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INTRODUCTION
Obesity is defi ned as abnormal and excessive fat accumu-

lation in adipose tissue [1] that adversely affects the health of 
an individual, being considered a risk factor for diseases such 
as hypertension, type 2 diabetes, dyslipidemia, metabolic 
syndrome, heart disease, and certain types of cancer [2-9], and 
representing a public health problem the world over [10-12], 
also among adolescents and young adults [13-15]. 

Diets with a high energy intensity and the reduction of 
energy expenditure due to a sedentary lifestyle are factors 
associated with the occurrence of obesity [16] and it has 
recently been observed that weight gain and the higher pre-
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ABSTRACT
Introduction: the body composition and lifestyle of university 
students are infl uenced by behavioral, psychological, socioeco-
nomic and cultural factors. Objective: to analyze body compo-
sition and its correlation with lifestyle in a sample of university 
students in the health area living at the Ribeirao Preto Campus of 
the University of São Paulo (USP). Methodology: a cross-sectional 
study was conducted on 501 students enrolled in USP courses of 
the Ribeirao Preto Campus. Weight and height were measured 
and body composition was determined by bioelectrical impe-
dance. The short version of the International Physical Activity 
Questionnaire (IPAQ) was then applied. Results: The sample 
predominantly consisted of females (73.05%), with 26.95% ma-
les. The averages of age, weight, stature body mass index (BMI), 
total fat mass and fat-free mass were 20.4±2.8 years, 63.0±13.5 
kg, 166.9±9.0 cm, 22.4±3.4 kg/m², 24.0±7.5%, 45.3±10.3 kg, 
respectively. Although almost 70% of the students were in the 
normal BMI range, 70.8% of them had high levels of fat mass. 
According to IPAQ, the individuals were classifi ed as sedentary 
(10.2%), irregularly active (39.3%), active (42.1%), and very 
active (8.4%). Conclusions: Most of the university students 
studied were classifi ed as being of normal weight according to 
the BMI, but the high levels of body fat mass detected should 
not be overlooked. In addition, even though most of the sample 
was considered to be active, according to the IPAQ, it can be 
seen that practically half the students (49.5%) were irregularly 
active or sedentary. 
Keywords: body composition, physical activity, electrical bioim-
pedance, university students, body mass index.

valence of overweight and obesity among university students 
are increasingly frequent and a source of concern for the 
health system [17].

The index universally accepted for the classifi cation of 
obesity is the body mass index (BMI) [18]. According to this 
index, the World Health Organization (WHO) has projected 
that in 2015 about 2.3 billion people older than 15 years will 
have excess weight (BMI ≥ 25 kg/m2) and 700 million will 
have installed obesity (BMI ≥ 30 kg/m2), representing a 75% 
increase in the cases of obesity within 10 years [19]. Studies 
that have calculated the BMI of university students based on 
self-reported data have shown that about 27 to 35% of them 
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will be overweight or obese (BMI ≥ 25.0 kg/m2) [20,21].  
Although the BMI is used all over the world, several 

authors [22-31] have suggested caution about the exclusive 
use of this index, since the BMI only considers the weight and 
height variables, without including others that also infl uence 
body composition, such as age, sex, bone structure, and distri-
bution of body fat and fat-free mass. Thus the BMI may possibly 
generate an equivocal classifi cation of nutritional status and 
consequent biases in studies that evaluate body composition, 
as well as delayed or unnecessary health interventions [32].

Once a diagnosis of obesity is established, it becomes 
more diffi cult to reverse this condition [33] and there is 
evidence that, the earlier obesity is installed, the greater the 
risks of obesity continuing in adult age with its associated 
comorbidities [21]. A way to control a marked weight gain 
and the consequent advance of obesity is physical activity 
[34]. However, Manson et al. [35] observed that a decline in 
performing physical activity mainly occurs during adolescence 
among individuals aged 15 to 18 years, and among young 
adults aged about 20 to 25 years, a period coinciding with an 
increased tendency to the onset and installation of this disease.

In Brazil, the latest Higher Education Census of 2011 has 
revealed more than 2 thousand higher education institutions 
with more than 6.7 million enrolled university students mainly 
in the age range of 18 to 24 years [36]. A Brazilian study con-
ducted on 281 university students revealed that about 65.5% 
of them were sedentary [16]. 

It should be emphasized that the fi rst experience of 
freedom and independence without the direct supervision 
of parents and relatives occurs among young people when 
they enter the university [37]. These individuals then tend to 
experience more social and academic pressures aiming at pro-
fessional success, while contact with different persons in the 
university context results in self-questioning about values and 
intrinsic beliefs, possibly provoking a process of modifi cation 
of habits and lifestyle [38-40]. 

On this scenario, there is evidence that university students 
are infl uenced by the new context they are experiencing, 
with a consequent change in their previous eating habits and 
lifestyle which lead to often harmful modifi cations of their 
nutritional status involving an increase of overweight, obesity 
and sedentarism rates [37-40].

On this basis, there is the need for a forceful and preci-
se evaluation of body composition, the practice of physical 
activity and the factors infl uencing both aspects in order to 
contribute to the promotion of health among these individuals. 
Thus, the objective of the present study was to analyze body 
composition and its correlation with lifestyle in a sample of 
university students in the health area living on the Ribeirao 
Preto Campus of the University of Sao Paulo (USP).

SUBJECTS AND METHODS
 A cross-sectional study was conducted on 501 

healthy university students of both genders aged 17 to 30 
years, who were duly enrolled in the following graduation 
courses in the health area of the University of São Paulo 
(USP) on the Ribeirao Preto Campus, SP: Medicine, Nutrition, 
Speech Therapy, Biomedical Informatics, Physical Education, 
and Nursing. The study was approved by the Research Ethics 
Committee of the University Hospital, Faculty of Medicine of 
Ribeirao Preto, USP (Protocol no 1955/2010).

The courses were chosen at random and by convenien-
ce and all students in a class were invited to participate. 
The students were fi rst informed about the objectives and 

methodology of the study and gave written informed consent 
to participate, being then scheduled for later data collection. 

Exclusion criteria were: inability to walk, amputation and 
the presence of metal objects in the body due to the diffi culty 
in obtaining the measurements or to interference with the 
results of electrical bioimpedance, and not being enrolled in 
USP as an undergraduate.

After giving informed consent, all individuals were 
submitted to measurement of weight and height and to 
assessment of body composition by bioelectrical impedance. 
In addition, they all responded to the short version of the 
International Physical Activity Questionnaire (IPAQ) proposed 
by the WHO in 1998 [41].

The students were also asked about the places they used 
for physical activity and about the main reasons that prevented 
or hindered habitual performance of these activities.

Body weight (kg) was measured with an electronic scale 
BC-558 Ironman Segmental Body Composition Monitor (Tanita 
Corp., Tokyo, Japan) with a maximum capacity of 150 kg and 
precision of 0.01 kg. For the bioelectrical  impedance test, 
the students were required to have fasted for at least 5 hours, 
not to have practiced vigorous physical activity in the last 12 
hours, to be wearing light clothing, to have abstained from 
alcoholic or caffeine containing beverages during the 12 hours 
preceding the exam, and to urinate 30 minutes before the test. 
Height was measured with a plastic tape attached to a wall 
with no baseboard, with the student standing barefoot in the 
orthostatic position with neck and head aligned, with the aid 
of a wooden bracket. Height (m) was measured in duplicate, 
permitting a maximum variation of 0.5 cm between the two 
measures, and the mean value was calculated [42]. BMI was 
calculated by the equation BMI = weight (kg)/height (m)2 [41] 
and classifi ed according to the criteria proposed by the WHO 
(1995) [43] as malnutrition (BMI < 18.5 kg/m2), normal (18.5 
kg/m2 £ BMI < 24.9 kg/m2), overweight (25,0 kg/m2 £ BMI 
< 29.9 kg/m2) or obesity (BMI ≥ 30.0 kg/m2). 

STATISTICAL ANALYSIS
Descriptive analysis was performed, with the data repor-

ted as total value and percentage (%). The Student t-test was 
used to compare two means and analysis of variance (ANOVA) 
was used to compare three means or more, with the level of 
signifi cance set at p < 0.05 in both cases. All analyses were 
performed with the aid of the Statistical Package for the Social 
Sciences 15.0. (SPSS).

RESULTS 
Most of the 501 students in the health area were fema-

les (73%) and mean age was 20.4 ± 2.8 years. The variables 
weight, height, BMI, fat-free mass and total body water were 
signifi cantly higher among men, with the following values: 
71.7 ± 18.5 kg and 64.6 ± 16.0 kg; 169.6 ± 8.4 cm and 157.2 
± 5.8 cm; 24.4 ± 3.8 kg/m2 and 21.7 ± 3.0 kg/m2; 60.0 ± 
7.7 kg and 39.8 ± 3.8 kg;  59.9 ± 5.3% and 54.3 ± 4.4% for 
men and women, respectively. As expected, the only variable 
whose value was higher among women was percent fat mass, 
which was 26.6 ± 6.2% for them versus 17.0 ± 6.2 % for men.

Stratifi cation of the results according to the various cour-
ses revealed that the highest weight and BMI values were de-
tected in the Physical Education course. This course, together 
with the Biomedical Informatics and Medicine courses, also 
presented the highest fat-free mass values, probably due to 
the fact that most of the subjects in these courses were males, 
at proportions of 55.93%, 65.11% and 61.29%, respectively. 

Relationship between body composition and level of physical activity among university students
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Conversely, two courses with higher rates of females (Speech 
Therapy and Nursing) had the highest fat mass values. These 
anthropometric and body composition characteristics of the 
university students according to the courses in which they 
were enrolled are presented in table1.  

The distribution of the university students according to 
their BMI ranges revealed that about 69.6% of them were in 
the normal weight range, as illustrated in fi gure 1. 

Regarding the practice of physical activity, the IPAQ analy-
zes the pattern of physical activity of an individual, being able 
to categorize him as sedentary, irregularly active, active, and 
very active. Using this instrument, it was possible to observe 
that 10.2% of the individuals were classifi ed as sedentary, 
39.3% as irregularly active, 42.1% as active, and 8.4% as very 
active. When the physical activity pattern was stratifi ed ac-
cording  to course, the Physiotherapy and Physical Education 
courses were found to show the lowest sedentarism values 
among their students (2.6% and 1.6%, respectively), as shown 
in table 2. It should be emphasized that the curriculum of these 
two course includes disciplines that stimulate physical activity. 

Analysis of body fat content of the university students 
versus the level of physical activity revealed that, on average, 
sedentary individuals had higher values of total body fat (26.56 
± 7.9%) and that a low degree of activity was already able to 
reduce these values in both sexes, as shown in table 3.

Total percent fat mass  was also determined according 
to BMI range, revealing relevant discrepancies, since about 
20.95% of the university students  (n = 105) were categorized 

as malnourished and of normal weight according to BMI even 
though they had high values (20 to 24.4%) of total fat mass. 
Also, curiously, 166 other students (33.13% of the sample) 
classifi ed as malnourished and normal weight on the basis 
of the BMI, had very high total body fat values (above 25%) 
(table 4).

When asked about the main places they used to perform 
physical activity (fi gure 2), 23.5% of the subjects stated that 
they used the Center of Physical Education, Sports and recrea-
tion (CEFER) of the university itself, revealing the importance of 
such a center for the execution of these activities. The students 
also mentioned the use of public places (20.2%), fi tness centers 
(19,6%), courts or fi elds (6.4%), swimming pools (2.1%), and 
their own residence (0.5%). 

The university students also revealed that the most rele-
vant factors accounting for failure to perform regular physical 
activity were mainly lack of time (49.3%), followed by lack of 
willingness (17%), as illustrated in fi gure 3, aspects possibly 
related to the extensive academic workload of the students. 

DISCUSSION
The present study revealed that, even though 70% of the 

university students studied were in the BMI range of normal 
weight, 70.8% had high fat mass levels, i.e., total body fat 
rates of 20% or more, with the cut-off points recommended 
by the WHO being 25% for men and 35% for women [44]. 
In addition, about half the study population (49.5%) was 
sedentary or irregularly active.

TABLE1

Characterization of the sample as a whole and according to course.

  Sex Age Weight Height BMI Fat-free mass Fat mass Total body water
  (F/M) (years) (kg) (cm) (kg/m2) (kg) (%) (%)

 Medicine 24/38 20.7±2.1 68.7±17.3 171.3±9.7 23.2±4.1 52.0±12.1 19.8±7.3 58.2±5.4
 (n =62)

 Nutrition 86/12 20.1±1.9 59.6±10.5 166.3±7.2 21.5±2.9 43.0±8.1 24.2±6.6 55.9±4.7
 (n=98)
 
 Speech therapy 42/2 19.8±2.0 58.4±8.4 162.9±6.2 21.9±2.4 40.1±4.9 27.1±6.4 53.9±4.5
 (n=44)
 
 Physiotherapy 65/10 20.5±2.1 60.0±11.7 163.9±8.3 22.2±3.2 42.7±8.4 24.3±6.3 55.8±4.4
 (n=75)
 
 Occupational 26/1 20.7±6.3 54.3±6.9 160.3±5.9 21.2±2.7 38.0±2.4 25.6±6.3 55.0±4.8
 therapy
 (n=27)
 
 Biomedical 15/28 19.9±2.4 69.3±16.4 173.3±9.2 22.9±4.1 52.5±12.9 20.4±7.6 58.2±5.6
 informatics
 (n=43)
 
 Physical 26/33 20.7±4.1 71.1±12.7 172.1±9.4 23.9±2.8 52.2±10.9 22.8±7.5 56.5±5.6
 education
 (n=59)
 
 Nursing 82/11 20.9±2.7 61.6±12.8 164.5±8.0 22.7±4.0 42.2±7.7 26.8±8.4 53.9±5.5
 (n=93)
 
 All courses 366/135 20.4±2.8 63.0±13.5 166.9±9.0 22.4±3.4 45.3±10.3 24.0±7.5 53.9±5.5
 (n=501) 

 Data are reported as mean ± SD.

Savegnago M. y cols.
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TABLE 2

Classifi cation of the individuals according to pattern of physical activity determined by application
of the IPAQ and according to graduation course.

 Courses Sedentarism Irregularly active Active Very active Total 
  n % n % n % n % n %

 Medicine 12 19.3 21 33.8 19 30.6 10 16.1 62 12.4
 Nutrition 4 4.0 40 40.8 46 46.9 8 8.1 98 19.6
 Speech therapy 5 11.3 22 50.0 16 36.3 1 2.2 44 8.8
 Physiotherapy 2 2.6 31 41. 3 37 49.3 5 6.6 75 15.0
 Occupational Therapy 4 14.8 16 59.2 6 22.2 1 3.7 27 5.3
 Biomedical Inf. 3 6.9 20 46.5 16 37.2 4 9.3 43 8.6
 Physical education 1 1.6 8 13.5 41 69.5 9 15.2 59 11.8
 Nursing 20 21.5 38 40.8 31 33.3 4 4.3 93 18.5
 Total 51 10.1 196 39.1 212 42.3 42 8.3 501 100

TABLE 3

Characteristics of body fat of the university students according to their classifi cation based on the short version of the IPAQ.  

   Mean fat mass (%)   
  All Males Females P value

 Sedentary 26.56±7.9 19.8±6 28.2±7.6 < 0.0001
 Irregularly active 24.7±6.7 18±7.4 26±5.8 < 0.0001
 Active 23.7±7.4 17.1±5.3 26.8±6.2 < 0.0001
 Very active 17.9±7.6 14.1±6.4 25.8±6 < 0.0001

 *Signifi cant difference (p< 0.05) between males and females.

FIGURE 1

Classifi cation of the individuals according to body mass index and gender.

Relationship between body composition and level of physical activity among university students



50

High prevalence of normal weight according to the BMI 
have also been detected in other studies [45-47] on large 
samples (N = 220, 989, and 4609 students, respectively), 
ranging from 56.62% to approximately 65%.

 Analysis of the BMI of the women studied here revealed 
percentages of underweight, normal weight and excess weight 
individuals similar to those detected in the study by Marcon-
delli et al. [16], whereas higher percentages of overweight 
and obese male students were detected in the present study 
(37.75%). This fi nding may be related to the fact that the 
courses containing a greater proportion of males (Medicine, 
Biomedical Informatics and Physical Education) also involved 
higher levels of physical activity, resulting in high rates of fat-
free mass and in high weight and BMI values characterizing 
a supposedly more athletic body profi le of this population.

The body composition data were found to be compatible 
with those reported by Heydari et al. [48], since men had a 
higher BMI and fat-free mass but a signifi cantly lower fat mass 
than women, in agreement with a physical activity pattern 
characterized by greater sedentarism among females (28.2±7.6) 

than males (19.8±7.6). 
A relevant aspect was that our study was not the only 

one to reveal a prevalence of normal weight according to BMI 
classifi cation confl icting with high levels of body fat (according 
to percent body fat). Al-Rethaiaa et al. [49] also detected that, 
even though 57.4% of their sample of 357 university students 
were of normal weight according to the BMI, more than 55% 
had high or very high levels of total body fat. In addition, they 
observed that these levels of body fat exceeded normal limits 
not only in all overweight and obese individuals, but also in 
30.7% of those with a normal BMI. 

These data represent a warning sign, since the under-
estimate of overweight and obesity, especially among young 
adults with normal BMI, may conceal current and future health 
problems associated with adipose tissue, leading to erroneous 
conclusions about the body composition and nutritional and 
health status of these individuals [50].

Regarding the pattern of physical activity, 10,2% of the 
students studied here were sedentary and 39,3% were irregu-
larly active. These results are alarming, also considering that 

TABLE 4

Prevalence of obesity based on the ranges of BMI classifi cation and the percentages of fat mass.

 BMI ranges  Fat mass (%)  Total (%)
  Low Normal High Very high
  (< 8) (8-19.9) (20-24.4) (≥ 25)
 

 Malnutrition N= 3 (0.6%) N= 26 (5.2%) N= 19 (3.8%) N= 2(0.4%) N= 50 (10.0%)

 Normal weight N= 10 (2.0%) N= 89(17.8%) N= 86(17.1%) N= 164 (32.7%) N= 349 (69.6%)

 Overweight N= 0 (0.0%) N= 19 (3.8%) N= 15 (3.0%) N= 51 (10.2%) N= 85 (17.0%)

 Obesity N= 0 (0.0%) N= 0 (0.0%) N= 3 (0.6%) N= 14 (2.8%) N= 17 (3.4%)

 Total (%) N= 13 (2.6%) N= 134(26.8%) N= 123 (24.5%) N= 231 (46.1%) N= 501 (100%)

FIGURE 2

Places for physical activity mentioned by the university students in the health area of USP-RP.

Savegnago M. y cols.
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literature data indicate that almost half of all college students 
in the United States report a reduction of physical activity after 
the beginning of their undergraduate studies [51].

A Brazilian study [16] detected a high level of sedentarism 
(65.5%) among students in the health area. A high level of 
sedentarism was also observed in a study on college students 
in the United States [52], indicating that 46% of them were 
inactive or exercised irregularly. A 2005 meta-analysis [53] 
revealed that about 40 to 50% of American students were 
physically inactive and that about 30 to 50% of college stu-
dents did not engage in levels of physical activity suffi cient to 
generate health benefi ts.

It should be pointed out, however, that, as also observed 
in another study on university students in the health area [16], 
the lowest percentages of sedentarism were detected among 
Physical Education students, for whom the practice of physical 
exercise is part of the curriculum.

In the present study, many students used the CEFER 
(23.5%) of the university itself as a place for physical acti-
vity, underscoring the essential role of the university for the 
encouragement, achievement and maintenance of life habits 
that will generate well-being and health benefi ts for the 
students. However, when the students were asked about the 
factors that limited the regular practice of physical activity, 
the main aspects reported were lack of time (49.3%) and of 
willingness (17%). Marcondelli et al. [16] also detected lack 
of time as a factor preventing physical activity, as well as the 
lack of fi nancial resources, which was mentioned by 5.55 % 
of the students in the present study.

The present study has limitations since a validated ques-
tionnaire was not used to assess the real relevance and impact 
of the factors that limit the regular practice of physical activity 
among university students on their health status and on the 
generation of possible associated comorbidities.

However, the results obtained lead us to refl ect about 
how the life habits of university students are vulnerable 
and very important. This may be related to the challenging 

transition from adolescence to emerging adult age and to the 
increased responsibilities and independence often experienced 
by students entering the university. Thus, while these young 
people experience independence and become responsible for 
their own choices, this acquired independence may involve 
the acquisition  of inappropriate dietary, lifestyle and physical 
activity  choices, with future impairment of the health and 
well-being of these individuals [52-58]. This scenario beco-
mes even more serious with respect to university students 
in the health area who, in turn, will be multipliers of good 
health habits in various populations within the ambit of their 
professional activity.

CONCLUSIONS
The present study examined the health habits of uni-

versity students based on all the contextual factors that arise 
during the graduation period and permitted us to identify the 
nutritional and body composition profi le and the pattern of 
physical activity of the students. A high prevalence of irregular 
practice of physical activity was detected, associated with high 
levels of body fat even among individuals whose BMI was in 
the normal range.

In this respect, the graduation period represents a time of 
change in the life of a student, with greater propensity to the 
acquisition of habits that may have repercussions throughout 
adult life. Thus, the universities count on a structural and 
organizational condition that can be used to promote health 
and healthy habits, contributing to the formation of conscious 
individuals aware of the importance and impact of these habits 
on their own health and well-being as well as those of the 
population they will serve as health professionals.

RESUMEN 
Introducción: la composición corporal y el estilo de vida 

de los estudiantes universitarios se ven infl uidos por factores 
conductuales, psicológicos, socioeconómicos y culturales. 
Objetivo: analizar la composición corporal y su correlación con 

FIGURE 3

Reported reasons contributing to the lack of physical exercise among university students in the health area of USP-RP.

Relationship between body composition and level of physical activity among university students
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el estilo de vida en una muestra de estudiantes universitarios 
del área de la salud que viven en el campus de Ribeirao Preto 
de la Universidad de São Paulo (USP). Metodología: estudio 
transversal que se llevó a cabo en 501 estudiantes matriculados 
en los cursos del Campus USP Ribeirão Preto. El peso y la talla 
se midieron y la composición corporal se determinó mediante 
impedancia bioeléctrica. A continuación, se aplicó la versión 
corta de la International Physical Activity Questionnaire 
(IPAQ). Resultados: La muestra consistió predominantemente 
de mujeres (73,05 %), con 26,95 % de hombres. Los prome-
dios de edad, peso, índice de masa corporal (IMC), la masa 
grasa total y la masa libre de grasa fueron 20,4 ± 2,8 años, 63,0 
± 13,5 kg, 166,9 ± 9,0 cm, 22,4 ± 3,4 kg/m², 24,0 ± 7,5%, 
45,3 ± 10,3 kg, respectivamente. Aunque cerca del 70% de los 
estudiantes estaban en el rango normal de IMC, 70,8% tenían 
altos niveles de masa grasa. Según IPAQ, los individuos fueron 
clasifi cados como sedentarios (10,2%), irregularmente activos 
(39,3%), activos (42,1%), y muy activos (8,4%). Conclusiones: 
La mayoría de los estudiantes universitarios estudiados fueron 
clasifi cados como de peso normal de acuerdo con el índice de 
masa corporal, pero los altos niveles de masa grasa corporal 
detectada no deben pasarse por alto. Además, a pesar de que la 
mayor parte de la muestra se considera activo, de acuerdo con 
la IPAQ, se puede ver que prácticamente la mitad de los estu-
diantes (49,5%) eran de forma irregular activos o sedentarios.

Palabras clave: composición corporal, actividad física, 
bioimpedancia eléctrica, estudiantes universitarios, Indice de 
Masa Corporal.
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