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ABSTRACT

The diet of University students has been modifiethe influence of technology, fast food and somaditions. The
goal of this study was to evaluate overweight, iypemd the socioeconomic conditions of students ipublic
University in Puebla, Mexico by measuring the bomss index (BMI), Harris-Benedict, 72 hours remmded
socioeconomic markers (CONAPO). Of the 76 univetitldents who volunteer, 21.05% of them had oveghive
and 9.21% presented obesity. The student populgpi@sented a medium socioeconomic level and a low
marginality index.
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INTRODUCTION

The feeding behavior in the Mexican populationstblish since adolescence, when environmentallyfacultural
and social conditions have a great influence odefmition [7,24]. The most common eating problesmsong youth
might conduct to disorders such as bulimia, anasexialnutrition, overweight and obesity; these discs may be
caused by sedentary, lifestyle changes, strict@dcdahedules and extra academic activities [7,43[B8 mexican
population has numerous and varied dietary pattiatshave been divided into marginal diet (onisatypopulation
30%); working class diet (in which the majority andan, 50% of the country), middle class and umbess diet
(only urban population, 20%) [7].

Overweight and obesity in the young population inaseased in Mexico since the last national polheélth and
nutrition in 2006, which constitutes a risk to heatlue to the potential development of chronic degative
diseases and tooth decay [19]. Socioeconomic aspsticingly influence the eating behavior [21]. #shbeen
observed that the socioeconomic level determinedritake patterns resulting in healthy habits ouabalanced
intake [15].
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A nutritional valuation is that which evaluates tberrect growth and development, somatic, psychioégand

social, avoiding deficiency states. The nutritionakds vary in function of the development stagktae genetic
and metabolic differences in each individual [1,26good nutrition helps prevent diseases and telde physical
and mental potential. Hence the importance of ayaate diet and nutrition at the stage of univestitidies since
it is a period of life in which people generate ayez productivity from the economic and social padh view

[25,30]. Evaluation of the nutritional state it'edm used as an indicator of the health state atitbifocation of risk
groups for deficiencies and excesses, which can kisk factor in many of the most prevalent chrodiseases
nowadays [2,16].

The university stage is a very important biophyiseacialprocess in which an inadequate diet magcafthe
performance and intellectual capacity of individyahis may be of special relevance to life qualitydeveloping
countries, where its habitants face adverse sooiuwgnic, cultural and nutritional conditions [4]. time other hand,
in this university stage one can acquire eatingthatietary models and physical activities thadispose to risk
factors for food transmitted diseases and chroegederative diseases.

The pressure of advertisement, bad programmed stiginegimes in order to adapt to a prevailing bgaagime,

irregular eating schedules, etc. may become matirisk factors. All of this makes this segmehthe population
an especially vulnerable group from the nutritiopaint of view [16]. Nowadays, not only the malntibn indexes

are a concern but also the weight increment analblesity in university students. Obesity has beeluded among
chronic diseases associated to inadequate lifeséean indicator of poverty [20]. The consequemexogenous
obesity (obesity induced by sedentarism and badgehabits) are a risk factor that entails to degetive chronic
diseases like diabetes mellitus, high blood presstardiopathies and infectious diseases [5,191&. increment
in these eating problems during the last yearsahadkened the interest of several researchers ¢omiete the main
factors in the adquisition of eating problems [18].

Evaluation of the nutritional state through anttmoetric techniques allows us to give a current vaew at the
same time take preventive measures among the ybdthThe body composition is assessed mainly leyltbdy
weight, height, body mass index (BMI) and body acef area [8]. The goal of this study was to edénthe
tendency to overweight and obesity on an urbaneusity population, using anthropometry, caloricaké and
socioeconomic markers (CONAPO).

MATERIALS AND METHODS

A transversal descriptive study was performed opopulation of 76 university students who voluntele(&6
women and 20 men) between the ages of 21 to 28 &amban public university.The study was condudted
students of tenth semester pharmaco chemical defineeparticipants gave their informed consent.

Dietary intake assessmentThe caloric intake (Cl). A questionnaire was usedtfie 72 hour reminder applied by
trained staff, the information gathered was proegssith the Rsigma Babel software (Horus Hardwtadrid,
1991). Total energy expenditure (TEE). It was clai®d with the Harris-Benedict (1919) equation.

Anthropometry. Weight (kg) and height (cm) were registered andBh was calculated (BMI=weight/height
The weight measurement was done with light clotliesan empty stomach, at the same hour and at attequ
temperature using a scale with 0.1kg of precisidanit’ BF681W). Height was measured with the subject
barefooted, using a stadiometer with a 1mm pregi@itoltain Ltd.). The BMI was interpreted using foe weight,
normal weight, overweight and obesity classificatiestablished by the OMS. Moreover, the body sizs w
determined three times, measuring the width ofthew and reporting the arithmetic average.

Socioeconomic markersThe variables upon the socioeconomic factors wbtaimed from a survey that estimated
the average monthly spending, type of transportatimbacco, alcohol and fast food intake. The nmaigindex for
this population was taken from the CONAPO.

Statistical analysis. The statistical analysis was done using Statgeapplus 4.1. The results are presented as

averages, maximums, standard deviation, minimuraguéncies and variance analysis [27]. The leveskatistical
significance used was p<0.05, the total samplestrasified according to sex and BMI.
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RESULTS

Tabla I. General characteristics of the sample (mean + SD)

TABLA 1
GENERAL INFORMATION

Reference Total Male Female P

Value NSD

(n=76) (n=20) (n=56)

Age 22.96+1.65 23.7+2.20 22.69+1.33 <0.001
Weight (kg) 61.52+11.80 70.64+9.53 58.33+10.86  060Q.
Size (cm) 158.14+19.85  170.37+6.39 156.58+4.60 O0GD.
BMI (kg/m?) 23.76+3.80 24.13+3.20 23.62+3.19 <00
Low Weight (%} BHI<18.5 1.3 0 1.8 <0.001
Normal Weight BHI 18.5-
(%) 24.9 68.44 65 69.6 <0.001
Overweight (%) BHI 25-29.9 21.05 30 17.9 <0.001
Obesity (%) BHI >30 9.21 5 10.7 <0.001
TEE?2 2393.32+338.282829.72+247.292237.46+202.33<0.001
Ci2 2459.60+476.812973.79+525.552275.96+288.78<0.001

*WHO, 2010, Body Mass Index (BMI), Standard Deviation (SD), No Significant Difference (NSD), Total
Energy Expenditure (TEE), Caloric Intake (ClI).

Figure 1 shows the prevalence of the nutritional ste by gender in the study population. It was founaverweight in 30% of the males
and in 18% of the females. As for the obesity perogage, 5% of the males and 11% of the females preged it.
Figurel. Prevalence of nutritional status by gendein the study population
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Age Weight Size BMI Low Normal | Overw | Obesit
(kg) (cm) | (kg/m?) | Weight | Weight | eight y (%)
(%) (%) (%)
‘ ® Male 24 71 170 24 0 65 30 5
‘ M Female 23 58 156 23 2 70 18 11

Table number 1 shows the general characteristitiseasubjects (age, weight and height), classiticadccording to
BMI, TEE, CI and the significance of the differeadeetween gender. The weights of the general ptipalavere
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between 42 and 95 kg whereas height ranged betiveeand 190 cm. The male population (n=20) was%8d
age between 21-28 years old, the total energetierakiture was of 2,394-3,332 calories, their caloriake was of
2,003-4,009 calories,body size in the male popatatias 30% small, 65% medium and 5% big. The veknsd
female population (n=56) was 73.7%, ages betweef72§ears old, with a TEE of 1,874-2,734 calori€s,of

1857-2767 calories, body size was 48.2% small,%6¥edium and 5.4% big.

When we determined the socioeconomic marker, itfewasd that according to the CONAPO reports, 2@0Ban
university population in the city of Puebla washiita marginal index of-1.62, which is consideredyow, due to
the characteristics this population showed. 87%hefstudents reported an average monthly spendngfiEnum
wedge (136.00 USD), 35% of the student populatmmsuamed alcohol, 15% smoked and 78% used the busas
of transportation. Detailed results are shown guirfe 2. It shows that 92% of the students eatféest, which is a
reflection of modernity and transitory eating habit

Figure 2.Socioeconomic indicators and features CONAPO for Uran student population
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Figure 3.Foodstuffs consumed in the university population
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The 72 hour reminder, helped estimate the food itha&aten with frequency by men and women: there m@
significant difference between the food preferermfethese two groups. There is a big intake of chydrates, fats
and low protein intake. Within the favorite foodaswsoda, food prepared with flour, starch and swsyerh as corn
based drinks (atoles), cookies and saturatedrfaigpical food(Figure 3).

DISCUSSION

One of the findings of this study was to detecbpypation with overweight and obesity in a percgetahich is not
alarming, nevertheless, the tendency towards eatibgs is important, since it has been reportatl ¢ating habits
are established at young age [7,22]. On the otlder, an excess on the intake has become a pandeittie last
years, with contrasts in the American continent].[Mexico suffers from a serious eating problemeagtkd in
chronic malnutrition situations, and obesity proite[21] which coincides with the results of thigdst, in which is
reported a prevalence of overweight and obesityh hiotmen and women: women presented a bigger gbesit
percentage and men a bigger overweight perceniade [

The results also agree with the reports made bgratisearchers [16,31]. Moreover, on 2006, it wasd that 30%
of the Mexican population older than 20 years didveed overweight [11], in this study we found oveight (22
%) and obesity (9.21%), which suggests that modlégstyles might be related to the behavior thatt#a these
eating disorders risking future generations; [1@4racterizes food intake in teenagers from thehsofitEurope,
observing that this population does not usuallyseetcks and fast food, but have a high fatty aicitike due to
olive oil consumption (about 40% of the energy kefa resulting in a prevalence in overweight/ohesit 15-25%,
different from our study in which 9-21% of obesi#tgd overweight are due to the carbohydrates (codnvéheat),
saturated fatty acids mainly from animal origing(fat) in the diet (Mexican fast food) consumptidiere are
some studies in Mexico, where it has been detetti@d0.9% of men and 2.8% of women at the univeistiage
present high risk of suffering from eating disosdfg] and that this risk has increased from 1992003, mostly in
women [4].

It has been also identified in other states of Mexican republic such as Morelos, that the prevadeof risky
eating behaviors was of 1.1% in men and 5% in womnich coincides with the findings in this studynce we
obtained an overweight in the general populatior2bD5% from which 30% corresponds to men and 17®%
women, counter to the general population obesitigclvhad a prevalence of 9.21% , women having 1Gig¢men
5%, this due to the excessive energy intake withawestablished schedule for eating and a biguropson of fast
food (92%); since the OMS establishes that in thiwarsity stage women must consume 2,200 caloresnaen
2,900 calories, we observe over caloric consumpiceording to the analysis from the 72 hours remnind both
groups and in consequence to the tendency towaetsveight and obesity. It has been mentioned byesaunthors
the calorie overestimation of the Harris-Benedietrfula, but it is still very useful nowadays [25].

In other European countries it has been observetiasiing situations, not finding students with sibe however,
there are individuals with overweight, mostly men,the other hand, countries like Venezuela presetutrition
in its university population [13,22]. It has beescdmented that determining the body size usingraptimetry is
very useful, since there are significant differenbetween races, and consequently the energy eegmts are very
variable, this is put in evidence with the resuistained. The university population got in gregiercentage a
medium body size and according to this, the requéirgs must be calculated [2,6].

Regarding the different social classes and therudma rural stratum, significant differences inlgyand quantity
of the nutrients have been reported; moreover $§88jvs how overweight/obesity vary according to @@conomic
status and educational level. Results from [19]ggest that familiar factors, mother’s schooling ahe
socioeconomic state establish the tendency towardsity and overweight [9]. University student’stdivas based
primarily on the consumption of corn and bean, thiét modernization and development of fast food ¢massed
some adjusting with the increase on refined fodaki®, rich in energy (high calorie concentratisugar, saturated
fats, cholesterol and low fiber food [12]. Thisiagtway resembles the eating patterns of industgdl countries,
while Mexico continuous to be a developing couf2gj.

The socioeconomic conditions that distinguishedtthally urbanized population were low marginal érdwhich

characterizes students with an economic resourcd tfast a minimum wedge, which equals 136.00 UB&r
month to cover expenses such as food, transparfaticohol and cigarettes.
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Students from a public University in Puebla, Mexjesented a tendency towards overweight and gbasid
medium socioeconomic condition wich allowed thene&b according to their preference food rich irboaydrates,
fats and low protein
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