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Abstract

Objective: To investigate the prevalence of obesity and its
association with socioeconomic factors and comorbidities
in a population-based study. Material and Methods: Data
were examined from 4 605 persons ages 60 and older that
participated in the 2001 Mexican Health and Aging Study,
conducted in rural and urban communities in Mexico. The
prevalence of obesity (according to self-reported weight and
height) was obtained, stratified by age,and logistic regression
was used to study cross-sectional associations between obe-
sity and socioeconomic factors. Results: Of the population
studied, 20.9% were classified as obese and the prevalence
diminishes with age. Overall, women were more likely than
men to be obese. Lower educational level was associated with
lower risk of overweight. In both men and women, obesity
was more common between subjects with hypertension
(OR 1.38 and 1.71, respectively) and long-distance walk
limitation (OR 2.08 and 2.21, respectively). Conclusion. In
older Mexican adults, hypertension and long-distance walk
limitation were independent associated factors for higher
prevalence of obesity.
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Resumen

Objetivo: Estudiar la prevalencia de obesidad y su asociacion
con factores socioeconémicos y comorbilidades. Material
y métodos: Se analizaron los datos de 4 605 personas de
60 afios y mas que participaron en el Estudio Nacional sobre
Salud y Envejecimiento en México 2001 (ENASEM 2001) en
zonas rurales y urbanas. La prevalencia de obesidad (peso
y talla autorreportados) se obtuvo estratificada por edad
y mediante una regresion logistica se asocié con factores
socioecondmicos. Resultados: 20.9% se clasificaron como
obesos y la prevalencia disminuyé con la edad. En general
las mujeres tuvieron mayor probabilidad de ser obesas. Una
baja escolaridad se asocié con menor riesgo de sobrepeso.
En hombres y mujeres la obesidad se asocié con hiperten-
sion (RM 1.38 y 1.71 respectivamente) y con dificultad para
caminar (RM 2.08 y 2.21 respectivamente). Conclusién: En
la poblacién de edad avanzada en México la hipertension y
la dificultad para caminar varias cuadras se asocié con mayor
prevalencia de obesidad.

Palabras clave: obesidad; anciano; factores socioeconémicos;
salud; México
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besity is a serious public health problem that is be-

coming very common in developed and developing
countries. A great number of persons become overweight
or obese as they get older, which is associated with a
decrease in physical activity and basal metabolism, and
a body fat redistribution to the abdominal area.'

Several studies have found that the association be-
tween obesity and mortality is lower in elderly persons;
however, morbidity increases with body mass index.”®
Overweight and obesity are associated with medical
conditions such as hypertension, type 2 diabetes mel-
litus, osteoarthritis, respiratory disease,** and depres-
sion.®” They are also related with diminished functional
status, principally because of mobility limitations. De-
crease in physical activity causes de-conditioning and
the risk of fragility.®

The association between obesity and cardiovascu-
lar disease has been reported in the adult population;
however, there are few studies of elderly patients and
the results are contradictory.’

In several surveys, tobacco and alcohol consump-
tion have been found to be factors associated with a
lower prevalence of obesity and overweight, mainly
because of a decrease in intake and an increase in energy
expenditure.

According to the National Center for Health Sta-
tistics, in 2000 the obesity rate for the U.S. population
ages 65-74 years was 36.05%." In 1997, in Canada the
prevalence of overweight and obesity in people ages 65
and older were 43.3 and 20.9%, respectively."”

In developing countries where overnutrition and
undernutrition co-exist, the figures are also important.
In Mexico, the 2000 National Health Survey showed
that the prevalence of obesity and overweight increased
from 21.5% in 1993 to 23.7% in 2000. In people ages 60-79
years, 39% were overweight and 26% were obese. **

Several studies in both developed and developing
countries show that in all age groups, overweight is
more prevalent in men and obesity is more prevalent
in women. An increase in overweight and obesity ac-
cording to age can be observed, however between 60
and 65 years of age, the body mass index (BMI) began
to decrease.'"

Information about distribution of obesity between
social classes in older populations is poor and results
obtained in young and adult populations are contra-
dictory. Several studies have confirmed an inverse
association between obesity and socioeconomic level
in adult women in developed countries; however,
this association has not been observed in men and
children. Studies in developing countries have found
greater occurrences of obesity in higher socioeconomic
classes."
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Few studies have evaluated overweight and obesity
prevalence and its determinants, or their relation with
morbidity and mortality in the elderly Latin American
population. The aim of this study was to investigate the
prevalence of obesity and its independent associations
with socioeconomic factors and comorbidities such as
hypertension, myocardial infarction and diabetes in a
large population-based study.

Material and Methods

The 2001 Mexican Health and Aging Study (MHAS)
database was analyzed.” The MHAS is a cross-sec-
tional, population-based study conducted in rural and
urban communities in Mexico in 2001. Data from 7 170
persons older than 60 years of age were included. From
this, 4 905 had self-reported weight and height which
were verified by Avila-Funes (2004), who concluded
that it is a valid method that can be used to accurately
estimate height and weight in elderly Mexican people.™
Informed consent was obtained for all subjects according
to the “Declaration of Helsinki on Ethical Principles for
Medical Research Involving Human Subjects”.

Based on self-reported weight and height, body
mass index (BMI) was calculated by dividing total body
weight (kilograms) by the squared standing height
(square meter). Using this index, patients were grouped,
according to the World Health Organization classifica-
tion,"” into low body weight (BMI<19.9), normal body
weight (BMI 20 to 24.9), overweight (BMI 25 t029.9) and
obesity (BMI=30). From this analysis we excluded 300
(6.1%) patients with low body weight (BMI<19.9).

The socio-demographic variables studied were:
gender, age (5-year groupings), educational level (equal
or less than primary vs. greater than primary), marital
status (unmarried/separated /unmarried widower/
widow, married / cohabitation) and self-rated economic
status (fair/ poor vs. good / very good / excellent). Health
variables included: functional limitation (problem with
atleast one activity of daily living [ADL]), long-distance
walk limitation, self-rated health status (fair/poor vs.
good/very good/excellent), and self-reported morbi-
dity (depression, hypertension, diabetes, respiratory
disease, myocardial infarction, stroke, arthritis and
bowel disease). Current smoking status and alcohol
use (abstainer [none], infrequent [<1 drink per week]),
moderate (1-20 drinks per week), and heavy (more than
20 drinks per week) were also included.

Statistical Analysis

Results are presented as percentages. For the proportion
comparison among variables, Pearson x? was used.
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Using stepwise logistic regression analyses, predictors
of overweight and obesity relative to normal weight
were examined. Analyses were stratified by gender.
A p value< 0.05 was considered significant. The SPSS
Inc. (Version 10.0) statistical program was used for the
statistical analysis.

Results

Out of 4 605 persons studied, 2 392 (51.9%) were men and
2213 (48.1%) were women. Normal weight was present
in 35.8%, overweight in 43.3%, and obesity in 20.9% of the
total population studied. Figure 1 shows the distribution
of normal weight, overweight and obesity among men
and women stratified by age and gender. Women were
more likely to be obese compared to men (24.8 vs. 17.3%).
In both men and women, prevalence of overweight and
obesity were low in the oldest age groups.

All socioeconomic and health variables included in
this study have significant differences when compared
by gender, with the exception of age, education level,
respiratory disease, stroke and current smokers.

Table I shows demographic and socioeconomic
characteristics stratified by gender in subjects with
normal weight, overweight and obesity. There is a
statistically significant lower occurrence of single men
classified as overweight and obese compared with nor-
mal weight. People with a low educational level have a

Table |

60
Men

49
47

46
=

40

0 60-69
o 70-79

20 @280

20

Normal Overweight Obesity

60
Women

48

40
P —

0 60-69

% 30 -| o 70-79

@280

20 1

Normal Overweight Obesity

FiGURE |. PREVALENCE OF NORMAL WEIGHT, OVERWEIGHT
AND OBESITY BY AGE AND GENDER

SOCIODEMOGRAPHIC CHARACTERISTICS IN THE OVERWEIGHT AND OBESE POPULATIONS COMPARED WITH THE NORMAL
POPULATION. MExicaN HeALTH AND AGING STupy 2001

Variables Men Women
Normal Overweight Obese Normal Overweight Obese
N =875 N=1102 N=4]5 N=1772 N =893 N =548
Age
60 - 64 29.5 32.9* 39.38 29.0 39.08 40.15
65 - 69 25.1 28.2 31.8 25.9 28.3 24.6
70-74 20.1 18.6 16.4 19.6 15.9 17.7
75-79 143 124 8.7 12.6 9.5 9.5
>80 11.0 78 39 13.0 73 8.0
Marital Status
Unmarried 25.1 20.9¢ 18.3¢ 57.0 53.1 52.0
Educational level
< primary 66.2 59.3* 65.6 35.6 41.8* 35.3
Self-rated economic status
Fair/poor 82.0 763 81.2 787 752 81.2

* Data expressed as percentages
*p<0l

§ p<.00l

#p<.05
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lower prevalence of overweight. In subjects classified as
overweight, there were fewer men who self-rated their
socioeconomic status as poor.

Table II shows health characteristics stratified by
gender in subjects with normal weight, overweight and
obesity. In women, a self-rated health status of poor
and arthritis were associated with obesity. Hyperten-
sion, diabetes mellitus, comorbidity, and long-distance
walk limitation were more frequent in subjects clas-
sified as obese compared with normal. In men, there
was a higher occurrence of myocardial infarction and
a lower occurrence of bowel disease associated with
overweight. Current smokers had a statistically sig-
nificant lower prevalence of obesity and overweight
in both genders. Alcohol consumption was associated
with risk of overweight.

Results from logistic regression analysis, with ad-
justed odds ratio for the relationship between studied
variables and overweight or obesity, are presented in
Table III. Overall, women were more likely than men to be
obese (OR 1.47). Lower educational level was significantly
associated with lower risk of overweight (among men and
women, OR 0.80 and 0.67, respectively). Among men,

poor economic self-perception and bowel disease were
inversely associated with overweight and obesity, respec-
tively. In the total population, obesity was associated with
a higher risk of myocardial infarction (OR 1.61), but in
the analysis stratified by gender there was no significant
association. In both men and women, obesity was more
common between subjects with hypertension (OR 1.38
and 1.71, respectively) and long-distance walk limitation
(physically inactive) (OR 2.08 and 2.21, respectively). Age
and tobacco use were inversely associated with obesity in
men (OR 0.50 and 0.61, respectively) and with overweight
in women (OR 0.76 and 0.66, respectively). The other
variables were not significantly associated with the risk
of overweight or obesity.

Conclusion

The prevalence of obesity and overweight according to
age and gender found in the present study was similar
to that which was found in the Mexican National Health
Survey, in which the occurrence of obesity starts to de-
cline from the 60 to 69 years age group to the age group
80 years and older, probably caused by population sur-

Table Il
HEALTH CHARACTERISTICS IN THE OVERWEIGHT AND OBESE POPULATIONS COMPARED WITH THE NORMAL POPULATION.
MEexicaN HeaLTH AND AGING STupy 2001

Variables Men Women
Normal Overweight Obese Normal Overweight Obese
N =875 N=1102 N=4]5 N=1772 N =893 N =548
Self-rated health status
Poor 60.2 59.1 65.4 66.9 68.2 74.7
Hypertension 306 374 44.15 43.8 49.9% 63.18
Diabetes Mellitus type 2 15.2 17.3 17.2 18.9 20.3 22.8
Myocardial infarction 5.1 6.1 9.6* 4.1 2.6 4.6
Stroke 38 39 37 4.5 2.0* 33
Arthritis 17.7 19.8 21.0 21.8 309 34.9*
Bowel disease 19.0 15.8 11.7¢ 23.1 20.7 22.0
Comorbidity 24.0 28.7¢ 29.6* 37.0 37.6 49.18
Long-distance walk limitation 211 24.6 3248 30.0 30.6 4748
Alcohol use
Abstainer 59.0 54.9 57.6 87.0 83.9 84.5
Infrequent 20.3 23.0 20.0 10.0 12.1 12.0
Moderate 17.4 18.4 17.6 3.0 4.0 3.5
Heavy 33 37 4.6 - - -
Current smoker 387 3.4 24.18 385 27.0% 27.5¢

* Data expressed as percentages
*p<0l

§ p<.001

#p<.05
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Table Il
LOGISTIC REGRESSION ANALYSES OF OVERWEIGHT AND OBESITY WITH ASSOCIATED VARIABLES. MEXICAN HEALTH AND AGING
Stupy 2001
Variables Total Men (N=2392) Women (2213)
OR (95%Cl) OR (95%Cl) OR (95%Cl)
Overweight Obesity Overweight Obesity Overweight Obesity

Gender

Women 1.47(1.15-1.88)"

Age (years) 0.66 (0.55-0.81)* 0.50 (0.39-0.64)* 0.76 (0.58-0.99)8
Educational level

< primary 0.81 (0.67-0.97)8 0.80 (0.64-0.99)8 0.67 (0.48-0.95)8

Self-rated economic status

Fairfpoor 0.70 (0.5-0.87)" 069 (0.53-091)°
Hypertension 1.45 (1.5-1.84)" 1.38 (1.04-1.83)8 171 (1.14-2.58)8
Myocardial infarction 1.61 (1.05-2.47)8

Bowel disease

047 (031-0.72)*

Long-distance walk limitation 1.94 (1.52-2.47)*

2.08 (1.53-2.82)° 221 (1.47-332)

Currently smokes 0.72 (0.56-0.94)8
*p<.0l

¥ p<.001

§ p<.05

061 (044-084)" 066 (0.46-0.97)F

veillance. In men 60 to 69 years old, obesity was found in
24.4% of the men, in the 70 to 79 years age group it was
16.5%, and in the age group 80 years and older, 10.7%. In
comparison, in women ages 60 to 69 obesity was 36.5%,
in the 70 to 79 years age group it was 27.9%, and in the
age group 80 years and older, 17.3%. *

In this study, it was found that a lower educa-
tional level was associated with a lower prevalence of
overweight in women and men, and a poor self-rated
socioeconomic status in men. This is in concordance
with Stunkard,'® who stated that in developing countries,
people from lower educational levels and with a lower
socioeconomic status may have difficulties getting access
to sufficient food in order to become fat. On the other
hand, in developed countries, people with a lower socio-
economic status have a higher prevalence of overweight
and obesity because they have access to food but less
knowledge about nutrition and poor physical activity.

It is important to take into account the great differ-
ences that exist in the health and nutrition of the Mexican
population. People who live in cities generally present
similar characteristics to those in developed countries
(a greater prevalence of obesity and a tendency to be
sedentary), and those living in rural areas tend to be
thinner, their alimentation is mainly based on grains and
vegetables and they have greater physical activity.

On the other hand, in the present study, the eco-
nomic situation was defined based on self-perception

$486

and not on investigating the actual situation based
on a set of socioeconomic variables. Therefore, the
comprehensive investigation of the relation between
socioeconomic conditions and obesity is considered to
be important.

Hypertension and long-distance walk limitation
were independently associated with obesity in men and
women. These results are consistent with several studies
that show that high BMI (past or current) is associated
with a greater risk of self-reported functional limitation
(especially mobility) among older persons. Subjects with
a BMI ranking between 23 and 27 had about three times
less chance of being ADL dependent in five years.”
Risk of loss of mobility is significantly associated with
high BMI (>80th percentile) compared with moderate
(21st-80th percentiles) BML*' Several studies have also
shown that BMI and fat mass are positively related to
disability, limitation in activities of daily living, walking
upstairs, walking on flat surfaces, pulmonary disease,
diabetes, and arthritis.”?

In men, we found that smoking was inversely re-
lated to obesity, which is in accordance with Garrison
et al. 1983 who state that smoking is clearly related to
body size: lean individuals are more likely to be smokers
than are those of normal or excess weight” Cigarette
smoking appears to reduce body fat in a number of
ways, including a reduction in caloric intake and an in-
creased level of energy expenditure. Smoking cessation

salud piiblica de méxico [ vol.49, suplemento 4 de 2007
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is also related to body size. Studies of mortality generally
found that current smokers are leaner and have higher
mortality than nonsmokers or past smokers.

Diabetes and arthritis-two diseases most commonly
associated with excess weight-were not significantly
associated with overweight or obesity. These results
could be explained because subjects who are prone to
the complications of overweight and obesity may have
already died, leaving those who are more resistant to
its effects.”

In this study, we found an effect of obesity on
myocardial infarction in the total population, but this
effect disappears in the gender-stratified analysis. The
evidence of the effect of overweight and obesity in the
incidence of cardiovascular disease is contradictory in
some cases or not consistent in the literature.”

Data from weight and height were obtained from
self-reports and could be underestimated or overesti-
mated, especially in people 75 years and older; in the
literature, however, we found that several studies have
consistent findings of high correlations of self-reported
height and weight with measured height and weight.*

Another aspect to consider about self-reporting is
that people with a low educational level and or with
cognitive decline would be underestimated.

In addition, measuring height and weight in older
adults, taking into account their physical (scoliosis,
lordosis, arthritis, amputations) and functional condi-
tions (balance problems, walking limitations, dementias,
prostrated condition), represents a problem.

In conclusion, some evidence was found of an as-
sociation between overweight and obesity and some
common health and sociodemographic conditions in the
elderly; however, it is important to conduct longitudinal
studies in order to discover the effect of BMI and other
nutritional status indicators, such as body composition,
on this population health group. This information can
be useful for nutritionists and physicians who work
with elderly people, in terms of making decisions as to
whether or not to recommend losing weight.
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