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CARACTERÍSTICAS ANTROPOMÉTRICAS,
PRESIÓN ARTERIAL, HÁBITOS DIETARIOS Y DE

ACRTIVIDAD FÍSICA EN ESTUDIANTES DE
CIENCIAS DE LA SALUD; EL PROYECTO

OBSERVATORIO DE OBESIDAD

Resumen

Introducción: La obesidad y el síndrome metabólico
afectan a un segmento considerable de la población
mundial, incluyendo a los profesionales de la salud. De
hecho, diversos estudios han reportado que los médicos
tienden a presentar más factores de riesgo cardiovascular
que sus propios pacientes. El presente estudio transversal
evaluó si los estudiantes del área de la salud tenían un
estilo de vida más saludable y, por tanto, una mejor
actitud en cuanto a la prevención de las enfermedades
crónico-degenerativas, que el resto de la población. 

Materiales y métodos: Se encuestaron estudiantes del
área medico-biológica a través de un cuestionario sobre
antecedentes heredo-familiares de riesgo cardiovascular,
consumo actual de tabaco y alcohol, así como hábitos
alimentarios y de ejercicio físico. Se midió la presión arte-
rial, el peos, la talla y la circunferencia abdominal. 

Resultados: 23.4% de los participantes presentaban
sobrepeso y 10% obesidad. La obesidad paterna fue el
factor de riesgo más frecuente, seguido de consumo social
de alcohol y tabaquismo. Se encontró un alto consume de
alimentos de origen animal, cereales industrializados y
refrescos; por otra parte, se reportó un bajo consumo de
verduras y frutas. Más de la mitad de la muestra refirió
ser sedentario. 

Discusión y conclusiones: Se encontraron datos muy
similares a aquéllos reportados sobre la población
general, que eventualmente conducirán al desarrollo de
enfermedades cardiometabólicas. Por tanto, es posible
inferir que la educación biomédica no es eficiente en la
inducción de un estilo de vida saludable entre los estu-
diantes de ciencias de la salud. Tal fenómeno podría
impactar su práctica futura ya que probablemente se
convertirán en profesionistas obesos, con la consecuente
falla en la prevención primaria y secundaria de sus
propios pacientes. 
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Abstract

Background: Obesity and the metabolic syndrome
affect a considerable segment of the population world-
wide, including health professionals. In fact, several
studies have reported that physicians tend to have more
cardiovascular risk factors than their patients. The
present cross-sectional study assessed whether the Health
Sciences students had a healthier lifestyle, thus could
have a more preventive attitude towards chronic diseases
than the general population. 

Materials and methods: Students of the medical-biolo-
gical areas were surveyed by answering a questionnaire
about familiar cardiovascular risk factors, personal
smoking, alcohol drinking, dietary and exercise habits.
Blood pressure was also measured, along with weight,
height, and abdominal circumference. 

Results: 23.4% of the participants were overweight
and 10% obese. Parental obesity was the most frequent
risk factor, followed by social drinking and smoking. We
found high consumption of animal derived foods, break-
fast-like cereals, pastries, white bread and sweetened
beverages; while low intake of fruit and vegetables were
reported. More than half the sample reported to practice
very little or no exercise at all. 

Discussion and conclusions:We found similar or even
higher rates of risk factors than the average population,
that may eventually lead to the development of chronic
cardiometabolic diseases. Thus we can infer that biome-
dical education is inefficient in inducing healthy lifestyles
among biomedical students, which could have impact in
their future practice as they will most probable become
obese health-professionals, thus fail to effectively treat
their own patients. 
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Abbreviations

OECD: Organization for Economic Cooperation and
Development.

BMI: Body mass index.
ENSANUT: National Health and Nutrition Survey

(Encuesta Nacional de Salud y Nutrición).
ENA: National Addictions Survey (Encuesta Nacio-

nal de Adicciones).
ENIGH: National Income and Expenditure in Hou-

seholds Survey (Encuesta Nacional de Ingreso y Gasto
en los Hogares).

Background

Due to the profound political, sociological, demo-
graphic, economic, cultural and nutritional transforma-
tions that have occurred in the last decades in Mexico,
and despite the fact that poverty affects half of its popu-
lation, rapid dietary and somatometric changes have
taken place, as well as an accelerated epidemiological
transition that has drastically modified the disease pro-
file of the population1. Nowadays, Mexico occupies the
second rank in obesity among the countries encom-
passed in the Organization for Economic Cooperation
and Development (OECD), the first in female obesity,
and the first place in obesity among children2.

As a consequence, a surge of metabolic syndrome,
diabetes and high blood pressure epidemics has taken
place, to the extent that type 2 diabetes mellitus is now
the first cause of general mortality, the metabolic syn-
drome affects a considerable segment of the popula-
tion, and ischemic heart disease is the second leading
cause of death1,3,4.

So far, neither anti-obesity national campaigns nor
valuable massive control measures have been able to
counteract the deleterious effect of overweight/obesity
in the population, mainly in children and teenagers.
Physicians and medical organizations have, in general,
badly neglected the duty to take an act in the obesity
epidemic. In fact, a study showed that a group of Mexi-
can primary care physicians had more obesity and
other cardiovascular risk factors than their patients5.

Due to all the aforementioned, we designed a cross-
sectional study in aims to evaluate whether the Health
Sciences educational system instilled the promotion of,
as its name states, health. We hypothesized that the stu-
dents of medical and biological oriented high schools
or colleges would have better anthropometric measures
and lifestyle habits and could have a better preventive
attitude towards chronic diseases than the general pop-
ulation, given that these individuals have more knowl-
edge regarding obesity and its comorbidities. 

Methods

A convenience sample of 5745 students was included
in the survey. Recruitment was carried out among first

year students of either gender, in five colleges and one
high school of the medical-biological areas, by invita-
tion to participate in the survey. After a signed agree-
ment, they answered a questionnaire comprehending
familial antecedents of high blood pressure, diabetes
and obesity; personal smoking and alcohol drinking
habits; the practice of physical exercise; and some char-
acteristics of their alimentary behavior. Arterial blood
pressure was measured, in the sitting position, with cali-
brated mercurial sphygmomanometers, according to
guidelines, taking the mean values of two separate mea-
surements. Weight was measured with a calibrated clin-
ical balance and expressed in kilograms, while height
was obtained with the stadiometer of the clinical bal-
ance and expressed in meters. Abdominal circumfer-
ence was measured with a fiber-glass metric tape, and
expressed in centimeters. Body mass index (BMI) was
obtained in the usual fashion and expressed in kg/m2.
Normal weight was defined with BMI value less than
25; overweight if BMI values were between 25 and
29.9, while obesity was defined with a BMI ≥30. 

The survey was conducted in agreement with local
law regulation6, the Helsinki Declaration7 and the
norms of Good Clinical Practice8.

A written consent was obtained previous to any
measurement and the protocol had the approval of the
ethic and investigation institutional committees.

Results

There is a trend observed in recent years in Mexico,
regarding the fact that in medical and biological
schools, student enrollment is formed largely by
women. Accordingly, in this study 65.45% of the
recruited individuals were women (n=3760). Figure 1
shows the age distribution of the cohort. The age of
almost 60% of the surveyed individuals was less than
20 years. Ages of 15 and 19 years were predominant. 

Mean weight for men and women were 58.62 ±
11.03 kg, and 68.05 ± 18.85 kg, respectively. Women
showed a mean stature of 1.58 ± 0.06 m, while men
averaged 1.68 ± 0.09 m.

Figure 2 shows the distribution of the values of BMI.
Two thirds of the participants had normal weight, while
approximately one third had overweight (23.4%) or
obesity (10%). We found a trend to increased over-
weight and obesity among the eldest ages of the sam-
ple, independently from gender, as it is shown in figures
3A and 3B. By age 25 (by the time when they graduate)
almost half of the participants presented overweight or
obesity.

Figure 4 presents the abdominal circumference
results: both female (77.6 ± 10.3 cm.) and male (82.7 ±
11.1 cm.) subjects presented, in average, lower values
than the cut-off point for cardiometabolic risk, estab-
lished for the pediatric population (for age and sex)9 or,
if being ≥18 years old, the cut-off points for Mexican
population, 80 cm. for women, and 90 cm. for men10.
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Blood pressure was normal in both genders, even
though men presented slightly higher values, as
described in table I. No hypertension was found in the
direct blood pressure measurement or for self-repor -
ting.

Table II summarized the findings related to the pres-
ence of cardiovascular risk factors. It can be observed
that parental obesity was the most frequent risk factor
among biomedical students, followed by alcohol con-
sumption —reported as social drinking— and, smok-
ing in the third place. Tobacco consumption has
slightly higher among the male gender (18.4%) than in
females (17.3%).

Table III presents the results from the food fre-
quency questionnaire herein applied. Dairy products
are often consumed by biomedical students, being milk
the most important source as more than 60% of the
sample reported to consume it on a daily basis. Regard-
ing fruits, we selected 5 of the most popular among
mexicans. In average, 20% of the subjects report to
consume at least one fruit a day. The same phenome-
non was found in vegetable intake, although results
were slightly better; however, almost no one met the
daily recommendation of 5 or more. The group of ani-
mal derived food (egg and chicken), was the most fre-
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Fig. 1.— Age distribution.

Fig. 2.— Nutrition status frequencies. Fig. 3B.— Distribution of normal weight, overweight and obe-
sity in relation to age among men.

Fig. 4.— Abdominal circumference (mean ± s.d.).

Fig. ·3A— Distribution of normal weight, overweight and obe-
sity in relation to age among women.

Table I
Blood pressure

Systolic pressure (mm Hg) Diastolic pressure (mm Hg)
Gender (mean ± S.D.) (mean ± S.D.)

Female 106.46 ± 11.72 68.61 ± 8.6
Male 112.17 ± 16.59 71.35 ± 9.0
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quently consumed, followed by charcuterie pork prod-
ucts, such as ham and sausage. However, fresh pork
meat was not reported to be eaten so often. Fish and
shellfish were the least consumed foods. Beans intake
was oddly lower than expected: almost 60% of the vol-
unteers claimed to include them in their diets up to only
3 times a week. Not surprisingly, corn tortillas were the
most frequently consumed cereal, with nearly 70% of
the sample reporting to eat at least 1 piece a day. Break-

Table II
Cardiovascular risk factors assessment

Risk factor % of positive answers

Smoking 30
Alcohol drinking 44.4
Family history of diabetes mellitus (parents) 20
Family history of hypertension (parents) 22
Family history of obesity (parents) 27

Table III
Adapted food frequency questionnaire

Frequency (as % of total answers)

Food Never 1-3/month 1-3/week Daily ≥ 2/day

Dairy
Milk 5 10 20 45 20
Cheese 5 30 45 13 7
Yoghurt 5 22 47 25 1
Ice cream 10 60 30 0 0

Fruits
Banana 7 25 52 15 1
Orange 2.5 23 49 17 8.5
Apple 2 17 53 25 3
Watermelon 16 42 35 7 0 
Papaya 12 27 46 15 0

Vegetables
Red tomato 7 21 47 23 2
Carrot 5 32 45 13 5
Lettuce 3 20 50 25 2
Zucchini 6 30 50 14 0
Nopal 4 18 45 30 3
Avocado 6 26 48 18 2

Animal origin foods
Egg 3 20 53 15 9
Chicken 1 8 70 20 1
Ham 2 15 55 25 3
Sausage 5 32 50 8 5
Beef 3 20 63 6 8
Pork 10 45 40 5 0
Fish 7 55 33 5 0
Other shellfish or seafood
Chicharrón (fried pork skin) 13 62 22 2 1
Longaniza, chorizo 
(other charcuterie) 12 65 23 0 0

Legumes
Beans 2 24 57 15 2

Cereals
Corn 5 48 36 11 0
Tortillas (corn) 1 10 22 57 10
Tortillas (white flour) 15 30 33 22 0
White bread 2 17 48 25 8
Pastries 4 15 51 26 4
Rice and/or pasta 1 8 55 32 4
Potato and/or sweet potato 5 28 47 18 2
Cereal 5 18 40 30 7
Sugar (white or raw) 10 14 26 35 15
Honey 12 32 38 15 3
Potato chips or similar 3 28 51 15 3

Beverages
Soda 7 25 45 18 5
Diet soda 65 20 10 5 0
Water 3 6 12 20 59

Other typical foods
Tacos and/or quesadillas 11 33 46 10 0
Pozole 10 83 7 0 0
Tamales 6 66 20 8 0
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fast-like cereals, pastries and white bread followed in
terms of popularity since, in average, half the volun-
teers consume a minimum of a piece —of each— every
week. In this study, we confirmed the “globally recog-
nized” high sweetened beverages consumption in
Mexico; on the bright side, water intake was found to
be higher as almost 6/10 of the students drink it more
than once a day. Finally, tacos and quesadillas were the
most frequently consumed typical foods. 

Physical activity’s results are shown in figures 5 and
6. More than half the student population here ques-
tioned reported to practice very little or no exercise at
all. Those who claimed to have moderate to vigorous
activities persuade them less than the international rec-
ommendations: roughly 15% percent practiced at least
5 times a week.

Discussion

By the 1970’s it was clear that diet quality was
declining, while physical activity was being dramati-
cally reduced, and thus obesity prevalence raised
among the developed countries. However, there was
small concern of obesity in developing countries -such

as Mexico- since their main health issues were infec-
tious diseases, malnutrition and other poverty dis-
eases11. During the late 1990’s, a phenomenon called
nutrition transition, —which, briefly, consists in the
shift from a low-caloric density, rich in vegetables,
grains and legumes, towards a new industrialized, of
high-density energy, poor in fiber and rich in fats and
simple carbohydrates, stated that overweight and obe-
sity were, in fact, the emerging burden in developed
countries but also in low- and middle-income countries
too. Such dietary and physical activity patterns conduct
to the development of obesity and its comorbidities12.

Although Mexican biomedical students, herein
assessed, did not –in average- show cardiovascular
alterations, they had important risk factors that may
eventually lead to the development of chronic car-
diometabolic diseases and this profile could have
impact in their future practice. 

Our results showed that the biomedical education
induces no-change in lifestyle, since there were no dif-
ferences between the surveyed individuals, i.e., the
health sciences students, who were supposed to present
fewer risk factors and lower aberrant nutritional status
rates. Reflecting this, our study found a combined
prevalence of about 20% of overweight and 10% of
obesity, which correlates with the results from the 2006
National Nutrition and Health Survey (ENSANUT)13.
The latter reports a frequency of 21.2 and 23.3 for
every 100 adolescent women and men, respectively,
while obesity was found in 10% of the men and 9.2% of
the women, resulting in a combined prevalence of
32.5% in adolescent women and 31.2% in men. There-
fore, we can infer that biomedical education has failed
to inculcate a preventive conscience within students
and we can surely expect similar future rates as those of
the adults with non health-related occupations. 

Central fat deposition correlates —even more than
BMI— with the occurrence of cardiometabolic abnor-
malities, such as high blood pressure, dysglycemia and
dyslipidemia. In the present study —and similarly to
other international studies performed in adolescents14,15—
we found that abdominal circumference tended to
increase with age, although the mean values did not sur-
passed the cut-off points, i.e., the 90th percentile for the
adolescent’s age and sex9. Such findings were reinforced
with the fact that, both, mean systolic and diastolic pres-
sures were within normal values and were similar to
those found in international studies on otherwise healthy
adolescents, students, and young adults16.

As mentioned before, family history of obesity was
the most frequent risk factor. Parental obesity has been
associated with an increased relative risk of weight
problems in their offspring. Besides genes, parents also
influence eating behavior and, physical activity17,18.

Tobacco smoking rates was higher than that reported
in national surveys such as the ENSANUT13 (7.6%)
and the 2008 National Addiction Survey (ENA)19,
where a prevalence of 8.8% of active smoker adoles-
cents was reported. Cigarette consumption confers an
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Fig. ·5— Self-perceived physical activity.

Fig. ·6— Weekly frequency of moderate to vigorous physical ac-
tivity.
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increased risk for cardiometabolic, respiratory and
malignant diseases; furthermore, smoking raises the
overall risk for complications in cardiometabolic dis-
eases20. It is of great importance the fact that these bio-
medical students smoke twice than the general teenage
population. As they become the health personnel, these
smokers will not be in the best position for preventing
and convincing their patients to quit smoking. For
more than 20 years, the medical literature has exten-
sively evidenced the impact of physicians in their
patients’ smoking cessation results21,22 and several pub-
lications have reported that those doctors who consume
tobacco are significantly less efficient in helping their
patients to stop smoking22 and, even worse, tend not to
ask their patients about their smoking status23.

On regard to alcohol consumption, social drinking
habits among physicians and health-related areas stu-
dents have been reported to be similar to those found in
our study (32.33% and around 40%, respectively)24;
however, such rates –as ours- are higher than those cor-
responding to the general population25. Although, these
high prevalences have been reported among under-
graduates of different disciplines as well26, so this phe-
nomenon may not be exclusive of health sciences stu-
dents but it may rather be attributed to age and the
social behavior among such populations. Despite this
fact and in contrast to tobacco use, results about physi-
cians’ drinking habits and its impact in primary health
care have been conflicting: some studies show no sig-
nificant association27, while others conclude that physi-
cians have a direct effect on their patient’s outcomes as
they are frequently seen as role models28.

Our results are also consistent with the National
Income and Expenditure in Households Survey
(ENIGH)29 data: animal protein sources (e.g., meat and
poultry) represent almost 20% of the total expense in
food within a household; cereals (e.g., corn tortilla) fol-
low with a 22.2% and, in third place, milk and other
dairy products. The ENIGH also reported that the 10
most frequently consumed foods among Mexican pop-
ulation included tortilla, red tomato, eggs, sodas, milk,
beans, potatoes, pastries and chicken30. This excess in
animal protein is usually concomitant to a deficient
consumption of fruits and vegetables31. Our analysis
revealed a low intake of fruits and vegetables, as the
vast majority of the students did not meet the recom-
mendations of 5 servings a day. Qualitatively, we dare
to suppose that food preferences among the herein sur-
veyed students are profoundly influenced by the eco-
nomic costs and practicality, as mentioned in other
studies developed in Spain32. In the latter matter, all
three most frequently consumed fruits (orange, banana
and apple) have one thing in common: they can be car-
ried without the need of a container and they can be
easily and rapidly eaten, as no cutler nor special instru-
ment is needed. The same logic is applied to pastries. 

In addition, we also confirmed that sweetened bever-
ages and milk were among the most frequently con-
sumed beverages. A study33 reported that 80.1 and

68.3% percent of adolescents claimed to consume
sodas and milk, respectively, on a daily basis. In this
same study, water intake was reported in 94%; such
figure was similar to our findings and may contribute to
the prevalence of obesity and overweight due to the
fact that energy intake from beverages has significantly
increased in the last years34.

This Western-like diet almost always goes side-by-
side with a sedentary lifestyle. Almost 46% participants
in this study claimed to have a moderate to vigorous
physical activity level, however, when they were ques-
tioned in term of frequency, roughly 15% performed
such exercise 5 or more times a week. The ENSANUT13

found out that most Mexicans do not have the optimal
physical activity level, as only a third part reports suffi-
cient time and intensity to meet recommendations;
other studies35 have reported the same prevalence
(around 50%). Such physical inactivity, together with
the dietary changes already discussed has undoubtedly
contributed to the prevalence of overweight and obesity
found in this and many other stu dies36.

Health sciences curricula are especially intensive,
thus students simply lack time for adequate eating
and/or nutrition is not a priority in comparison to
school, resulting in an unbalanced and calorically
excessive diet. The Observatory Study clearly reflects
the reality of biomedical college students: the rapid and
demanding rhythm of studies, together with limited
accessibility (i.e., in terms of economy), little time and
no spaces for practicing exercise, have a profound
influence in nutrition status and —ultimately— the
health of such population. 

The importance that future health professionals
maintain an adequate body composition through cor-
rect diet and physical activity relies on the fact that
many studies that patients report significantly lower
confidence towards those overweight/obese physicians
who try to talk them into losing weight; moreover, such
professionals tend to under-diagnose overweight and
obesity, and not to talk to their patients about this
themes37-39. In fact, the Mexican general practitioners’
nutritional status, i.e., BMI and waist circumference,
and their cardiometabolic risk factors were very similar
to those of their patients5. Herein, we found the same
phenomenon: the rates among young biomedical stu-
dents in this series perfectly coincide with that pub-
lished in national surveys and regarding the same pop-
ulation, in the international panorama40.

Conclusions

There is a lack in the effectiveness of health sciences
education regarding a preventive conscience among
such students. Findings here presented clearly indicate
that cardiometabolic risk factors rates will not be low-
ered within the next years since youngsters will most
probable become obese health-professionals, thus fail
to effectively treat their own patients. 
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When will we stop being the shoemaker whose son
always goes barefoot? When will we practice our own
preaching? When will we walk the talk and lead with
the example?
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