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Hypertensive disease is one of the main concerns during pregnancy. It is classified as
gestational hypertension, preeclampsia, and eclampsia. The objective of this study was to analyze
whether there is a relationship between gestational hypertension and high birth weight (=3500
g) in newborns. It was designed a retrospective quantitative study, considering women admitted
for obstetric resolution and their products treated in hospitals from Guanajuato State, Mexico,
with hypertension developing after 20 weeks of pregnancy. The Chi-squared test was performed
to show a relationship between gestational hypertension and preeclampsia-eclampsia with the
newborn's birth weight. Then calculated the effect of gestational hypertension on birthweight by
computing the corresponding Odds Ratios (OR). We also fitted a multivariate logistic regression
model that included age group, marital status, number of previous pregnancies, and gestational
age as covariates. It was computed the Pearson correlation and adjusted a linear regression
model to identify the relationship between systolic and diastolic pressure with birthweight. The
alpha value was fixed at .05 as a threshold for statistical significance. The number of reviewed
registries was 1,675. For the variables age, gestational age at hospital admission, systolic
and diastolic blood pressure, and birth weight of the products, there are differences between
the groups of mothers (P<.05). For the logistic regression model just including gestational
hypertension as covariable, the OR was 1.28 (95% CI=1.0 to 1.63). The gestational age plays
a confounding role -other variables did not improve the model-. Systolic and diastolic blood
pressure showed a statistically significant (P=0.2, P=0.048) low negative correlation (r=-0.07,
r=-0.06) with birth weight for women with gestational hypertension. There is an effect between
gestational hypertension and high birth weight, although the effect is confounded by gestational
age at birth time. Linear regression between systolic-diastolic pressure and birthweight supports
this association. The evidence is low and further studies are advisable.
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Hypertensive disease in pregnancy is income countries'>. It is classified as gestational
one of the chief causes of morbidity and mortality ~ hypertension, preeclampsia, and eclampsia®.
in all countries, with a higher burden in low-  Gestational hypertension is arterial hypertension
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that appears after week 20 of gestation, with blood
pressure €”140/90 mmHg. When it is accompanied
by proteinuria, it is called preeclampsia’.

Preeclampsia, defined as arterial
hypertension and maternal proteinuria, is a
syndrome that is unique in pregnancy, affects
between 5 and 10% of pregnant women, and
continues to be the leading cause of maternal
morbidity and mortality worldwide, related to
adverse perinatal outcomes®’. 25% of preeclampsia
cases occur in Latin America and the Caribbean’; in
Mexico, the incidence of preeclampsia is 47.3 per
100,000 newborns®. In Alberta, Canada, Xiong et
al.? found that 26% of infants born to mothers with
preeclampsia or eclampsia had low birthweight
(<2500 gr). Meanwhile, 10% of infants born
to mothers with gestational hypertension were
underweight.

It is considered that preeclampsia causes
low birth weight and growth retardation in utero
in 26% of the products, compared to 10.6% of
low weight among products of mothers who
presented gestational hypertension. However, as
reported by Xiong et al.?, it has also been studied
in the association between preeclampsia and high
birth weight. They found a high birth weight in
7.3% of children born to mothers with gestational
hypertension, 5% in children born to mothers with
preeclampsia/eclampsia, and 5.6 % in those born
to non-hypertensive mothers’.

Xiong et al.?, consider the theory of the
pathophysiological process of preeclampsia. They
propose that newborns have a low birth weight
due to a reduction in uteroplacental flow. They
also found that the high weight birth newborns
proportion was lower among normotensive
women than among women with preeclampsia
and gestational hypertension. Then, the theory
of decreased uteroplacental flow seems to be
contradicted. So, they concluded that many mothers
with preeclampsia might have typical or increased
uteroplacental blood flow.

In Celaya, Mexico, Padilla et al.'®, reported
that 20.57% of newborns from normotensive
mothers weighed more than 3500 gr., 22.58%
among those born to women with gestational
hypertension had a high birth weight, and 17.70%
born to women with preeclampsia also had a high
birth weight.

The Institute of Public Health from

RAYGOZA et al., Biomed. & Pharmacol. J, Vol. 15(4), 2251-2258 (2022)

Guanajuato State (IPHGS) is the public health
system in Guanajuato State; it has 20 Community
Hospitals, 15 General Hospitals, and 4 Maternal
Hospitals that receive pregnant mothers to obstetric
resolution.

The objective of this study was to
corroborate whether there is a relationship between
gestational hypertension and high weight birth
(73500 g) in newborns. For this purpose, the
study considers women admitted for obstetric
resolution and their products treated in hospitals
in Guanajuato State, Mexico, dependent on the
IPHSG with hypertension developing after 20
weeks of pregnancy.

PATIENTS AND METHODS

Study design

It is a retrospective quantitative study,
on the database of deliveries from hospitals from
IPHSG, in the Mexican state of Guanajuato. The
study considered all registries of deliveries in
hospitals from IPHSG with the data of the mother
and newborn during 2020 with hypertension (140
systolic or 90 diastolic, mm Hg) after 20 weeks of
pregnancy.

The selection criteria were pregnant
mothers admitted to IPHSG hospitals for obstetric
resolution, with complete data in the registry from
mothers and outcomes, with hypertension after the
20 weeks of pregnancy (with systolic pressure 140
or higher and diastolic pressure 90 or higher, mm
Hg).

The exclusion criteria were mothers with
twin pregnancies. The elimination criteria were
incomplete registries.

There was no sampling; the study included
all the complete records.

The following sociodemographic
variables were included: age, marriage status,
number of pregnancies, and gestational age upon
admission to the hospital.

The independent variables included the
following:

Systolic pressure. It is a continuous
quantitative variable; it is the pressure of the
blood to circulate in the circulatory system during
the heart systole. It is measured in mm Hg and is
presented as mean and standard deviation.

Diastolic pressure. It is a continuous
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quantitative variable; it is the pressure of the blood
to circulate in the circulatory system during the
diastole of the heart. It is measured in mm Hg and
is presented as mean and standard deviation.

Gestational hypertension. It is a binary
categorical variable; it is defined as systolic
pressure 140 mm Hg or diastolic pressure 90 mm
Hg or higher, from 20 weeks of pregnancy, without
proteinuria; it is measured as yes or no, and it is
presented with frequencies and percentages.

Preeclampsia/eclampsia. It is a binary
categorical variable; it is defined as systolic
pressure 140 mm Hg or diastolic pressure 90 mm
Hg or higher, from 20 weeks of pregnancy, with
proteinuria; it was measured as yes or no, and it is
presented with frequencies and percentages.

Mode of delivery. It is a binary categorical
variable. It is how the newborn was born; measured
as vaginal delivery or cesarean section; presented
with frequencies and percentages.

The outcome variables were:

Birthweight. It is a continuous quantitative
variable. It is the bodyweight after the delivery. It
is measured in grams and is presented as mean +
standard deviation.

Classification of birthweight. It is an
ordinal categorical variable. It is the body mass
expressed by grams: it is measured as low (less or
equal to 2499 gr), adequate (2500-3499 gr), and
high (¢ 3500 gr) and presented as frequencies and
percentages.

Dichotomic birthweight. It is a dichotomic
variable. It is the bodyweight after the delivery. It is
the body mass expressed by grams: it is measured
as low-normal (less or equal to 3499 gr) and high
(e” 3500 gr). It is presented as frequencies and
percentages.

Procedures and sample size calculation

After the approval of the research
and research ethics committees of the General
Hospital of Penjamo, the files of pregnant women
admitted for obstetric resolution from the IPHSG
hospitals were reviewed. The study included the
book of deliveries and the registries from mothers
admitted to the hospitals for review. Data privacy
is guaranteed as no personnel data for identification
was used.

Assuming that women with preeclampsia-
eclampsia have 7.8% of newborns weighing more
than 3500 g and those with gestational hypertension
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have 3.8%!"!, the minimum sample size is 535 in
the gestational hypertension group and 535 in the
preeclampsia-eclampsia group. This computation
was performed with a confidence level of 95% and
80% of power (Epidat 4.2, 2016. Xunta de Galicia,
OPS, and CES University).

Statistical analysis

Descriptive statistics are shown for all
the variables. The Chi-squared test and its P-value
were computed to study a relationship between
gestational hypertension and preeclampsia or
eclampsia with the classification of birthweight
from newborns. Computation of Odds Ratio (OR)
and 95% Confidence Intervals (95% CI) were
used to show the effect of pregnancy disease
hypertension on birthweight. We also fitted a
multivariate logistic regression model including
age group, marital status, number of previous
pregnancies, and gestational age as covariates.

To study the relationship between systolic
and diastolic pressure with birthweight, it has been
computed the Pearson correlation, adjusted a linear
regression model, and made scatterplots.

The alpha value was fixed at .05 as a
threshold for statistical significance. The statistical
analysis was performed in STATA 13.0 ® (Stata
Corp., College Station, TX, USA).

RESULTS

The number of reviewed registries was
1,675. They were collected in eight Community
Hospitals, eight General Hospitals, and two
Maternal Hospitals. All included a diagnosis of
hypertension induced by pregnancy.

Table 1 shows the characteristics of
mothers with pregnancy-induced hypertension,
divided into those with gestational hypertension
or preeclampsia-eclampsia.

Only for the number of pregnancies,
there were no statistically significant differences
between mothers with gestational hypertension
and preeclampsia-eclampsia. For the variables age,
gestational age at hospital admission, systolic and
diastolic blood pressure, and birth weight of the
products, there are differences between the groups
of mothers (P<.05).

Table 2 shows the categorical variables
by the groups of hypertensive mothers. The chief
characteristics of the women with gestational
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Table 1. Quantitative characteristics from the mothers by type of hypertension

Variable Gestational Preeclampsia/ t-Student test,

hypertension eclampsia df, P-value
(n=968) (n=707)

Age (years)

Range 14 to 43 14 to0 46 -2.16, 1673, .03

Mean = SD 25.25+6.66 2599+ 7.24

Number of pregnancies

Range 0to8 0to9 0.92, .34 (Medians)

Median, IQR 1,1 1,1

Gestational age (weeks)

Range 25t0 42 21.5t044.3 6.37, 1673, .0000

Mean = SD 38.0+2.24 37.24 +£2.63

Systolic pressure (mmHg)

Range 110 to 192 120 to 243 -11.63, 1673, .0000

Mean = SD 142.09 £ 11.53 149.81 £ 15.64

Diastolic pressure (mmHg)

Range 40 to 130 68 to 150 -9.66, 1673, .0000

Mean = SD 92.24 + 8.68 96.67 = 10.02

Birthweight (grs)

Range 680 to 4685 330 to 5300 3.81, 1673, .0001

Mean + SD 2968.28 + 624.58 2847.55 + 662.96

Source: Database for analysis (15)

Table 2. Distribution of categorical variables by mothers with gestational hypertension or
preeclampsia/eclampsia

Variable Gestational Preeclampsia

hypertension / eclampsia

(n=968) (n=707)
n % n %

Civil Status Z for two proportions
Single 114 11.78 119 16.83 -2.97, P=.003
Married 300 30.99 238 33.80 -1.22,P=22
Separated 5 0.52 11 1.56 -2.16,P=.03
Divorced 6 0.62 2 0.28 0.99, P=0.32
Widowed 0 0.00 1 0.14 N/A
Cohabitation 543 56.10 335 4738 3.53, P<0.01
Childbirth X?=25.97 P=.000
Vaginal 299 30.89 140 19.80
Cesarean 669 69.11 567 80.20
Gestational age (weeks) X2=43.89 P=.000
Preterm (37 or less) 302 31.20 333 47.10
Full-term (38-42) 666 68.80 374 52.90
Birthweight (gr) X?=16.93 P=.000
Low (< 2499) 203 20.97 209 29.56
Adequate (2500-3499) 560 57.85 375 53.04
High (> 3500) 205 21.18 123 17.40

Source: Database for analysis (15)
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hypertension were cohabitation (56%), childbirth
by cesarean (69.11%), and full-term pregnancy
(68.80%). Regarding birth weight, 21.18 % had
products with high weight (greater or equal to 3500
gr.). Meanwhile, the chief characteristics of women
with preeclampsia-eclampsia were cohabitation
(47.38%), childbirth by cesarean (80.20%), and
full-term pregnancy (52.90%). For this group,
29.56% had products with low birthweight (less
than 2500 gr.).

The study fitted several logistic regression
models for the dichotomic birthweight variable. For
the model just including gestational hypertension
as covariable, the OR was 1.28 (95% CI=1.0 to
1.63). We considered gestational age a potential
confounder variable, obtaining an OR for

n=707

=-004

Birthweight (2r)=3101.27 + (- 1.69)
systolic pressure (mmHg)

=-1.06 P=22

95%CI=-4.83 to 1.44

Preeclampsia/eclampsia

2255

gestational hypertension of 1.05 (95% CI= 0.81
to 1.36). The likelihood ratio test for the model’s
comparison was 128.43 and a p-value lesser than
0.001. Hence, gestational age plays a confounding
role.

Regarding the linear relationship
between systolic and diastolic blood pressure
with birthweight, systolic blood pressure showed
a non-statistically significant (P=0.2) low
negative correlation (r=-0.07) among women
with gestational hypertension. For the women with
preeclampsia-eclampsia, the correlation was not
statistically significant (Figure 1).

Figure 2 shows a statistically significant
(P=0.048) low negative correlation (r=-0.06)
between diastolic blood pressure and birth weight

n=968
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Burthweight (gr)=3536.66 + (- 4.00)
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Fig. 1. Correlation and lineal regression between systolic pressure and birthweight, by mothers with gestational
hypertension or preeclampsia/eclampsia

Source: Registries from hospitals
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among women with gestational hypertension.
For women with preeclampsia-eclampsia, the
correlation was non-statistically significant.

DISCUSSION

From the sample of 1675 records, it has
been shown that gestational hypertension is related
to high birth weight (e”3500 gr) (X2 = 16.93,
P<.05, and the effect is OR =1.28 (1.0 to 1.63).
Gestational age confounds this effect (OR=1.05,
95%CI 0.81 to 1.36). Meanwhile, childbirth,
marital status, and the number of pregnancies do
not improve the model (P>.05).

Liu et al.'?, reported 3.58% of newborns
with low birth weight from mothers with gestational
hypertension and 6.02% from mothers with

n=707

=0,03

Birthweight (gr)=3060.86 + (-2.21)
diastolic pressure (mmHg)

t=- 0.89,P= 38

5% CTI=-T 10 tn 2 68
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preeclampsia-eclampsia. In Guanajuato, 20.97%
of newborns born to mothers with gestational
hypertension weighed less than 2,500 grams, and
29.56% of mothers with preeclampsia-eclampsia
(Table 2).

Women with preeclampsia-eclampsia
show higher systolic and diastolic blood pressure'.
It was observed too among women treated in
Guanajuato State, with statistically significant
differences in mean systolic and diastolic
blood pressure among women with gestational
hypertension or preeclampsia-eclampsia (P<.05)
(Table 1).

In Taiwanese women, it was reported
that those with preeclampsia-eclampsia had higher
systolic (Mean 179.5 + 19.7 mmHg) and diastolic
(108.7 £ 16.5 mmHg) blood pressure than women

=968
r=-0.06
Birthweight (gr)=3389.72 + (-4.57)
dhastolic pressure (mmHg)
t=- 1.98. P= 048
95%CI= -9.10 to -0.04
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Fig. 2. Correlation and lineal regression between diastolic pressure and birthweight, by mothers with gestational
hypertension or preeclampsia/eclampsia

Source: Registries from hospitals



RAYGOZA et al., Biomed. & Pharmacol. J, Vol. 15(4), 2251-2258 (2022)

with gestational hypertension (147.9 + 8.1 systolic
and 87.8 + 10.2 diastolic)''. This difference in
diastolic and diastolic blood pressure levels is
reported among pregnant women in Guanajuato
State, Mexico, with preeclampsia-eclampsia or
gestational hypertension (Table 1).

Another similarity between Taiwanese and
Mexican women is that there were more cesarean
sections among women with preeclampsia-
eclampsia (87.3%, and 80.20%, respectively) than
those with gestational hypertension (77.4% and
69.11%, respectively) (12) (Table 2). The results
are like those in Shen et al.'*, where 35.4% of
newborns were born by cesarean section among
mothers with gestational hypertension and 53.6%
among mothers with preeclampsia-eclampsia.

The average birth weight in children of
mothers with preeclampsia-eclampsia in Taiwan
was 1957.0+89.61 g, and for those with gestational
hypertension was 2459.7 + 794.6 g'. In products
from mothers in this study, an average birth weight
of 2968.28 + 624.58 is reported among mothers
with gestational hypertension and 2847.55 + 662.96
gr among mothers with preeclampsia/eclampsia
(Table 1).

Magalhdes et al.'s, analyzed leptin,
adiponectin, and ghrelin levels in cord blood of
products with less than 37 weeks of gestation
from mothers with or without hypertension. They
found elevated levels in children of hypertensive
mothers compared to non-hypertensives. It could
be a possible reason for high or low birth weight in
newborns from mothers with pregnancy-induced
hypertension.

Limitations

We could not obtain all registries of
women admitted to IPHSG hospitals because they
were incomplete. It can introduce selection bias
and did not include normotensive pregnant women
since this study aimed to compare the birthweight
between gestational hypertension and preeclampsia
among pregnant Mexican women

CONCLUSION

There is a mild association and effect
between gestational hypertension and high birth
weight (e”3500 g). Nevertheless, it is confounded
by gestational age at birth. The association is lost,
and the effect decreases while adjusting by this
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covariable. Linear regression between systolic-
diastolic pressure and birthweight shows little
support for this association. The evidence is low
and further studies are advisable.
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