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ABSTRACT 
Introduction: Different locations of adipose tissue determine risks for the cardio-
vascular and metabolic health, without having enough knowledge on how this 
problem manifests in healthy pregnant at the start of pregnancy. 
Objectives: To identify possible groups of healthy pregnant women with body 
adiposity and to evaluate the diagnostic capability of the indicators used. 
Method: Cross-sectional observational study in 1305 pregnant women in a health 
area of Santa Clara, from 2012 to 2016. Frequency distributions and central ten-
dency and dispersion measures were developed, as well as clustering techniques 
and ROC curves (Receiver Operating Characteristic). The general and central 
adiposity, and the components of corporal and abdominal adiposity were studied. 
Results: Three clusters of general adiposity and two of central adiposity were 
identified. The highest average values of body mass index and body fat percentage 
were in the high cluster of general adiposity (33.5 kg/m2 y 41.6%), whereas for the 
central adiposity indicators, these values manifested in the group of high central 
adiposity. The sum of the tricipital and subscapular skinfolds had the largest area 
under the curve, both for general (0.752) and central body adiposity (0.934); while 
for the abdominal adiposity corresponded to visceral (0.697) and preperitoneal 
(0.822) fat. 
Conclusions: The indicators used identified groups of pregnant women with 
different levels of general and central adiposity, with more diagnostic capability for 
the sum of subscapular and tricipital skinfolds. 
Keywords: Adiposity, Pregnant women, Body mass index, Cluster analysis, Health 
status indicators, Cuba 
 
Indicadores antropométricos para la caracterización de la 
adiposidad corporal en gestantes sanas al inicio del embarazo 
 
RESUMEN 
Introducción: Localizaciones distintas de tejido adiposo determinan riesgos para 
la salud cardiovascular y metabólica, sin que se conozca lo suficiente cómo se 
manifiesta esta problemática en gestantes sanas al inicio de la gestación.  
Objetivo: Identificar posibles agrupaciones de gestantes sanas con adiposidad 
corporal y evaluar la capacidad diagnóstica de los indicadores utilizados.  
Método: Estudio observacional transversal en 1305 gestantes de un área de salud  
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de Santa Clara, desde 2012 al 2016. Se realizaron distribuciones de frecuencias y 
medidas de tendencia central y de dispersión, se aplicaron técnicas de conglome-
rados y curvas ROC (receiver operating characteristic). Se estudió la adiposidad 
general, central, y los componentes de adiposidad corporal y abdominal.   
Resultados: Se identificaron tres conglomerados de adiposidad general y dos de 
la central. Los valores medios más elevados del índice de masa corporal y el por-
centaje de grasa corporal estuvieron en el conglomerado de adiposidad general 
alto (33,5 kg/m2 y 41,6%) y en el de adiposidad central alta. La suma de los plie-
gues cutáneos tricipital y subescapular tuvo la mayor área bajo la curva, tanto pa-
ra la adiposidad corporal general (0,752) como central (0,934); mientras que para 
la adiposidad abdominal correspondió a la grasa visceral (0,697) y la preperitoneal 
(0,822).  
Conclusiones: Los indicadores utilizados identificaron agrupaciones de gestantes 
con diferentes niveles de adiposidad general y central, con mayor capacidad diag-
nóstica para la suma de los pliegues cutáneos subescapular y tricipital.  
Palabras clave: Adiposidad, Mujeres embarazadas, Índice de masa corporal, Aná-
lisis por conglomerados, Indicadores de salud, Cuba 

 
 
 

 

INTRODUCTION   
 
The excessive accumulation of adipose tissue in the 
body, either selectively or not, can have diverse 
effects on the metabolism and health of people; as a 
biological phenomenon, although it can be studied 
as general adiposity, its study by regions is of greater 
interest.  

It is recognized as more important that body adi-
posity located in the trunk, which is called central or 
android adiposity and within this, the abdominal 
adiposity, understood as the increased deposit of 
adipose tissue in the wall and abdominal viscera1.  

The body adiposity can be expressed clinically 
as overweight or obesity when the cutoffs of body 
mass index (BMI) or the body fat percentage estab-
lished for these categories of nutritional state –but 
not necessarily ̶– are exceeded; it is known that 
there are excessive regional accumulations of adi-
pose tissue that are not identifiable by the BMI or fat 
percentage; these findings do not rule out their ac-
tive participation in the etiopathogenesis of cardio-
vascular and metabolic diseases2-4.   

Adipose cells can change their volume up to 100 
times and store widely varying amounts of fat, fact 
that converts them in a potentially dangerous factor 
in the pathophysiology of different chronic diseas-
es5,6. 

Different locations of adipose tissue in the body 
determine different risks, hence, most of the ab-
dominal visceral adipose tissue has the greatest as-
sociation with risk of cardiovascular disease, type 2 
diabetes mellitus and cancer, etc.7,8. 

The BMI is an indicator of utility in studies of 
morbidity and mortality associated with high levels 
of adiposity expressed as overweight or obesity; 
however, it does not discriminate the proportions of 
body weight corresponding to muscles, bones and 
body adiposity, and less, the regional or topographic 
predominance  of this latter9,10. These characteristics 
have limited their sensitivity for diagnosing excess 
of adipose tissue or body fat in people who have 
been classified by this indicator as normal weight11. 

In the '80s, Ruderman et al12 described a peculiar 
type of obesity in people that, even classified as 
normal weight for their BMI, had hyperinsulinemia, 
insulin resistance, increased incidence of type 2 
diabetes mellitus, hypertriglyceridemia and predis-
position to cardiovascular diseases12. 

A few years later, De Lorenzo et al13 and Romero 
et al14 identified individuals with normal body 
weight according to the BMI, but with a high per-
centage of body fat and deficient lean tissue, without 
other ostensible metabolic alterations; while Brazili-
an researchers observed in the same type of indi-
viduals, values of the sum of tricipital and subscapu-
lar skinfolds above the 90th percentile15. 

Other authors reported an increase in central ad-
iposity in Chinese menopausal women with normal 
BMI, but with waist/height index elevation accom-
panied by typical metabolic disorders16. Such evi-
dence can support the recent postulate that obesity 
should be classified according to the proportions of 
adipose tissue in the context of total body composi-
tion, as well as its distribution, more than according 
to the body weight or BMI17. 
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Other anthropometric indicators, such as skin-
folds, waist and hip perimeters, and waist/height, 
waist/hip, conicity and energy-protein indices have 
shown effectiveness in body adiposity studies and 
can be used in combination with the BMI. The 
measurement of skinfolds has been proposed for its 
use in pregnant women, folds such as the bicipital, 
tricipital and the subscapular make it possible to 
evaluate changes in the adipose tissue of the body18. 

Different metabolic complications associated to 
the elevation of body fat percentage, the sum of the 
subscapular and tricipital skinfolds above the 90th 
percentile and the waist/hip index are indicative of 
abdominal fat; characteristics that make up the clas-
sification described in the bibliography as: obese 
normal weight phenotype15.  

In the Cuban population, the prevalence of ex-
cess of weight (overweight and obesity) has in-
creased with an annual growth of approximately 
0.3%, which translates into unhealthy body adiposity 
levels; this situation does not exclude women of 
reproductive age. Results of a study conducted by 
the National Institute of Hygiene, Epidemiology and 
Microbiology, to evaluate the nutritional status of 
Cuban pregnant women, reveals 15% of obese preg-
nant women and 14.2% with overweight at the na-
tional level; with a behavior in our province, Villa 
Clara, of 28.1% for obese and 6 .9% for overweight19. 

Thus, body fat, with or without overweight or 
obesity, can be part of a general health problem; 
however, its analysis in pregnant women requires 
particular evaluations, especially in normal weight 
pregnant women, as their vulnerability to certain 
cardiometabolic risks, generated by the excessive 
accumulation of unidentified adipose tissue in cer-
tain body regions, is not sufficiently known.  

In the identification of different levels of corporal 
adiposity, the computerized axial tomography (CAT) 
and nuclear magnetic resonance (NMR) techniques 
are considered as gold tests to evaluate the distribu-
tion of abdominal fat, although they are not feasible 
for studies at large scale due to its high cost and the 
risk of radiation, especially the CAT, even less dur-
ing pregnancy. When it comes to pregnant women it 
would be advisable to opt for the ultrasound, that is 
safe and less expensive, and whose results have 
been validated by the CAT and MRI, as a method to 
evaluate abdominal fat distribution; without rejecting 
the use of anthropometric techniques20,21.  

The multivariate technique by clusters has been 
used to determine anthropometric typologies with 
different levels of risk of adverse events in pregnan-

cy; with its help, different groups have been found 
that gather variables such as BMI and arm circum-
ference associated to body fat. These procedures 
have also allowed, with the use of two or more an-
thropometric variables, to identify cardiometabolic 
risk groups, for follow-up and nutritional monitor-
ing22. 

Given the fact, that the description of the distribu-
tion of body adiposity in pregnant women of ade-
quate weight is still unsystematic at the local level 
and that it is not known enough how this problem 
manifests itself in healthy pregnant women at the 
beginning of pregnancy, the present work had as 
objective: to identify possible groups of healthy 
pregnant women with adiposity and to evaluate the 
diagnostic capability of the indicators used. 
 
 
METHOD  
 
A cross-sectional observational study was carried 
out on healthy pregnant women from the “Chiqui 
Gómez Lubián" health area, of the Santa Clara mu-
nicipality, capital of the Villa Clara province, Cuba, 
during the period 2012-2016. The initial population 
consisted of 1787 pregnant women selected before 
the 14th week of gestation, of which 1305 were se-
lected, taking into consideration the following inclu-
sion criteria: Cuban nationality, the coincidence of 
the date of the last menstruation with the calculation 
of the first ultrasound study and their willingness to 
participate in the research.  

 
Exclusion criteria  
The exclusion criteria included chronic conditions 
such as: diabetes mellitus, high blood pressure, 
heart diseases, uterine fibroids with higher volume 
for 2-weeks pregnancy, nephropathies, epilepsy, thy-
roid dysfunction and psychiatric disorders. 

 
Variables 
An anthropometric battery was applied, in which 
general data of the pregnant woman were included: 
weight, height, perimeters of the waist, hip and arm; 
bicipital, tricipital, subscapular and suprailiac skin-
folds; as well as the values of abdominal subcutane-
ous, preperitoneal and visceral fats. The variables 
studied were: 
- General adiposity, through the BMI and the body 

fat percentage. 
- Central adiposity, through waist/height, waist/ 

hip, energy-protein, conicity and arm fat area in
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dices. 
- Components of body adiposity, through the indi-

cators: sum of skinfolds, chronological age meas-
ured in years of age and gynecological age, calcu-
lated by the difference between the age of the 
menarche and the age of the first pregnancy.  

- Components of abdominal adiposity, through ab-
dominal subcutaneous, preperitoneal and viscer-
al fats. 
 

Reference values 
The normality referents of the indicators used were: 
- BMI: For the BMI there are four categories, ac-

cording to the pregnant’s anthropometric tables 
of the MINSAP (after its acronym in Spanish) 
(2010) in Cuba23:  
• Deficient weight: <18.8 kg kg/m2 
• Suitable weight: 18.8 kg/m2 up to 25.6 kg/m2 
• Overweight: > 25.6 kg/m2 up to 28.6kg/m2 
• Obesity: > 28.6 kg/m2 

- Body fat percentage24:  
• Normal: 20 – 30% 
• Limit: 31 – 33% 
• Obesity: more than 33% 

- For the waist/hip index the normal value for in-
terpretation is 0.71 - 0.8425. 

- For the waist/height index the normal value for 
interpretation is 0.5026. 

- For the conicity index, the normal value for in-
terpretation is 1.50027. 

- For the energy-protein index and fat area of the 
arm, those found below the third quartile (75%) 
of the percentile distribution performed were ac-
cepted as normal values.  
 

Data processing 
The information was stored and processed in the 
statistical package SPSS version 20.0 for Windows, in 
correspondence with the objectives of the study. 

In order to identify possible groups of general 
and central adiposity of pregnant women, the multi-
variate classification method known as “cluster tech-
nique” was used, specifically the two-step 
method28,29. For the distinction of groups of pregnant 
women by their adiposity levels, the average values 
of the different indicators were taken into account.  

Three categories were established for the general 
adiposity: 
- Normal adiposity, when BMI values and the per-

centage of body fat are among normal values. 

- Intermediate adiposity, when BMI values related 
to overweight and body fat are among the risk 
values. 

- High adiposity, when both, BMI values and body 
fat percentage reflect obesity. 
 
For the central adiposity: 

- Normal adiposity, when their waist/height, waist/ 
hip, conicity, energy-protein and fat arm area in-
dicators are in normal limits. 

- High adiposity, when the previous indicators 
have values above the cutoff points. 
 
In order to evaluate the diagnostic capability of 

other variables involved in body adiposity (general, 
central and abdominal) in healthy pregnant women, 
we used the ROC (receiver operating characteristic) 
curve analysis; from the intermediate and the high 
categories for the general and central adiposity 
groups, respectively. Variables with diagnostic pos-
sibilities included those that are known to be inde-
pendently related to the conformation of the body's 
adiposity: sum of the tricipital and subscapular skin-
folds, gynecological age, subcutaneous abdominal, 
preperitoneal and visceral fats. The same groups of 
pregnant women were used for verifying the diag-
nostic capability of these variables. 

The areas under the curves and their confidence 
intervals were analyzed. An alpha significance value 
of 0.05 was prefixed, for the statistical decision-
making.  

 
Ethical considerations 
This research was determined by the ethical princi-
ples that guide medical research with human beings, 
embodied in the Declaration of Helsinki in 200830, 
expressed through the informed consent of the 
pregnant women and the endorsement of the re-
search ethics committee belonging to the Biomedical 
Research Unit of the Universidad de Ciencias Médi-
cas Dr. Serafín Ruiz de Zárate Ruiz of Villa Clara. 
 

 
RESULTS 
 
Healthy pregnant women, according to their general 
body adiposity and studied through the BMI varia-
bles and body fat percentage, were grouped into 
three clusters: one with 529 pregnant women 
(40.5%); another with 651 (49.9%) and a third with 
125 pregnant women, who represented 9.6%. Due to 
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the similarity of the central adiposity’s distribution 
variables, the pregnant women were grouped into 
two clusters: one with 703 (53.9%) and another, with 
602 pregnant women (46.1%). 

In table 1 are presented the indicators of general 
and central adiposity for different clusters. For the 
general adiposity, in cluster 1 was observed that 
both, the BMI and the percentage of body fat, had 
values of the mean that are between the limits of the 
normal weight category (20.4kg/m2 and 23.7% of fat, 
respectively). In cluster 2, although the BMI is in the 
lower limit of the overweight category (25.7 kg/m2), 
the value of body fat percentage is in the limit cate-
gory (31.5%). On the other hand, in cluster 3, both, 
the BMI value (33.5 kg/m2) and the body fat percent-
age (41.6%) placed the pregnant women in the obesi-
ty category. In cluster 1 of general adiposity the per-
centage of body fat had greater dispersion of its av-
erage values than the BMI; nevertheless, at 2 and 3, 
dispersions was negligible. These results allowed us 
to classify the groups into: normal adiposity (cluster 
1), intermediate (cluster 2) and high (cluster 3).  

The mean values of the anthropomet-
ric indicators of central adiposity (Table 
2), in cluster 1 were lower than those of 
2, with the greatest differences in the fat 
area of the arm. Being the indicator val-
ues in cluster 1 near to normal referents, 
hereinafter, these pregnant women were 
considered with normal central adiposi-
ty; while those of 2, whose values mark-
edly exceeded normality, were consid-
ered with high central adiposity. 

In table 3 are shown the mean values 
of anthropometric variables related to 
general and central adiposity by catego-
ries and clusters. All the mean values of 
the variables increased in correspond-
ence with a greater adiposity, both gen-

eral and central. 
In table 4 is shown how the cluster of normal 

central adiposity included pregnant women that in 
the general adiposity cluster had been classified as 
intermediate adiposity (222 out of 651, for 34.1%); 
while in the category of high adiposity were includ-
ed almost all pregnant women who had been placed 
in the intermediate (429; 65.9%) and high (124; 99.2%) 
clusters of general adiposity. 

The graphics of the figure, where the results of 
the analysis of the ROC curves for the different vari-
ables appear, showing the diagnostic capability of 
the variables independently, are known to influence 
the adipose body composition for discriminating 
high and intermediate categories of clusters of gen-
eral (a and b) and central (c and d) adiposities, re-
spectively. It was observed, that all the variables 
discriminated, statistically significant, each category, 
but the largest area drawn was by the sum of the 
tricipital and subscapular skinfolds for the high cate-
gory of central adiposity (c) with an area under the 
curve of 9.340 (CI 0.920 to 0.947), just as the preperi-

Table 2. Anthropometric indicators according to clusters of central 
adiposity. 

 

Anthropometric indicators of  
central adiposity 

Anthropometric clusters of  
central adiposity (mean ± SD) 

1 2 
Conicity index 1.30 ± 0.06 1.37 ± 0.06 

Fat area of the arm 21.12 ± 6.67 38.24 ± 9.28 

AC/Height index 0.56 ± 0.04 0.62 ± 0.05 

AC/HC index 0.87 ± 0.05 0.93 ± 0.05 

Energy-protein index 0.95± 0.06 1.04 ± 0.04 
CA, circunferencia abdominal 
CC, circunferencia de cadera   

 

Table 1. Anthropometric indicators according to clusters of general adiposity. 
 

Anthropometric 
indicators of general 
adiposity 

Anthropometric clusters of  central adiposity 
1 2 3 

Mean ± SD CV Mean ± SD CV Mean ± SD CV 

Body mass index 20.4 ± 1.9 9.3% 25.7 ± 2.1 8.2% 33.5 ± 3.8 11.3% 

Body fat percentage 23.7 ± 3.5 14.8% 31.5 ± 2.7 8.6% 41.6 ± 4.6 11.1% 

SD, standard deviation; CV, coefficient of variation 
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toneal fat as abdominal adiposity 
component (d) which showed an 
area under the curve of 0.822 (CI 
0.750 to 0.894). 

 
 

DISCUSSION 
 
The procedures applied systemati-
cally in the consultations of nutri-
tional evaluation of healthy preg-
nant women from the values of the 
BMI do not allow to distinguish 
with clarity the particularities in the 
distribution of pregnant women by 
their corporal adiposity, according 
to if they are of suitable weight, 
overweight or obese.  

When not taking into account 
more accurate data related to the 
location and amount of adipose tissue in pregnant 
women, their nutritional evaluation can offer biases 
from the limitations, which, in a not insignificant 
percentage of them, imposes the determination of 
the BMI. This causes a level of confidence in the 
work team at the primary care level that does not 
have all the support necessary to evaluate the true 
cardiometabolic risk that is hidden from this clinical 
situation; often, leading to nutritional orientations 
that improve the metabolic condition rather than 
worsen it, as a consequence of the increase in body 
adiposity.  

Other researchers have proposed expanding the 
repertoire of adiposity indicators in pregnant wom-
en, to achieve quantitative discrimination and re-
gional distribution of adiposity that better guide the 
medical performance. The identification of varia-

tions in the indicators of central adiposity in healthy 
pregnant women represents an opportunity to deep-
en the knowledge of adiposity, while confirming 
other proposals about the convenience of combining 
anthropometric indicators to demonstrate facts that 
would otherwise go unnoticed31,32. 

Having identified, at the beginning of gestation, 
differentiated characteristics of body adiposity by 
clusters according to the indicators used, warns 
about the threat posed by excessive accumulations 
of adipose tissue for the health of pregnant women 
and represents a very useful result in the efforts for 
identifying the possible vulnerability to risks of cer-
tain diseases, as well as in the timely implementa-
tion of preventive actions.  

These results are consistent with the Ifeoma cri-
teria on the need to take into account other elements 

Table 4. Distribution of pregnant women according to groups of general and central adiposity. 
 

Clusters with  
determinants of  
general adiposity 

Clusters with determinants of central  
adiposity Total 

Normal High 
Nº % Nº % Nº % 

Normal 480 90.7 49 9.3 529 40.5 

Intermediate 222 34.1 429 65.9 651 49.9 

High 1 0.8 124 99.2 125 9.6 

Total 703 53.9 602 46.1 1305 100.0 
Source: Primary data       

 

 

 

Table 3. Anthropometric clusters of general and central adiposity, accord-
ing to mean values of abdominal adiposity components. 

 

Anthropometric 
clusters  
of adiposity 

Components of body and abdominal adiposity 
Sum of  TSF 

and SSF SCF PPF ViscF 

Medias 
General  

   Normal 31.13 9.31 7.7 19.77 

   Intermediate 50.72 14.2 9.86 29.1 

   High 68.27 19.24 13.08 35.67 

Central     

   Normal 31.71 10.00 9.74 21.76 

   High 54.79 15.33 10.61 30.64 
PPF, preperitoneal fat; SCF, subcutaneous fat; SSF, subescapular skinfold; 
TSF, tricipital skinfold; ViscF, visceral fat.  
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of body composition, in addition to BMI, in order to 
predict states of adiposity and obesity level of a 
population32,33.  

The obtaining of different mean values, but with 
very similar frequencies in the two clusters of the 
central adiposity, allows a greater precision on the 
levels of central adiposity in the pregnant women, a 
result that is also useful for orienting preventive 
actions and specialized prenatal care.  

The distinction of two groups of pregnant women 
with central adiposity, according to the average val-
ues with respect to the cutoff points of the indicators 
used, was categorical for the high central adiposity 
and by approximation, to the values of normality for 
the group of normal central adiposity; results that 

could be better clarified with the study of a greater 
number of pregnant women and with the progress of 
pregnancy itself. Once again, the usefulness of the 
application of the cluster technique in the deepening 
of knowledge of body fat as part of the nutritional 
assessment of pregnant women was proven. 

In a recent study, De Souza34 referred to the im-
portance of determining the deep adiposity in early 
gestation, because it allows us to infer the serious-
ness of insulin resistance and develop strategies to 
prevent gestational diabetes. The authors of this 
paper consider that, even when there existed the 
possibility of studying the deep adiposity, to identify 
the characteristics of central adiposity in pregnant 
women from early pregnancy is a factor to consider 

 
Figure. ROC curves of variables that intervene in body adiposity. 

SSF, subescapular skinfold; TSF, tricipital skinfold 
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in health actions of prenatal care from the communi-
ty. 

People at high risk of metabolic syndrome and 
other alterations, with normal BMI values, have high 
levels of adiposity, a condition known as “normal 
weight obese”, suggesting the need for a “high risk” 
stratification based on adiposity, rather than body 
weight, to guide preventive actions; considerations 
that could support studies of body fat in pregnant 
women31. 

A 2013 study reports that the concept of visceral 
adiposity is actually a priority in the evaluation of 
adipose tissue storage5. The frequency of pregnant 
women with intermediate or high general adiposity 
could be even higher if we take into account that 
other authors have proposed that the cutoff points of 
the BMI established to define overweight and obesi-
ty do not identify more than half of the people with 
high adiposity6; this is a situation that warns about 
the convenience of expanding the algorithms of clin-
ical evaluation of pregnant women with the incorpo-
ration of other simple and low-cost measurements, 
such as skinfolds, circumferences , and others with 
diagnostic capability to detect levels of adiposity in 
pregnant women who are within normal ranges by 
their BMI.   

The group analysis of pregnant women by levels 
of central adiposity showed that in the normal clus-
ter was included only a minor part of pregnant 
women with intermediate general adiposity; while in 
the cluster of high central adiposity, almost all preg-
nant women with intermediate general adiposity 
were included. These results may have points of 
agreement with those obtained in a study conducted 
in Florida and published in 2011, in which 41.6% of 
women started their pregnancy in an overweight or 
obese condition35. 

Unlike what has been reported in other studies in 
adults of both sexes, in which the BMI and the body 
fat percentage have been compared as indicators of 
general adiposity using ROC curves36, the present 
work –in the determination of the central adiposity 
in pregnant women– found that the values of the fat 
area of the arm showed the greatest differences be-
tween the normal and the late clusters; what could 
be related to the somatotypic characteristics of the 
predominant body composition in each of the clus-
ters, which was not a subject of this research. 

A local study, in women with weight gains above 
the recommended, found that the waist/height index 
was indicative of central obesity37. Some authors 
have used the subscapular and tricipital skinfolds as 

indicators, and have found an association between 
the highest values and low birth weight38.  

Studies in a sample of normal weight adult sub-
jects of both sexes, aged between 23 and 25 years, 
but on condition of obesity because of their high 
percentage of body fat, reported that the sum of 
skinfolds above the 90th percentile expressed risk of 
presenting future metabolic alterations in the female 
sex39; results coinciding with the approaches of Ma-
deira et al15, who a year later recognized the value of 
the sum of these skinfolds in the identification of the 
obese normal weight phenotype.  

Some authors consider, especially in women of 
adequate weight, that the lipid metabolism parame-
ters correlate better with the ultrasound measure-
ment of visceral fat, than with the measurement of 
the BMI, which indicates that probably, a group of 
thin women with accumulation of visceral fat could 
behave metabolically as obese40. 

The authors of this research considered of highly 
significance the contribution of abdominal adiposity 
variables to the high and intermediate categories of 
general and central adiposity clusters, given their 
relevance in the cardiometabolic disorders of the 
body, whether they may also warn about a given 
body composition; we are in the presence of a new 
path to the timely detection of groups vulnerable to 
cardiometabolic risks.  The anthropometric tech-
niques used, less expensive and more feasible, in 
combination with the ultrasound in the measure-
ment of abdominal fat in pregnant women can be a 
very useful tool for monitoring their nutritional sta-
tus.  

Other authors have referred to the application of 
the cluster technique in early gestation, for identify-
ing groups of visceral adiposity in the upper abdo-
men, and have watched to do positive association 
with abnormal lipid metabolism as pregnancy pro-
gresses, regardless the BMI41. Also, an association 
between visceral adiposity and other negative epi-
sodes during pregnancy have been reported. 

Having found, in healthy pregnant women, that 
the sum of the subscapular and tricipital skinfolds 
was the indicator of greater diagnostic capability, 
both of general and central adiposity, focuses the 
authors' analysis towards the real possibility of iden-
tifying cases of the normal weight obese phenotype 
or at the beginning of pregnancy in apparently 
healthy women; this represents a novel aspect in the 
local characterization of body adiposity during 
pregnancy. Other researchers have worked this 
conceptualization as an individual who presents 
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central obesity, identified by the waist/height index, 
metabolic disorders and14 with the participation of 
relevant sum of tricipital and subscapular skinfolds 
above the 90th percentile15,43. 

The results of the present work demonstrate a 
high diagnostic capability of the sum of the tricipital 
and subscapular skinfolds in the identification of the 
general and central adiposity.  Not only is this con-
firmed by other researchers on the usefulness of 
these indicators in body adiposity studies in general, 
but it is an opportunity to expand the use of anthro-
pometry in prenatal care from primary health care, 
for the early research of nutritional conditions unfa-
vorable at the beginning of pregnancy, which may 
evolve towards cardiometabolic risk in the pregnant 
woman. 

Another novel result of this study is the combina-
tion of the ultrasonographic techniques for routine 
use in prenatal diagnosis, less expensive and aggres-
sive than the CAT and NMR, with simple anthropo-
metric measures, which could improve early diag-
nosis of obesity and the central distribution of adi-
pose tissue in pregnant women, in addition to opti-
mizing the human and material resources available 
for diagnosis, especially when cardiometabolic al-
terations have not yet been clinically expressed.  

This knowledge would also be useful to guide in-
terventions on the lifestyles of pregnant women 
who, as it is known, have a significant impact on the 
health of the pregnant woman and her product44. 

It has also been found that the nutritional status 
of the pregnant woman at the beginning of pregnan-
cy, according to the BMI values, can mask the real 
proportions of adipose tissue and, in particular, ab-
dominal adiposity; however, the waist/height index 
could reveal in time the behavior of the amount and 
distribution of this tissue in pregnant women since 
the beginning of pregnancy and thus avoid maternal-
fetal complications45. 

These findings, together with those published by 
other authors, could support the call to complement 
the use of the BMI in the pregnant woman's weight 
monitoring, with other anthropometric indicators 
that better inform about the general and central adi-
posity in the organism, and thus have an earlier and 
more accurate orientation of possible health 
risks46,47. 

The main limitations of this study are related to 
its development in a single health area of Santa Clara 
municipality and the scarce specialized literature 
with results on adiposity in healthy pregnant women 
at the beginning of pregnancy, which limits the mak

ing of more precise comparisons and analyses2. 

 
 

CONCLUSIONS 
 
The anthropometric indicators of general and central 
adiposity of healthy pregnant women at the begin-
ning of pregnancy allowed the identification of clus-
ters that may be useful for personalized conduction 
from the primary health care level. Variables as the 
sum of the subscapular and tricipital skinfolds, 
preperitoneal and visceral fat, showed higher diag-
nostic excessive deposition in adipose tissue of 
healthy pregnant at the time of the first territorially 
based care of the pregnant. 
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