
GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 38 

Volume-4, Issue-7, July-2015 • ISSN No 2277 - 8160

Research Paper Commerce Medical Science

Serum Biochemical Markers and Anthropometric 
Measurements in the Brazilian Army Militaries Selected for 

the United Nations’ Peacekeeping Mission in Haiti 

SAMIR EZEQUIEL 
DA ROSA

Instituto de Pesquisa da Capacitaçao Física do Exército - IPCFEx Av 
João Luis Alves s/nº Fortaleza de São João - Urca, Rio de Janeiro, RJ 

JOSÉ FERNANDES 
FILHO

Instituto de Pesquisa da Capacitaçao Física do Exército - IPCFEx Av 
João Luis Alves s/nº Fortaleza de São João - Urca, Rio de Janeiro, RJ

MARCOS DE SÁ 
REGO FORTES

Instituto de Pesquisa da Capacitaçao Física do Exército - IPCFEx Av 
João Luis Alves s/nº Fortaleza de São João - Urca, Rio de Janeiro, RJ

AMINA COSTA 
CHAIN

Instituto de Pesquisa da Capacitaçao Física do Exército - IPCFEx Av 
João Luis Alves s/nº Fortaleza de São João - Urca, Rio de Janeiro, RJ

EDUARDO 
CAMILLO 
MARTINEZ

Instituto de Pesquisa da Capacitaçao Física do Exército - IPCFEx Av 
João Luis Alves s/nº Fortaleza de São João - Urca, Rio de Janeiro, RJ

Objective: The Brazilian Army (BA) actively participates in peacekeeping missions of the United Nations (UN), and to do 
so, it is necessary that their military are in minimum physical condition to face the obstacles in the course of actions within 
the theater of operations. The aim of this study was to analyze the associations between serum biochemical markers 

and anthropometric measures in BA’s militaries selected for the UN peacekeeping mission. Method: The study included 262 male militaries from 
the BA, aged 19-49 years selected for the UN peacekeeping mission in Haiti in 2012. Anthropometry was performed with measurement of total 
body weight, height and waist and hip circumferences. The body mass index and waist-hip ratio were calculated. Blood collection was performed 
after fasting for 12h for analysis of biochemical markers (HDL-C, triglycerides and glucose). Data were presented as mean ± standard deviation 
and percentage frequency. The associations between biochemical markers and anthropometric indices were assessed by Pearson correlation. 
Results: A significant negative correlation between HDL-C and waist circumference and a positive between glycaemia, triglycerides, body mass, 
body mass index and waist circumference were observed. The descriptive percentage of obese military found is below the national average, but 
overweight number is closer to the indices of the population. Conclusion: The weak correlation between blood glucose and anthropometric 
parameters as well as the inverse relationship between   HDL-C and waist circumference, show that indirect instruments are independent 
predictors of NCD. 

ABSTRACT
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1 INTRODUCTION
The Brazilian Army (BA) has actively participated in the United Na-
tions (UN) peacekeeping missions since 1956, sending big men con-
tingents to different places in the world. In order to accomplish such 
missions, the militaries in the BA need to be in minimal physical con-
ditions to face any obstacles in the course of actions within the the-
ater of operations1.

The increase in global chronic non-communicable diseases (NCD) 
constitutes a worldwide problem of public health. NCD’s are of mul-
tifactorial etiology and share many changeable risk factors such as 
smoking, sedentary lifestyle, inadequate diet, obesity, dyslipidemia 
and alcohol consumption2. The practice of physical activities is high-
lighted as a way of health improvement and prevention of these dis-
eases3. In 2004, the World Health Organization (WHO) launched the 
Global Strategy on Diet, Physical Activity and Health, considering that 
both healthy diet and lifestyle constitute strategies that are able to di-
minish the occurrence and severity of NCD’s4.

The regular practice of exercises is associated with a decreased inci-
dence of cardiovascular events due to lower blood pressure(5,6), with 
improvement of body weight loss, increase in insulin sensitivity7 and 
reduction of inflammatory parameters8.

WHO recommends the use of anthropometry for surveillance of risk 
factors of chronic diseases9. The clinical evaluation in epidemiologic 
studies of overweight and obesity has been commonly carried out 
through anthropometric measurements such as body weight and 

height, or the combination of  both, for they present positive aspects 
like practicality, low costs and easy interpretation of the results10. Be-
sides these measurements, amongst the indirect methods most used 
to analyze body composition,  skinfold, dual emission X-ray absorp-
tiometry (DEXA), hydrostatic weighing and bioelectrical impedance 
(BIA) can be highlighted11.

Rech et. al.12 state that in studies on clinical evaluation of CNDs, there 
are some commonly used anthropometric measurements, such as 
waist circumference (WC), hip circumference (HC), body mass (BM), 
height and body mass index (BMI) and also the waist-hip ratio (WHR), 
for they have low cost and  easy interpretation.

Several biochemical parameters have been used to assess NCD’s risk 
factors.  The most commonly used are the serum levels of triglycer-
ides (TG), total cholesterol, high density lipoprotein (HDL-C), low 
density lipoprotein (LDL-C) and glucose(13,14). In a study performed by 
Claro et al.15, moderate positive correlations were found between bi-
ochemical markers and anthropometric indicators, especially among 
waist circumference and serum levels of TG and HDL-C. The status of 
the physical health may be better evaluated when anthropometric 
measurements and biochemical markers are associated, especially is-
sues related to obesity, such as dyslipidemia and CNDs16.

Thus, there are several different studies of associations between an-
thropometric measurements and biochemical markers(17,18), but there 
is a gap in the military population, where it has been observed an in-
creasing relevance of NCD studies13. Thus, the aim of this study is to 
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evaluate the associations between anthropometric measures and bio-
chemical markers in BA’s militaries selected for the UN’s peacekeeping 
mission.

2 MATERIALS AND METHODS
The research design was characterized as a transversal, descriptive 
and correlational study. Data was collected in July, 2012, in the 10th 
Motorized Infantry Battalion, in the city of Juiz de Fora, MG. Two hun-
dred and sixty two male militaries from the BA, aging between 19 and 
49 (23 ± 9 years) selected for the UN’s peacekeeping mission in Haiti 
in 2012 participated in the study. The ones that did not pass through 
every step of the process, such as anthropometric evaluation and bio-
chemical exams were excluded from the sample. The volunteers were 
advised not to perform high intensity physical activities in the previ-
ous day and, also, not to consume any food in the twelve hours that 
preceded  blood collection.

The individuals were submitted to anthropometric evaluation that 
included measurement of total body mass, height and waist and hip 
circumferences. Height was measured through a GPM metallic sta-
diometer.  BM was measured with the person being assessed in or-
thostatic position, with bare feet, wearing only a bathing suit over an 
EKS digital scale. Both WC and HC were measured with Sanny medical 
metric tape, with a 90 cm cutoff point for WC17. The WHR was calculat-
ed dividing WC by HC, with a 0.95 cutoff point19. The nutritional status 
was classified by the BMI, determined by the ratio between BM and 
the squared height, considering the following cutoff points: <18.5 kg/
m² as low weight; from 18.5 to 24.9 kg/m² as normal weight; from 25 
to 29.9 kg/m² as overweight; from 30 to 34.9 kg/m² as obese degree 
I, from 35 to 39.9 kg/m² as obese degree II; and >40 kg/m² as obese 
degree III0. All the anthropometric measurements were performed by 
the same trained evaluator and followed the contents of the Anthro-
pometric Standardization Reference Manual21, aiming to settle the 
possible oscillation among the results.

Blood was collected in the morning after 12 hours of fasting, at the 
biochemical lab of  Juiz de Fora General Hospital. The blood sample 
was collected the day before the anthropometric measurements. 
The serum concentrations of HDL-C, TG and glucose were analyzed 
against established values for the military population by Silva et al.17, 
considered as reference values for the classification of the results. 

The sample was characterized through descriptive statistics. The data 
was presented as mean ± standard deviation and percent frequen-
cy. The normal distribution was investigated through the Kolmogor-
ov-Smirnov test. The correlations between the biochemical markers 
and the anthropometric indices were evaluated through Pearson cor-
relation. Values of p ≤ 0.05 were considered significant. The analyses 
were performed with the aid of Statistics 7.0, 2009.

3 RESULTS
The studied population presented an average age of 23 ± 9 years 
(Table 1).On average, the individuals presented BMI compatible with 
the normal weight, however almost 50% presented some degree of 
overweight. Although the average WC and WHR were within the nor-
mality range (>90 cm and >0.95, respectively), a prevalence of almost 
25% of individuals with WC ≥ 90 cm and 7% of individuals with WHR 
> 0.95 could be observed (Table 2). In general, biochemical parame-
ters’ averages were within the proposed reference ranges, with few in-
dividuals presenting altered values (Table 1).  Positive and significant 
associations between the anthropometric measurements and glucose 
and TG concentrations were observed (Figure 1). Additionally, the 
HDL-C concentrations were negatively associated only with WC (Fig-
ure 2).

4 DISCUSSION
NCD increase is notorious in different populations and age groups 
due to the social and economic changes that took place in the last 
decades, such as increasing industrialization, technologic innovations, 
increase in life expectancy, change of dietary habits and reduction 
of  caloric expenditure. As a result of these factors, the prevalence of 
overweight and obesity increases considerably, just like diabetes, ar-
terial hypertension, cardiovascular diseases and several types of can-
cer, which bring changes in the  populations’ morbidity and mortality 
distribution patterns22. 

The militaries under study presented an average BMI of 24.6 kg/
m², compatible with normal weight, although almost 50% of them 
showed some degree of overweight according to the BMI. A similar 
result was obtained by Neves18, who observed  prevalence of over-
weight  in more than 50% of the militaries in his study. It is recog-
nized in the literature that one of the draw backs of the BMI is to con-
sider the body mass as a whole, not distinguishing fat mass and lean 
mass. Taking into account that 85% and 97% of the militaries showed 
WC and WHR, respectively, within the values considered adequate 
(WC < 90 cm and WHR < 0.95), it is possible that the high prevalence 
of militaries classified as overweight according to the BMI can be re-
lated to the higher amount of muscle mass of the subjects evaluated, 
considering their profession’s singularities. In the present study, 7.5% 
of them presented BMI > 30 kg/m², being classified as obese. How-
ever, the prevalence of obesity was lower in the military population 
when compared to the prevalence of obesity in the Brazilian popula-
tion (17.5%)23.

In relation to the group studied, the average values of TG, HDL-C and 
glycaemia were found below the cutoffs established in the study on 
militaries” NCD. Thus, we may suggest that the studied population 
presented low risk of developing metabolic symdrom18.

A negative and significant correlation was observed between HDL-C 
and WC, as also reported by Lee et al. in 200624. Still in this research, 
positive associations between glycaemia, BM, BMI and WC were 
found, just as in Oliveira22, who also involved the military population. 
Positive correlations were also observed between TG and BM, BMI, 
WC, WHR, also found in other studies(22,25).

Divergences were observed between the anthropometric measure-
ments and the association with serum biochemical markers of mili-
taries in different age ranges. This suggests  a different behavior con-
cerning the increase in body mass and alterations in glycaemia and 
plasmatic lipids in militaries with advanced ages. Although fragile,  
BMI and, mostly,  WC were the variables that presented most associ-
ations with biochemical markers. Such finding can state that  BMI and 
WC are the most important variables when assessing the metabolic 
risk behavior in militaries.

The weak correlation between glycaemia and the anthropometric pa-
rameters, as well as the inverse correlation between HDL-C and WC, 
point out that both indirect instruments are independent predictors 
of NCDs. One thing that does not occur with the variable height, for it 
does not correlate significantly with any other variable. It is suggest-
ed that a monitoring of the militaries’ dietary habits should be per-
formed, along with promoting healthier practices aiming to reduce 
the prevalence of obesity within our population.

Table 1: General characteristics, anthropometry and bio-
chemical profile of the studied individuals

Variable Mean ± SD Min – Max

Age 23 ± 9 19 – 49

Height(m) 173 ± 5.92 1.56 – 1.93

Body mass (kg) 75.3 ± 11.3 47 – 114

BMI (kg/m²) 24.7 ± 3.2 17.4 – 36.6

WC (cm) 81 ± 8 64 – 108

WHR 0.85 ± 0.07 0.74 – 1.51

HC (cm) 96 ± 6 48 – 122

HDL-C (mg/dl) 57 ± 10 30 – 96

TG (mg/dl) 72 ± 55 20 – 459

Glucose (mg/dl) 84 ± 10 25 – 117

BMI = Body Mass Index, WC = Waist Circumference, WHR = Waist-Hip 
Ratio, HC = Hip Circumference, HDL-C = High Density Lipoprotein, TG 
= Triglycerides.
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Table 2: Percent values of Anthropometric Variables

Variable Index Quantity %

BMI

Low weight 3 1.1
Normal weight 137 52.5
Overweight 102 38.9
Obesity I 18 6.8

Obesity II 2 0.7

Extremely Obese 0 0

WC
< 90 cm 225 85
> 90 cm 37 25

WHR
> 0.95 255 97.3
< 0.95 7 3.7

BMI = Body Mass Index (kg/m²), WC = Waist Circumference (cm), 
WHR = Waist-Hip Ratio.

Figure 1: Associations between BMI and serum concen-
trations of (A) Triglycerides(r = 0.40) and (C) Glucose (r = 
0.20); between WHR and serum concentrations of (B) Tri-
glycerides (r = 0.48) and (D) Glucose (r = 0.15); p < 0.05 
obtained through Pearson correlation.
 

Figure 2: Associations between waist circumference and 
serum concentrations of (A) Glucose (r = 0.24), (B) Tri-
glycerides (r = 0.50) and (C) HDL-C (r = - 0.13); p < 0.05 
obtained through Pearson correlation.


