully understand
the degree of its influence, and 3) gestational age,
as expected, is a predictor for birth weight. We are
also aware that there might be other physiological
parameters and confounders that require attention,
this being one of our primary aims for future studies.
However, the nature of the relationship between BMI
and all the parameters mentioned above must be further
investigated to better understand the factors that can
influence the evolution of pregnancy.
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Strengths and limitations of this study

The major strengths of our study are: (1)
it includes a large cohort of Romanian obstetric
population, (2) it provides a BMI calculation that was
derived from accurate measurement of weight and
height, rather than from patient-self reporting, which
can be inaccurate (35), and (3) it provides measurements
taken at a specific time interval during pregnancy,
between 11 to 13 weeks, rather than at a larger span,
which could make results difficult to interpret.

An important limitation of this study is that
accurate measurements of weight and height could not
be obtained from an earlier time in pregnancy as it could
be arguable that at the end of the first trimester there
could already be some pregnancy related weight gain.
Other limitations are that we did not have a reliable
recording of smoking behaviour and previous medical
and obstetrical history for all the participating patients.
Also, the related pregnancy outcomes recorded were
only available for 1,607 women of our cohort and did
not include adverse events.

Our findings highlight that underweight,
overweight and obesity are important public health
issues for our population. One in three pregnant
women was either underweight, overweight or obese.
Regarding the relationship with blood pressure values,
BMI does significantly affect these parameters and
therefore it should be considered as a marker to monitor
and detect abnormal weight and consequently to early
prevent pregnant women about associated risk factors.
A lower or higher BMI than normal increases the risk
of adverse maternal and perinatal outcomes. High
BMI is associated with increased rates of caesarean
section, higher maternal morbidity, neonatal morbidity,
neonatal intensive care utilisation and length of hospital
stay, while lower BMI is associated with a high risk of
preterm birth and a low birth weight (4-7). Moreover,
gestational age showed its value in predicting birth
weight, hence more efforts should be invested into
identifying new predictors in order to better estimate
birth weight. All these aspects have important
implications for the cost of health care delivery.
Thus, routine collection of data on maternal BMI and
gestational age can provide valuable information for
resource planning for obstetric and neonatal facilities.

In conclusion, there is a strong need for better
implementation of strategies aimed at reducing the
prevalence of underweight, overweight or obesity in
women at reproductive age in the Romanian population.
As they enter their reproductive age and plan
pregnancy, women should be counselled by primary
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care physicians not only to avoid alcohol, smoking or
teratogenic drugs (36), but also on the importance of
weight management (37, 38) and the impact of BMI on
pregnancy outcomes.
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