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Índices antropométricos para la estimación de obesidad en jóvenes 
universitarios

RESUMEN

Introducción: la obesidad es uno de los factores de mayor incidencia en el riesgo vascular. La detección temprana mediante 
herramientas económicas, de fácil acceso y manejo, resulta relevante para la prevención y control del mismo. Objetivo: analizar 
indicadores antropométricos para estimar la distribución de grasa corporal y la obesidad en jóvenes universitarios. Método: 
estudio observacional, descriptivo y transversal, desde octubre de 2015 hasta enero del 2018. Se calculó el índice de masa corporal, 
el índice cintura/estatura, el índice de conicidad y el índice de adiposidad corporal. Resultados: se identificaron estudiantes 
sobrepeso (n = 23; 10,7 %) y obesos (n = 9; 4,2 %).  En relación con la circunferencia de la cintura, el 16,3 % (n = 35) de los estudiantes 
se encontró en riesgo, con predominio en las hembras en relación con los varones. En el 19,5 % (n = 42) de los jóvenes se identificó 
un índice cintura/estatura elevado. Se observó que el 10,1 % (n = 16) de los jóvenes normopesos (n = 158) presentaron riesgo 
atendiendo a la circunferencia de la cintura, el índice de adiposidad corporal (n = 31; 19,6 %) y el índice de conicidad (n = 14; 8,9 
%).  Conclusiones: la mayoría de los estudiantes presenta bajo riesgo vascular, atendiendo a los indicadores antropométricos. 
Sin embargo, la identificación de estudiantes sobrepeso y obesos debe realizarse no solo con el índice de masa corporal, sino 
que debe complementarse con, al menos, uno de los indicadores que permita estudiar la distribución de la grasa corporal.
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Anthropometric indices for the estimation of obesity in young university students

ABSTRACT

Introduction: obesity is one of the factors with the highest incidence of vascular risk. Early detection by means of inexpensive, easily 
accessible and manageable tools is relevant for its prevention and control. Objective: to analyze anthropometric indicators to estimate 
body fat distribution and obesity in young university students.  Method: observational, descriptive, cross-sectional study, from October 
2015 to January 2018. Body mass index, waist/height ratio, taper index and body adiposity index were calculated. Results: overweight 
(n = 23; 10,7 %) and obese (n = 9; 4,2 %) students were identified.  In relation to waist circumference, 16,3 % (n = 35) of the students 
were found to be at risk, with a predominance in females in relation to males. An elevated waist/height ratio was identified in 19,5 % 
(n = 42) of the young people. It was observed that 10,1 % (n = 16) of normal-weight young people (n = 158) were at risk according to 
waist circumference, body adiposity index (n = 31; 19,6 %) and taper index (n = 14; 8,9 %).  Conclusions: most of the students presen-
ted low vascular risk, according to anthropometric indicators. However, the identification of overweight and obese students should 
be done not only with the body mass index, but should be complemented with at least one of the indicators that allow us to study the 
distribution of body fat.
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INTRODUCTION

T he prevention and control of chronic non-communicable diseases is a priority in Cuba. In this context, 
obesity is identified as a health problem given its alarming increase since childhood and adolescence and 
the risk it represents for the development of type 2 diabetes mellitus, dyslipidemias and cardiovascular 

diseases1,2. Obesogenic environments based on changes in eating styles and a decrease in physical activity, given 
the increase in technological and sedentary activities, favor an increase in body weight and obesity.

Anthropometric and biochemical indicators are used to identify the risk of obesity and its complications based 
on the study of the quantity and distribution of adipose tissue. Many of the methods are complicated in clinical 
practice. Anthropometric methods allow measurement of body dimensions and are simple, fast, non-invasive 
and inexpensive4. The size of the fat and lean compartments is estimated and methods include: body mass index 
(BMI), waist circumference (WC), hip circumference (HC), waist-to-height ratio (WHtR) and waist-to-hip ratio5,6,7.

BMI is widely used in epidemiological studies to characterize nutritional status, but has limited predictive 
value for estimating adiposity8,9. WC allows the identification of individuals with abdominal obesity and high risk 
of vascular risk comorbidity - given its association with metabolic alterations that lead to insulin resistance -, 
and does not determine total body fat10,11.  In some studies12,13,14,15 it has been confirmed to be a better predictor 
of cardiovascular disease risk than BMI. However, it is recognized that it can be highly variable if height or BMI is 
taken into account1.

The WHtR, a valuable method for determining abdominal obesity, is proposed as a better indicator than BMI 
and WC in the assessment of the risk of type 2 diabetes mellitus, coronary heart disease, and the risk of metabolic 
syndrome. However, divergent results have also been observed with these anthropometric measurements16,18.

Other indices have been proposed to define more accurately fat distribution and body composition, which are 
important for the control of overweight and obesity. In this context, the taper index (TI), the body adiposity index 
(BAI) and the abdominal volume index (AVI) have been proposed2,13,19. It is suggested that the efficacy of these 
indicators should be demonstrated in terms of cardiovascular health from early stages of life.

The objective of the present study was to analyze anthropometric indicators to estimate body fat distribution 
and obesity in young university students.

METHOD

Type of study and context: an observational, descriptive and cross-sectional study was conducted between 
October 2015 and January 2018, with first-year medical students enrolled at the “Calixto García” Faculty of Medical 
Sciences.
Population and sample: the population consisted of students aged between 18 and 19 years, from the capital 
municipalities of Centro Habana, Habana Vieja and Habana del Este. Exclusion criteria were foreign students, a 
history of hypertension, diabetes mellitus or obesity of secondary cause. A non-probabilistic sampling technique 
was used, so that the sample consisted of 215 students who agreed to participate voluntarily in the study and 
completed it.
Variables: the following variables were studied: sex, classification according to BMI, WC, WHtR, body adiposity 
index (BAI) and CI.
Height (m) and weight (kg) were measured to calculate BMI. Participants were weighed and measured without 
footwear and in light clothing, on a calibrated graduated scale, in a standing position, in the Frankfort plane. 
Measurements were performed by a specialist trained for this purpose. The calculation of BMI, according to the 
Quetelet formula: BMI (kg/m2) = weight(kg)/ [height (m)]2, allowed us to define the student as underweight (<18.5 
kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25-29.9 kg/m2) and obese (≥30 kg/m2).

The measurement of WC as an indicator of central obesity was performed at the level of the average distance 
between the costal flange of the last rib and the upper edge of the iliac crests, with a flexible tape measure, with the 
student in a standing position, without footwear, with a relaxed abdomen, arms hanging down and in full expiration. 
The result was expressed in centimeters and was defined as classification in females: no risk (<80 cm), moderate 
risk (80-87.99 cm), high risk (≥88 cm); and in males: no risk (<94 cm), moderate risk (94-101.99 cm) and high risk 
(≥102 cm).

The WHtR is the ratio between WC and height; a WHtR≥0.5 indicates risk due to the presence of abdominal fat1.
The BAI was determined by the ratio between HC and height. A healthy population was considered healthy in 

women when the BAI ranged between 21 and 33 (acceptable), greater than 33, elevated; in men, between 8 and 21 
(acceptable), greater than 21, elevated.

The TI was calculated using the equation proposed by Valdés et al.18, which incorporates WC (m), body weight 
(kg) and height (m); in addition to a constant that represents the conversion of volume and mass units to length 

units. This equation was: . It was considered acceptable in women when it was less than 1.23; for men, less than 
1.28. For higher figures, in both cases, the TI was classified as high.
Statistical processing: a data collection model obtained from the primary data collection model published by 
the Atherosclerosis Research and Reference Center of Havana was used. These data were incorporated into a 
Microsoft Excel worksheet. The distribution of frequencies and percentages were obtained from the analysis of the 
data in contingency tables using the IBM SPSS 20.0 statistical package.
Ethical aspects: the participants were provided with the information corresponding to the purpose of the research 
and informed consent was obtained, as well as the approval of the institution’s ethics committee. The II Declaration 
of Helsinki was complied with.

RESULTS

Table 1 shows that overweight (n = 23; 10.7%) and obese (n = 9; 4.2%) students were identified.

Table 1. Students according to sex and BMI classification.

Classification according to BMI
Females Males Total

No. % No. % No. %
Underweight 22 10,2 3 1,4 25 11,6
Normal weight 101 47,0 57 26,5 158 73,5
Overweight 10 4,7 13 6,0 23 10,7
Obese 6 2,8 3 1,4 9 4,2
Total 139 64,7 76 35,3 215 100

In relation to WC, 28 students (13 %) were found to be at moderate risk and 7 (3.3 %) at high risk; in both cases 
females predominated (75 % and 71.4 %, respectively). On the other hand, 19.5 % (n = 42) young people were 
identified as having an at-risk WHtR (Table 2).

Table 2. Students according to WC and WHtR

Sex

WC WHtR
No risk 

(n = 180; 83,7 %)
Moderate risk
 (n = 28; 13 %)

High risk 
(n = 7; 3,3 %)

No risk 
(n = 173; 80,5 %) 

At risk 
(n = 42; 19,5)

No. % No. % No. % No. % No. %
Females (n = 139) 113 62,8 21 75 5 71,4 115 66,5 24 57,1
Males (n = 76) 67 37,2 7 25 2 28,6 58 33,5 18 42,9

It was observed that 45.7% (n = 16) of the young people with risk WC were normal weight.  In 7 of the 9 obese 
students risk was identified according to WC. The same occurred in 12 of the 33 overweight students (Table 3).

Table 3. Students according to sex, CC and classification according to BMI

Classification 
according to BMI

CC
Females (n = 139) Males (n = 76) Total

No risk
(n = 113; 81,3 %)

At risk*
(n = 26; 18,7 %)

No risk
(n = 67; 88,2 %)

At risk*
(n = 9; 11,8 %)

No risk
(n = 180; 83,7 %)

At risk* 
(n = 35; 16,3 %)

No. % No. % No. % No. % No. % No. %
Underweight 22 19,5 0 0 3 4,5 0 0 25 13,9 0 0
Normal Weight 86 76,1 15 57,7 56 83,6 1 11,1 142 78,9 16 45,7
Overweight 3   2,6 7 26,9 8 11,9 5 55,6 11 6,1 12 34,3
Obese 2  1,8 4 15,4 0 0 3 33,3 2 1,1 7 20

Legend: *Moderate risk and high risk were grouped.
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Table 4 shows that, of the normal-weight subjects, 31 were identified as having an elevated CAI, predominantly in 
females.

Table 4. Students according to sex, BAI and BMI classification.

Classification 
according to 

BMI

BAI
Females (n = 139) Males (n = 76) Total

Acceptable High Acceptable High Acceptable High
No. % No. % No. % No. % No. % No. %

Underweight 22 20,9 0 0 3 5,3 0 0 25 15,5 0 0
Normal weight 79 75,2 22 64,7 48 85,7 9 45 127 78,9 31 57,4
Overweight 4 3,8 6 17,6 4 7,1 9 45 8 5 15 27,7
Obese 0 0 6 17,6 1 1,8 2 10 1 0,6 8 14,8

In both females (n = 91; 72.8 %) and males (n = 53; 79.1 %) with acceptable TI, normal weight predominated. There 
were 10.7% (n = 23) of students with high TI (Table 5).

Table 5. Students according to sex, TI and BMI classification.

Classification 
according to 

BMI

TI
Females (n = 139) Males (n = 76) Total

Acceptable 
(n = 125; 89,9 %)

High      
(n = 14; 10,1 %)

Acceptable
 (n = 67; 88,1 %)

High      
(n = 9; 11,9 %)

Acceptable 
(n = 192; 89,3 %)

High     
(n = 23; 10,7 %)

No. % No. % No. % No. % No. % No. %
Underweight 20 16 2 14,3 3 4,5 0 0 25 12 0 0
Normal weight 91 72,8 10 71,4 53 79,1 4 44,5 144 75 14 60,9
Overweight 8 6,4 2 14,3 10 14,9 3 33,3 18 9,4 5 21,7
Obese 6 4,8 0 0 1 1,5 2 22,2 7 3,6 2 8,7

DISCUSSION

The estimation of body size and composition by using anthropometric indicators is relevant for the study of obesity 
and vascular risk. The highest percentage of students, in this research, turned out to be in the lowest risk groups, 
taking into account the anthropometric indicators of the study. However, overweight and obese students were 
identified, with alterations in body fat distribution.  

This result is in correspondence with the apparently healthy young population, despite the fact that the university 
academic environment can produce changes in habits and lifestyles that can have repercussions on the state of 
health. The increased risk in female students is striking when taking into account WC and WHtR, the greater 
number of females in relation to males with normal BMI and WC with risk values, as well as elevated BAI and TI, 
reflecting the increase in abdominal fat.

BMI continues to be a useful indicator for anthropometric studies of vascular risk in different health area 
populations, although it is not a true indicator of adiposity. This index does not allow us to distinguish between fat-
free mass and fat mass, a fact that limits the study of body fat distribution in children and adolescents, as well as 
the assessment of abdominal fat in metabolic and vascular risk16,20.

Nevertheless, the association between BMI and other anthropometric indicators, such as WC, WHtR8, BAI and 
TI, is recognized21. Consequently, the use of these indicators that allow a more accurate assessment of body fat 
is suggested.

The results presented here correspond to the studies of Díaz-Salazar22, who determined cardiovascular risk 
factors in 34 students at the University of Chiclayo, Peru, and 50% of them were normal weight, 38.23% were 
overweight and obese. Alcívar et al.14 also reported 54 % of people with normal nutritional status according to 
their BMI after studying 433 university students. In 100 nursing students at the Universidad Francisco de Paula 
Santander, in Chile, 57% corresponded to the normal BMI group and 35% were overweight and obese23.

The association of WC with TI and BAI has been reported by Molano et al.5. These indices allow estimation of 

fat located in the central region with the use of simple measurements, which offers a criterion for the evaluation of 
metabolic disease risk and a useful option in the university population.

Beck et al.24 conducted a study involving 660 adolescents, in which they identified the accuracy of the 
anthropometric indicators WC, WHtR and TI for the prediction of variations in lipid profile. These authors found that 
the anthropometric indicators were good predictors of elevated total cholesterol in children.

In the study of anthropometric indicators by Pelegrini et al.25, which was conducted with 1197 adolescents, 
the authors diagnosed excess body fat using TI, WHtR and ICC. The WHtR and ICC were shown to have better 
discriminatory power for body fat than the TI. Segura et al21 concluded that the TI was the indicator that presented 
the best predictive association with cardiovascular risk in the men in the study. Likewise, Caitano et al26 consider 
that TI is not the most suitable indicator for predicting cardiometabolic risk. Nevertheless, for Hernández et al,18 TI 
is a useful ratio to determine the existence of abdominal obesity and has good predictive power for dysglycemia in 
women.

The BAI is a good predictor of obesity and cardiometabolic risk. Recommendations regarding the usefulness of 
this index for determining fat mass were made by Gómez-Campos et al.27. In this context, García et al.28 carried out 
a study with 527 men in the educational and automotive sectors in Colombia; they concluded that higher values of 
the BAI are related to alterations in the lipid profile and clinical signs consistent with vascular risk.

Faced with the dilemma of approaching the study of obesity with anthropometric indicators and given the 
diversity of methods that are described and that are easy to use, the combination of BMI, WC and BAI can provide 
relevant information.

CONCLUSIONS

Most of the students presented low vascular risk, according to the anthropometric indicators. However, the 
identification of overweight and obese students should be done not only with the BMI, but should be complemented 
with at least one of the indicators that allow the study of body fat distribution.
The epidemiological behavior of obesity continues to enrich the scientific work that supports the need for its 
systematic evaluation and control from primary care.
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