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ABSTRACT

Introduction: Pregnancy has been considered a risk period of excessive weight
gain leading to postpartum weight retention in the short, medium and long terms
and therefore to woman's obesity with significant health risks.

Objective: To determine relationships of the pre-pregnancy nutritional state and
gestational weight gain with postpartum weight retention as a cardiovascular risk
factor.

Method: Cross-sectional study in 29 women, apparently healthy, with postpartum
weight retention by the year.

Results: There were found average values of pre-pregnancy body mass index in-
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creased in 1.9 kg/ m’ by the postpartum year, an average weight gain of gestational
retention of 18.8 kg and weight retention of 11.3 kg; 34.5% of pregnant women
found to be pre-hypertensive and 20.7%, hyperreactive. The waist/height index
showed statistically significant differences.

Conclusions: Weight gain above the recommended has a positive relationship
with postpartum weight retention, but states of pre-hypertension and vascular
hyperreactivity appear to be associated with this retention. The waist/height index
was the most effective indicator of cardiovascular risk.

Key words: Body Mass Index, Pregnancy weight gain, Postpartum weight reten-
tion, Cardiovascular risk, Pregnancy, Cardiovascular complications of pregnancy

Retencion de peso postparto y riesgo cardiovascular

RESUMEN

Introduccion: El embarazo ha sido considerado como un periodo de riesgo de ga-
nancia excesiva de peso que conduce a una retencion de peso postparto a corto,
mediano y largo plazos y, por tanto, a la obesidad de la mujer con riesgos impor-
tantes para su salud.

Objetivo: Determinar relaciones del estado nutricional pregestacional y la ganan-
cia de peso gestacional con la retencion de peso postparto como factor de riesgo
cardiovascular.

Meétodo: Fstudio observacional transversal en 29 mujeres, supuestamente sanas,
con retencion de peso al afio postparto.

Resultados: Se encontraron valores promedios del indice de masa corporal pre-
gestacional incrementados en I,ng/mg al ano postparto, un promedio de ganancia
de peso gestacional de 18,8 kg y de retencion de peso de 11,3 kg; el 34,5% de las
gestantes resulto ser prehipertensa y el 20,7%, hiperreactiva. El indice cintura/talla
mostro diferencias estadisticas significativas.
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Conclusiones: La ganancia de peso por encima de lo recomendado tiene relacion
positiva con la retencion de peso postparto, pero los estados de prehipertension e
hiperreactividad vascular parecen no estar asociados a esta retencion. Fl indice
cintura/talla resulto el indicador de riesgo cardiovascular mas efectivo.

Palabras clave: Indice de masa corporal, Ganancia de peso gestacional, Retencion
de peso postparto, Riesgo cardiovascular, Embarazo, Complicaciones cardiovascu-

lares del embarazo

INTRODUCTION

Pregnancy weight gain is crucial not only for the
fetal development, but also for the maternal health,
given its importance in the deposition of fat in the
mother's body and retention after delivery as a
possible cardiovascular risk' with the consequent
rise in the morbidity and mortality worldwide”.

Obese people more likely to develop high blood
pressure —strong risk factor for cardiovascular mor-
tality—, are those that have a fat regional distribution
of central pattern, no matter the degree of obesityg.

Women who have given birth once or twice are
three or four times more likely to develop obesity
over the next five years, than those who have not in
the same period of time*, that is why, the strongest
predictor of maternal overweight or obese conse-
cutive childbirth is excessive weight gain during
pregnancys.

Pregnant women who gain weight above the re-
commended, tend to retain more weight after giving
birth than those who fulfill those recommendations”
‘. While in pregnant women with normal weight,
physiological changes are adaptive in the evolu-
tionary-functional sense, in the ones overweight or
obese, molecular signals emanating from the adi-
pose tissue and placenta affect multiple organs and
systems by inflammatory conditions of low degree
and fetal and maternal insulin resistance, with inap-
propriate activation of adaptive control circuits®.

The dysfunction of the adipose tissue produces
metabolic changes9 in the secretion of free fatty
acids that contribute to chronic vascular inflamma-
tion, oxidative stress, activation of the renin-angio-
tensin-aldosterone system and overstimulation of
the sympathetic systemlo, with increased cardiovas-
cular risk' "',

Postpartum weight retention is a major risk factor
of obesity even in women with initial normal weight;
modifications in their behavior can reduce this
risk"’.

The aim of this study was to determine the rela-
tionship of the pre-pregnancy nutritional state and

pregnancy weight gain with postpartum weight re-
tention as a cardiovascular risk factor.

METHOD

Out of a population of 207 pregnant women who re-
ceived prenatal care in the health area Chiqui G6-
mez Lubidn in Santa Clara, Cuba, between Septem-
ber 2012 and September 2013, there were identified
59 who had gained weight above recommended
during pregnancy”’ls, therefore a cross-sectional
study was performed on 29 women, reportedly
healthy, with postpartum weight retention after a
year. The study included anthropometric and hemo-
dynamic aspects.

Variables

Related to body weight

- Preconception nutritional state. Determined at
the time of detection of pregnancy from the values of
body mass index (BMI) declared in the anthropome-
tric tables of pregnant in Cuba..

- Pregnancy weight gain. Defined as the difference
in weight between the end and the beginning of the
pregnancy (at the time of pregnancy's detection).

- Nutritional state after a year of childbirth. Deter-
mined at the time of the research, from the BMI val-
ues declared in the anthropometric tables of preg-
nant in Cuba.

- Postpartum weight retention. Defined as the dif-
ference between the weight in kilograms at the time
of the research and the time of the pregnancy's de-
tection.

Other anthropometric variables

- Waist circumference. Defined as the measure
taken in centimeters at the umbilical scar.

- Hip circumference. Defined as the measure taken
in centimeters at the greater trochanters.

- Waist/hip index after the postpartum year. Arith-
metic ratio between the values of the circumferen-
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ces of the waist and hip, calculated at the time the
research was carried out.

- Waist/height index pre-pregnancy and after the
postpartum year. Arithmetic relationship between
values of waist circumference and height, calculated
at the time and detection of pregnancy and subse-
quently during the course of the research.

Related to blood pressure

- Basal blood pressure. Defined as systolic and
diastolic pressure, measured from the sitting posi-
tion in the upper right limb, the classic auscultation
method (Korotkoff) defined by the World Health
Organization and the criteria of the National Hyper-
tension Program.

From the blood pressure records in sitting posi-

tion, pregnant women are classified in:

e Normotensive: Values of systolic blood pres-
sure less than 120 mmHg and diastolic 80
mmHg.

e Prehypertensive: Values of systolic blood
pressure of 120-139 mmHg and diastolic 80-89
mmHg.

e Hypertensive: Systolic/diastolic blood pres-
sure greater than or equal to 140/90 mmHg.

- Vascular reactivity. Defined as the vascular res-
ponse of the patient evaluated by measuring blood
pressure taken in the right arm in the sitting position,
induced by the sustained weight test. The mean
blood pressure (MBP) is calculated with the follow-
ing mathematical formula: MBP = DBP + *5(DBP-SBP),
where DBP means diastolic blood pressure and SBP
systolic blood pressure.

According to MBP values for females in the
second minute of the sustained weight test, patients
were classified in normoreactive (MBP<105 mmHg),
hyperreactive (MBP 105<MBP<115 mmHg) or with
hypertensive response (MBP=115 mm Hg).

Processing and analysis of information
The definitions of adequate weight, overweight,
obese, normal BP, prehypertension and risk indi-
cators were established according to the recom-
mendations of previous researches” "2,

The data were stored and processed in the soft-
ware SPSS version 15 for Windows.

Descriptive measures of central tendency and
dispersion were determined, the Pearson's correla-
tion coefficient was used to relate the quantitative
variables in the analysis; only the value and signi-

ficance was shown when it was significant (p<0.05).

Distributions of absolute and relative frequencies
for qualitative variables were used. To determine
whether differences exist in the postpartum weight
retention, according to the pre-pregnancy maternal
nutritional state, the parametric method of compari-
son of means was used for more than two inde-
pendent groups ANOVA with its F statistician and its
significance associated.

There was performed a comparison of the aver-
age weight retention variables useful for identifying
cardiovascular risk (basal blood pressure, response
to sustained weight test, waist circumference and
waist/height index). The #Student test was used with
its statistician and p significance associated. In both
cases the statistical decision was taken to prefix a
significance level o=0.05.

Ethical aspects

The Research Ethics Committees of the participating
institutions gave their full authorization. All women
studied gave their informed consent.

RESULTS

When distributing the women studied according to
their pre-pregnancy nutritional state and a year after
delivery (Table 1), it showed that 90.9% of those
with an adequate pre-partum weight retained this
condition a year postpartum, while the remaining
9.1% went to the overweight category, but neither
became obese. Instead, 1 (25.0%) with overweight
became obese and the 3 that had this condition be-
fore childbirth maintained that state a year of child-
birth.

The average values of BMI after a year of child-
birth showed an average increase of 1.9 kg/m2 with
respect to the BMI before pregnancy, with very
similar standard deviation values (Table 2). The
pregnancy weight gain value averaged 18.8 kg, with
an average weight retention of 11.3 kg, representing
a statistically significant positive correlation (p=
0,019).

The greater weight gain corresponds to pregnant
with overweight (Table 3), followed by those with
healthy weight at the time of the pregnancy detec-
tion, with high variability and no statistically signifi-
cant differences between groups.

The third part of the studied women was found
to be prehypertensive, while the sustained weight
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Table 1. Pre-pregnancy nutritional state after a year of childbirth.

Nutritional state after a year of childbirth
Overweight

Pre-pregnancy

A weigh
nutritional state dequateinelaht

Total (n=29)

Obesity

Adequate weight (n=22) 20 90,9 2 9,1 0 0,0 22 75,9
Overweight (n=4) 1 25,0 2 50,0 1 25,0 4 13,8
Obesity (n=3) 0 0,0 0 0,0 3 100,0 3 10,3
Total 21 72,4 4 13,8 4 13,8 29 100,0

Percentage calculated by rows, except in the total at the right.

test yielded that a fifth part of them were hyperre-
active (Table 4). There was no correlation between
the average value of retained weight and conditions
of hyperreactivity or prehypertension.

Table 5 shows the average values of postpartum
weight retention as known indicators of cardiovas-
cular risk. Although there were no statistically sig-
nificant differences, women with higher weight re-
tention are in the categories indicating cardiovas-
cular risk (waist/hip index 11.5 vs. 10.7 and waist/

Table 2. Mean values of BMI, pregnancy weight gain and postpartum

weight retention.

Variables Mean

Pre-pregnancy BMI 24,0 3,5
Pregnancy weight gain 18,8 3,1
Postpartum weight retention 11,3 6,7
Postpartum BMI 25,9 3,8

Standard deviation

height 12.5 vs. 10.2), except for the waist circumfer-
ence. It is worth noticing the increased waist/height
index from the detection of pregnancy up to a year
after delivery (delta CA/height); the greater weight
retention was associated, statistically significant (p
<0.05), with those in which there was a greater
increase in this index.

DISCUSSION

Amorim et a].“, and Lowell and Miller”
have informed that pregnant women with
poor weight gain, when in excess, retain
more weight than overweight and obese
ones; however, in this study it is not pos-
sible to make comparisons, because in the
sample studied no woman with poor nutri-
tional state before pregnancy was found.
There was found that women with pre-ges-

r=0,431; p=0,019 (ratio between pregnancy weight gain and
postpartum weight retention).

p>0,05 (ratio between pre-pregnancy BMI and postpartum weight

retention).
BMI: body mass index.

Table 3. Postpartum weight retention according to pre-pregnancy

nutritional state.

Pre-pregnancy

tational nutritional status of healthy weight
and overweight showed superior mean val-
ues of postpartum retention, regarding
those obese under similar conditions, sug-
gesting that obese pregnant women who
earn too much are not the ones that retain
more weight after giving birth, nor are the
ones with the largest absolute gains.

Other studies on postpartum weight re-
tention adjusted for age and pre-pregnancy
BMI among women who gained excess
weight, expose average values of 5.0 kgw;
lower figures than those found in this study
do agree with the ones observed by Linna-

T Mean Standard deviaton
Adequate weight (n=22) 11,3 6,3
Overweight (n=4) 12,0 8,6
Obesity (n=3) 10,6 10,5
Total (n=29) 11,3 6,7

eus et al'’, who have found that women
with overweight before pregnancy showed

F=0,003; p=0,960

no increased risk of weight retention after
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Table 4. Suggestive tests of cardiovascular risk by weight retention (n=26).

Variable Categories

Normotensive
Blood pressure*
Prehypertensive

Sustained Normoreactive

weight test* Hyperreactive

NE % we?g‘ll'netrfegtee::ion
19 65,51 12,3
10 34,5 9,4
23 69,31 12,1
6 20,7 8,0

* No statistically significant differences.

Table 5. Distribution of weight retained as abdominal obesity suggestive indices of cardiovascular risk.

Indicators of
CV risk

Categories

Indicator's
value

Weight retention .
Comparison

average

Risk indicator 93,1cm 11,1 t=-0,204
WC (cm) .
No risk 80,5 cm 11,6 p=0,840
Risk indicator 0,92 11,5 =
WC/HC index E= e
Normal 0,84 10,7 p=0,787
WC/height Risk indicator 0,57 12,5 t=0,901
Index Normal 0,48 10,2 p=0,375
WC/HC larger pre-pregnanc -0,03 7,9 =-
Delta WC/HC / ger pre-pregnancy t=-1,920
WC/HC larger after the postpartum year 0,04 12,8 p = 0,065
W(C/height larger pre-pregnanc -0,02 7,3 =-
Delta WC/height / -g ger pre-preg Y t=-2,524
WC/height larger after the postpartum year 0,04 13,4 p=0,018

CV: cardiovascular; HC: hip circumference; WC: Waist circumference

childbirth compared to those with normal weight.

Ashley-Martin and Woolcott have informed
changes in weight retention after childbirth on pre-
pregnancy BMI in all categories, most notably in
those with poor weight (7.5 kg)G, and other authors'
consider that the average weight retention, from pre-
pregnancy weight, is 0.5 to 4 kg, although about 25%
of women hold more than 4.5 kg. A study with Bra-
zilian women showed that for every unit that pre-
pregnancy BMI increases, the postpartum weight
retention is reduced 0.519, which coincides with the
results of this work, where obese women showed
the lowest average value of weight retention.

The increasing BMI of 24 to 25.9 kg/m2 a year
from childbirth, found in the present study, is similar
to that described by other authors in the journal
Obstetrics and Gynecologylg, over a period of post-
partum time alike. With respect to the amount of
weight retention, in this same study it is suggested

that 47.4% retained more than 10 pounds (=4.5 kg),
but it does not specify how much more, while in the
present work this variable reached an average value
of 11.3 kg, marking an interesting difference between
the two researches, perhaps because, among other
reasons, this sample was formed only by women
who had gained too much weight during pregnancy.
It is not possible to compare other related results, as
the percentage of women who weighed more a year
after birth, with this study.

There were confirmed minimal raises of BMI val-
ues, although it has been published that one third of
women who began their pregnancy as normal
weight, were overweight or obese a year after child-
birth".

Similar studies inform that weight gain during
pregnancy is critical for postpartum weight reten-
tion, while others have found difficulties in such a
relationshipzo‘ZI.
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A study of 540 healthy women, followed from
early pregnancy until a year after birth, established a
positive relationship between pregnancy weight gain
and postpartum retention (average of 5.95 kg more
after a year)n.

The found average values of retained weight
match other researches of the regionlg, while at the
same time they result superior to the ones published
in other latitudes'®.

The findings of prehypertensive and hyperreac-
tive women in the study sample appear to be a con-
sequence of the identified weight retention process,
because during pregnancy, physiological hemodyna-
mic responses appear before the new organizational
demands, including the declining of the peripheral
resistance and blood pressure23; these require
adaptations of major proportions when weight gains
are higher than those required by the body fitting
the BML. If the body was already responding to high
demands caused by being overweight or obese, then
the propensity to vascular hyperreactivity or
prehypertension is even greater.

The absence of relationship of weight retention
with this hyperreactivity and prehypertension, and
the fact that it has proved the largest relationship
between the two phenomena with the waist/height
index, suggests that it is not exactly the weight re-
tention what makes the woman more vulnerable to
cardiovascular risks, but what that represents in fat
tissue and the places where this is located. Current
criteria defend the counterposed role of two pro-
teins: leptin and adiponectin in the metabolic transit
towards overweight and obesity. Normal adiponec-
tin levels could be useful in the future to identify the
phenotype described recently as healthy obese®. It
is interesting to note that the increased cardiovas-
cular risk has lower titers of adiponectin, a pheno-
menon whose presence is not ruled out in the pre-
sent studyzs.

A recent publication has found a positive and
significant association of weight retention with the
three phenotypes of obesityG.

The most widely used rate in epidemiological
studies, to estimate overall adiposity, is the BMI, but
in recent years, there have been other more strongly
associated with metabolic risk factors®. The waist
circumference and waist/hip index have been used
as indicators of abdominal fat distribution, but now
they are being overwhelmed by the waist/height
index that has proven the ability to detect cardiovas-
cular risk factors in non-obese, healthy people,
according to other anthropometric indicators like

BMI.

The results of this study are consistent with
previous approaches, as women with more retained
weight, although they are in the categories indicating
cardiovascular risk (11.5 vs. 10.7 for the waist/hip
index 12.5 vs. 10.2 for waist/height index), had nor-
mal values of the abdominal circumference. Authors
like Lee et al”® and Huxley et al® have conducted
studies to determine which of the four indices is the
best discriminator for cardiovascular risk: hyperten-
sion, type Il diabetes, and dyslipidemia. Another
study in Taiwanese adults found that patients of
either sex with normal BMI and waist circumference,
but waist/height index high, have a high risk of
cardiometabolic illnesses’’. Also, in Costa Rica has
been registered an increase of cardiovascular risk
prevalence from the values of the abdominal circum-
ference, with highly significant statistical differences
between the group of women under 24 and the
group of 25 to 29 yearsSZ.

CONCLUSIONS

The postpartum weight retention after a year does
not seem to be associated with pre-pregnancy nutri-
tional state, or prehypertension states and hyperre-
activity identified, unlike weight gain above recom-
mended. The waist/height index is the most effective
indicator of cardiovascular risk in women who re-
tain weight postpartum.
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