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Abstract: Objectives: To explore disease risk through the measurement of BMI scores and waist circumferences
in older Mexican adults with favorable health statuses and to determine how this risk is associated with
sociodemographic characteristics. Methods: Using data from the National Health and Nutrition Survey of 2006,
we created a cross-sectional design and selected 878 participants (60 years or older) who had favorable health
statuses. The demographic data, health status, body mass index (BMI), waist circumference (WC), and an
estimation of disease risk (arterial hypertension, diabetes type 2, and metabolic syndrome) were obtained through
the survey. Results: The prevalence of overweight, obesity, and abdominal obesity were 42.1%, 29.7%, and
80.9%, respectively. Disease risks, which were classified as least, increased, high, or very high, were 14.7%,
17.5%, 38.7%, and 29.1%, respectively. We observed that younger age has a higher risk for disease and that this
decreases as age increases until it becomes minimal. After controlling for some risk factors such as tobacco,
alcohol, and physical activity, we observed that being female, younger, and married are all factors significantly
associated with a high and very high risk for disease. On the other hand, being indigenous, having a low
education level, living in a rural setting are all protective factors with a minimum disease risk. Conclusions: The
prevalence rates of overweight, obesity, and abdominal obesity are high among older Mexican adults. We
observed that as age increases, disease risk decreases, which also occurs with some lifestyle factors such as living

in a rural setting, being indigenous, having a low education level, and being married.
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Introduction

Almost all countries are experiencing a population-wide
aging process leading to an increase in the number and
proportion of older adult individuals, and Mexico is no
exception. According to data from the National Population
Council (CONAPO), it is estimated that by the year 2050, our
country will have 25.9 million individuals 65 years of age and
older (1). This growth goes hand-in-hand with the population’s
health profile, which shows both high mortality rates for
infectious diseases and an increase in chronic-degenerative
diseases. According to data from the National Health Survey
2000 (ENSA 2000), hypertension, obesity, diabetes mellitus
type 2, and hypercholesterolemia are among some of the most
frequent diseases in individuals 60 years of age and older (2).

Obesity and being overweight may be considered some of
the main public health problems in Mexico given their high
occurrence in all age groups and the risk they represent.
According to data from the National Health and Aging Survey
2001 (NHAS), 43.3% of individuals older than 60 years of age
are overweight and 20.9% are obese (3). These data in general
are consistent with findings from the National Health and
Nutrition Survey 2006 (NHNS), which revealed that 40.2% of
the population was overweight and 28.2% obese (4), observed
only an increase in obesity of about 8% after five years. The
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National Health and Service Utilization Survey (NHSUS)
found that 62.3% of older adults in good health conditions were
overweight (5).

These national data are similar to results in several studies
on the prevalence of obesity in Latin America and
unfortunately Mexico is one of the top spots (6-8).

Body mass index (BMI) and waist circumference (WC) are
two simple and easy-to-use measurements that can be used to
detect being overweight and obesity and to evaluate disease risk
in an individual. It has been shown that high values of these
indicators are closely related to a risk for developing diabetes
type 2, hypertension, and dyslipidemia, which in together
characterize the metabolic syndrome (9).

In middle men and women with normal BMI scores and
increased WC measurements have twice the risk of presenting
with a disease than individuals with normal values for each
measurement. In women, when a BMI score of 30 to 34.9
kg/m? is accompanied by an increase in WC, the risk for having
metabolic syndrome is up to 27 times higher compared to
women with normal values. Among men with these same
values, the risk is minimal for presenting a disease and there is
no risk for hypertension (10).

Based on these findings, this study has the objective of
evaluating the disease risk for older Mexican adults in good
health using BMI and WC measurements simultaneously, as
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well as evaluating the association between the disease risk level
and sociodemographic characteristics in this group of older
adults.

Materials and methods

We conducted a secondary analysis using data from the
NHNS 2006 (11). The NHNS 2006 has information related to
the health status and nutrition of the Mexican population as
well as of the evolution of quality, response of health services,
politics and programs that affect the population’s health and the
health expenses of Mexican homes.

The sample used in the NHNS 2006 consisted of a group of
45,000 people selected by probabilistic, multi-stage, stratified,
and cluster sampling that was representative of the population
at the national, regional, and state levels (12). Informed consent
was obtained before data collection. A survey was given to
each participant that included information regarding health
status, sociodemographic characteristics, individual perception
of health status, and opinion on health care provider response to
service demand, as well as measurements such as weight,
height, WC, blood pressure, and a venous blood sample. These
procedures were performed by a team with two components
(health and nutrition) and were applied to children, adolescents,
and adults through home visits. These procedures were
approved by the Ethical Committee of the National Institute of
Public Health in Mexico.

The sample consisted of individuals 60 years of age and
older who were in good health. This health condition was
defined by the following characteristics: no report of negative
self-health perception, no limitations in the performance of
activities of daily living (basic or instrumental), no symptoms
of depression, no excessively low weight (BMI < 18.5 kg/m?),
no use of ambulance services in the previous two weeks, and no
hospital admissions in the 12 months prior to the survey. In
addition, not having a diagnosis of cancer, diabetes mellitus,
dyslipidemia, gout, or hypertension or a history of myocardial
infarct, cerebrovascular events, chronic obstructive pulmonary
disease, mental health disorders, hepatic cirrhosis, gallstones,
gastric or duodenal ulcers, chronic renal insufficiency, kidney
stones, prostate hyperplasia, hip or femur fractures, other
fractures, or any other disease with a duration longer than three
months were required for individuals to be considered in good
health.

The anthropometric measurements used are described below.

Body mass index (BMI): this measure is based on weight
and height; it is calculated by dividing weight (kg) by height
squared (m2) (13).

Nutrition status based on BMI: the following weight
classifications were used based on BMI values: low, defined as
<18.5 kg/m2; normal, defined as 18.5-24.9 kg/m2; overweight,
defined as 25-29.9 kg/m2, and obese, defined as = 30 kg/m? (14,
15).

Abdominal obesity: we considered a WC >80 cm in women
or >90 cm in men to be indicative of abdominal obesity, as per
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the criteria of the International Diabetes Federation (16).

Disease risk: The level of disease risk (hypertension,
diabetes type 2, and metabolic syndrome) for each individual
was classified according to BMI and WC (14, 17).

The relative disease risk is then graded on the basis of the
combined BMI and WC. The disease risk increases in a graded
fashion when moving from the normal-weight through obese
BMI categories and is assumed that within the normal-weight,
overweight and obese BMI categories, patients with high WC
values have a greater health risk than patients with normal WC
values. This classification system was developed on the basis of
the knowledge that an increase in BMI is associated with an
increase in disease risk, that abdominal or android obesity is a
greater risk factor than lower-body or gynoid obesity, and that
the WC is an index of abdominal fat content (18).

The Canadian directives for body weight in adults were
applied in clinical practice for the detection of being
overweight and obesity as well as for the evaluation of disease
risk (14) and adapted for the older Mexican adult population.
Disease risk levels were classified as least, increased, high and
very high (Figure 1).

Figure 1
The level of disease risk for each individual was classified
according to BMI and WC

Nutrition status based on BEMI

Normal Overweight Obese

Abdominal obesity

2 30 Kg/m®

18.5-24.9 Kgm®  25-29.9 Kg/m®

Men < 90 cm

Least risk Increased risk

Women < 80 cm
Men 2 90 cm

Women 2 80 cm

Statistical Analysis

Data were analyzed with the Statistical Package for the
Social Sciences (SPSS) for Windows, version 15.0 (19).

Characteristics of older adults in favorable health conditions
were described in terms of their frequencies and proportions.
The analysis of variance (ANOVA) test was used to establish
differences between the anthropometric measurements by male
and female age groups and by total sample. When statistical
differences were found, we used the Bonferroni post hoc test to
establish which groups the difference occurred between. The
Student’s t-test was used to evaluate the difference between
women and men by age group as well as in the total sample.
Finally, we conducted a multinomial logistic regression
analysis to determine the strength of the association between
disease risk level and sociodemographic characteristics of older
adults in good health. These characteristics were gender, age,
being indigenous, education level, place of residency, marital
status, having a housemate, medical insurance, and
employment. We used least disease risk as the comparison
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category, and we adjusted for tobacco use, alcohol use, and
physical activity (20, 21).

We used a confidence interval of 95%. Results and statistical
estimations were adjusted by weighting of the survey design.
The weight factor was calculated based on the mechanisms of
complex sampling used to obtain the corresponding
quantifications.

Results

The ENSANUT 2006 included 5,480 individuals 60 years of
age and older; according to the expansion factors of the sample,
this can be taken to represent all 9,501,807 older adults in
Mexico. From these 5,480 individuals, only 16% (n=878) of
older adults were selected for the present study due to their
favorable health status, in accordance with the selection
criteria. These represented 1,093,914 individuals in all of
Mexico, with an average age of 68.5 + 7.0 years. Fifty-three
point six percent of the population (n= 586,328) were women
with an average age of 68.9 = 7.0 years and 46.4% (n=
507,586) were men with an age of 68.0 £ 7.0 years. The age
group with the greatest number of individuals was of 60-64
years (37.3% of the total selected individuals), followed by 65-
69 years (23.3%). Twenty-four point two percent of the
population reported being indigenous. With respect to
education level, 31.5% of older adults did not complete any
years of study, 53.3% had at least one to six years of basic
education, and only 15.2% had >7 education years. Seventy-
three point six percent resided in an urban setting. Regarding
marital status, 64.9% stated that they were married. Fifty-nine
point four percent reported living alone, 48.9% reported having
medical insurance, and only 27.4% reported having a paying
job. The characteristics for the population of individuals in
good health who were 60 years of age and older by gender are
shown in Table 1, according to the expansion factors of the
sample (age groups are presented in quintiles).

The anthropometric means by age and gender are shown in
Table 2. We observed differences between the means of the
anthropometric values per age group in weight, height, and WC
and BMI in women, men, and the total sample (p<0.001). With
respect to the weight of men, with the exception of the age
groups of 70-74 and 75-79 years, we did not observe a
statistically significant difference (p>0.05). Differences were
found in height for men by age between the age groups of 80-
84 and 85 years or more (p<0.05) as well as in WC between the
age groups of 60-64 and 65-69 years in women and 60-64 and
75-79 in men (p<0.05).

The difference between women and men per age group, as
well in the total sample, was statistically significant in all
anthropometric measurements (p<0.05).

According to the nutritional status categories by BMI, 28.2%
of individuals were classified as normal, 42.1% as overweight,
and 29.7% as obese. We classified 80.9% of individuals as
having abdominal obesity. Table 3 shows the BMI categories
and abdominal obesity in women and men by age group as well

as for the total sample.

Table 1
Characteristics of the population 60 years of age and older in
good health. ENSANUT 2006 survey, Mexico

Women Men Total
n = 586,328 n=507,586 n=1,093,914

Age (Mean +SD) 68.9+7.0 68.0£7.0 68.5+7.0
60-64 36.1% 38.7% 37.3%
65-69 23.2% 23.4% 23.3%
70-74 16.7% 21.0% 18.7%
75-79 11.8% 9.2% 10.6%
80 -84 9.6% 5.3% 7.6%
85 and older 2.5% 2.4% 2.4%
Indigenous background
Yes 20.3% 28.7% 24.2%
Education
0 education, years 31.9% 31.2% 31.5%
1-6 education, years 53.9% 52.6% 53.3%
>7 education, years 14.3% 16.3% 15.2%
Place of residency
Rural 21.6% 31.9% 26.4%
Urban 78.4% 68.1% 73.6%
Marital status
Married 52.5% 79.2% 64.9%
Single 47.5% 20.8% 35.1%
Living alone
Yes 33.0% 89.9% 59.4%
Medical insurance
Yes 51.4% 46.0% 48.9%
Salaried job
Yes 7.7% 50.2% 27.4%

The distribution of the risk levels for health problems was
the following: in women, 5.8% had a least risk, 17.7% had an
increased risk, 38.9% had a high risk, and 37.6% had a very
high risk. In men, 24.9% had a least risk, 17.1% had an
increased risk, 38.5% had a high risk, and 19.4% had a very
high risk. For the total sample, 14.7% had a least risk, 17.5%
had an increased risk, 38.7% had a high risk, and 29.1% had a
very high risk (Table 4).

The strength of association between disease risk level and
sociodemographic characteristics of older adults in good health
obtained by multinomial logistic regression analysis is shown
in Table 5, where least risk was considered to be the
comparison category and adjustments were made for tobacco
and alcohol use and physical activity. All of the associations
were statistically significant (p<0.05). In this analysis, we
found that factors such as being indigenous, having a low
education level, living in a rural setting, and having a low
socioeconomic status were protective against increased health
risks. In other words, these factors minimize the disease risk
level. Being female and having an age between 60-79 years,
being married, and having a salaried job were all factors
associated with a high or very high risk.
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Table 2
Means for weight, height, abdominal circumference, and body

mass index in the population 60 years of age and older in good
health status. ENSANUT 2006 Survey, Mexico

Women Men Total

Mean (SD) Mean (SD) Mean (SD)
Weight (Kg)d 62.8 (13.2) 70.4 (13.3) 66.4 (13.8)
Age
60-64abc 68.3 (14.2) 73.3 (14.7) 70.7 (14.6)
65-69abc 64.9 (10.9) 71.2(12.8) 67.8 (12.3)
70-74ac 59.3 (10.0) 68.0 (9.7) 63.8 (10.7)
75-79a¢ 58.5(8.9) 68.1 (13.6) 62.4 (12.0)
80 -84abc 52.4(12.3) 64.0 (10.4) 56.1(12.9)
85 and olderabe 49.3 (8.0) 60.4 (12.6) 543 (11.7)
Height (cm)d 148.0 (6.7) 161.6 (7.1) 154.3 (9.7)
Age
60-64abc 150.4 (6.2) 162.3 (7.8) 156.1 (9.2)
65-69abc 148.4 (5.2) 162.4 (5.9) 154.9 (8.9)
70-74abc 146.6 (7.3) 161.0 (6.3) 154.1 (9.9)
75-79abc 146.0 (7.4) 159.7 (7.0) 151.5(9.9)
80 -84ac 144.2 (6.4) 160.2 (6.2) 149.4 (9.8)
85 and olderac 142.8 (4.8) 160.2 (11.6)  150.7 (12.2)
Waist Circumference (cm)d 97.0 (11.8) 95.6 (11.4) 96.4 (11.5)
Age
60-64c4d 98.7 (11.8) 97.0 (12.3) 97.9 (12.1)
65-69bcd 98.7 (10.9) 95.5 (10.5) 97.2 (10.8)
70-74ab.cd 96.7 (13.2) 94.0 (8.8) 95.3(11.2)
75-79acd 94.8 (9.3) 97.0 (12.3) 95.7 (10.6)
80 -84abcd 91.3 (12.0) 93.1(9.5) 91.9(11.3)
85 and olderab.ed 91.0 (10.4) 88.9(8.3) 90.1 (9.5)
Body Mass Indexd 28.5 (5.0) 26.8 (4.3) 27.7 (4.8)
Age
60-64ab.cd 30.0 (5.3) 27.7 (4.6) 28.9(5.1)
65-69ab.cd 29.4 (4.4) 26.9 (4.6) 28.2 (4.6)
70-74ab.cd 27.6 (4.7) 26.2 (3.0) 26.9 (4.0)
75-79ab.ed 27.4(3.9) 26.5 (4.1) 27.1 (4.0)
80 -84abed 24.9 (4.4) 24.9 (4.4) 249 (4.1)
85 and olderab.ed 24.1 (3.3) 23.3 (3.3) 23.7 (3.4)

a. Significant differences between age range in women (p<0.001); b.Significant differences
between age range in men (p<0.001); c. Significant differences between age range
(p<0.001); d. Significant differences between women and men (p<0.05)

Discussion

We found that 42.1% of the sampled population was
overweight and 29.7% was obese (as determined by BMI), and
abdominal obesity was found in 80.9% of individuals. These
results confirm that these groups of older adults in good health
have overweight and obesity prevalence similar to that of other
groups of older adults who do not present with good health
statuses in Mexico (2-5). These data support the use of BMI
and abdominal circumference to estimate the disease risk for
this population. The assessment of a patient s risk of health
problems should be based on his or her BMI and abdominal
circumference as well as other determinants of risk to establish
the person s overall risk profile. The patient s overall risk
profile will, in turn, determine whether lifestyle interventions,
weight loss intervention and drug therapy are warranted to
reduce his or her risk of health problems (5, 14). This should be
tested in other studies in elderly.

With the obtained results, we were also able to corroborate
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that body mass decreases as age advances, given that a
tendency exists to have a lower weight with older age. We
estimate that the loss of body weight with respect to age is of
approximately one kilogram per decade, a fact reflected in our
study (22).

In the same manner, as age advances, the skeletal system
presents modifications that are reflected in its structure. Height
decreased 1 to 2 cm per decade starting at 50 years of age,
mainly due to vertebral compression, changes in the size and
form of vertebral discs, loss of muscle tone, and postural
changes (23). Our results show that height tends to be less in
groups with older age.

The value most widely used to determine overall nutritional
status both in the clinical setting and at the epidemiological
level is the BMI. BMI is a parameter that is considered to be
correlated with morbidity, mortality, and longevity (24-26). In
other words, individuals who have a higher BMI have a higher
probability of dying and individuals with a lower BMI tend to
live longer. Our study shows that the more elderly tend to have
lower BMI values, while the less elderly present higher BMI
values. The same occurs in the case of WC (27, 28).

We also found that women have a higher disease risk in the
group of 60-64 years old and this risk gradually decreases as
age increases. In the group aged 80 and more, the level of risk
is the smallest. This trend is not very clear in men, since the
risk of health problems is only lower when they turn over 85.
The total sample shows the same trend as that for men, given
that at a younger age, the frequency of very high disease risk is
higher and decreases to a least disease risk. This could be
explained by the fact that people with better health statuses
have longer life expectancies and hence least disease risks. It is
also possible that these were individuals who did not present
with being overweight and having abdominal obesity
throughout their lives.

In the final multinomial regression analysis, female gender
was found to be associated in all three disease risk levels. These
results agree with previous studies of older adults in the general
population, such as that by Ruiz-Arregui et al. (3), who found
that the adjusted female gender had a risk of 1.47 (1.15-1.88)
compared to men.

As we discussed above, disease risk stayed significant
throughout the different age groups and surprisingly the risk
decreases drastically in those 80 years of age and older. This
risk reduction is an obvious reflection of the decline of both
BMI and WC values. It has been observed that over the years,
the elderly tend to reduce the range of foods at the expense of
protein and fiber intake in particular following the loss of
natural teeth. This may also cause problems in forming the
bolus by the lack of teeth to grind food and to be mixed with
saliva, which does not allow for proper digestion. So it may be
the reason behind the decline of both BMI and WC values that
occur in the elderly over the years (29-31). Consequently the
reduced disease risk found in this paper could have a different
meaning in this group of age and longitudinal analysis will be
necessary.
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Table 3
Nutritional status according to body mass index (BMI) and abdominal circumference by age and gender. ENSANUT 2006 Survey,
México
BMI
Women Men Total
Normal Overweight  Obese Normal Overweight Obese Normal Overweight Obese
18.5-249 Kg/m? 25-299Kg/m? =30Kg/m? 185249 Kg/m?> 25-29.9 Kg/m? =30Kg/m? 18.5-249 Kg/m? 25-29.9 Kg/m? =30 Kg/m?
Age % % % % % % % % %
60-64 14.3 34.3 514 30.8 40.4 28.8 222 37.2 40.5
65-69 11.5 49.4 39.2 37.6 47.0 153 23.6 48.3 28.1
70-74 333 36.1 30.5 333 51.4 153 33.3 441 22.6
75-79 28.9 41.2 29.9 35.0 434 21.6 31.3 42.1 26.6
80 -84 45.1 43.7 11.1 41.0 50.4 8.6 43.8 45.9 10.3
85 and older  56.2 37.4 6.4 70.4 21.1 8.5 62.7 30.0 7.4
Total 22.6 39.9 37.6 34.8 44.6 20.6 28.2 42.1 29.7
Abdominal obesity
Women Men Total
Obese (= 80 cm) Obese = 90 cm
Age %o % %o
60-64 96.5 65.5 81.6
65-69 95.2 67.9 82.5
70-74 91.8 69.0 79.9
75-79 92.4 68.8 82.9
80 -84 80.3 68.2 76.4
85 and older 89.5 42.1 68.0
Total 93.2 66.7 80.9
Table 4 study in three Mexican communities (urban, marginal urban,

Risk for health problems by age and gender in the population
60 years of age and older. ENSANUT 2006, SURVEY, México

Age groups (years)
60-64 65-69 70-74 75-79 80-84 85and Total
older
% % % % % % %

Women
Least risk 2.8 4.8 7.2 2.6 19.7 10.5 5.8
Increased risk  12.1 6.7 27.1 31.3 25.4 45.7 17.7
High risk 33.6 49.4 35.2 36.2 43.7 37.4 38.9
Very highrisk 51.4 39.2 30.5 29.9 11.1 6.4 37.6
Men
Least risk 21.6 27.5 24.4 24.9 31.0 43.1 24.9
Increased risk  19.3 14.8 15.3 15.2 10.8 42.1 17.1
High risk 32.9 424 45.1 39.4 49.6 6.3 38.5
Very high risk  26.1 15.3 15.1 20.5 8.6 8.5 19.4
Total
Least risk 11.9 154 16.2 11.6 23.4 253 14.7
Increased risk  15.6 10.5 21.0 24.8 20.7 44.0 17.5
High risk 333 46.1 40.4 37.5 45.6 233 38.7
Very high risk  39.3 28.1 22.5 26.1 10.3 7.4 29.1

On the other hand, factors such as indigenous background,
low education level, and living in a rural area have an effect on
the minimal disease risk because individuals with these factors
tend not to present with being overweight, obesity, or
abdominal obesity. Ruiz-Arregui et al. previously reported that
having a low education level and socioeconomic status are
protective factors against developing obesity in the elderly
Mexican population. It was also reported in a cross-sectional

and rural) that fiber consumption is higher in the rural
population because individuals who live in rural areas tend to
have a greater number of teeth than do those in other
communities (28). It should be mentioned that opposite results
to those previously described have been reported in different
populations not similar to ours. These studies have described
that marginalization, poverty, and rural environment, among
other things, are associated with the consumption of high-
caloric foods and thus with an increase in being overweight or
obese (32-34). We must continue analyzing the role of these
factors in being overweight and obese in other studies because
the characteristics of each population play an important role
(35).

Other studies have reported that men who live alone have a
low risk of obesity and therefore an increasing risk of
malnutrition due to low food intake (36).

Studies have shown that the prevalence of obesity have had a
great variability in Latin American populations, ranging from
9.9% to 35.7% (6). Women and individuals living in urban
areas have been identified as the groups predominantly affected
(37). In addition, obesity has been independently associated to
low socioeconomic status and poorer educational level (38, 39),
and contributes to the accentuation of health inequalities in the
region (40). There is also evidence of a secular trend towards
the increase in levels of obesity among the most economically
developed Latin American countries during the past three
decades (37, 41); however, similar data are not available for
more disadvantaged populations. Indeed, most of the
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information on obesity has been obtained from nutritional
surveys conducted during the first half of the nineties in adult
women, mostly in urban settings, and little is known about
adult men or the growing elderly population as well as rural
obesity profiles (42). Unfortunately, there are no studies
reported in the literature on the elderly in Latin America in
health conditions similar to our study to be able to compare our
results.

Table 5
Multinomial regression analysis of the health risk levels of the
population 60 years of age and older. ENSANUT Survey 2006,
Meéxico

Increased risk*
OR (95% CI)

High risk*
OR (95% CI)

Very high risk*
OR (95% CI)

Gender

Women 5.12(5.02-5.22) 5.39 (5.30-5.49) 17.18 (16.83-17.54)
Men 1 1 1

Age

60-64 0.95 (0.91-0.98) 3.24 (3.12-3.37) 11.74 (11.11-12.41)
65-69 0.59 (0.57-0.61) 3.86 (3.71-4.02) 7.33 (6.93-7.75)
70-74 1.22 (1.17-1.26) 3.84 (3.69-4.00) 7.00 (6.62-7.40)
75-719 2.09 (2.00-2.17) 5.02 (4.81-5.24) 9.36 (8.83-9.92)
80 -84 0.51 (0.49-0.53) 2.19 (2.10-2.28) 1.15 (1.09-1.22)
85 and more 1 1 1
Indigenous background

Yes 0.97 (0.95-0.98) 0.63 (0.62-0.64) 0.37 (0.36-0.38)
No 1 1 1
Education

0.24 (0.23-0.25)
0.18 (0.17-0.19)

0 education, years
1-6 education, years

0.22(0.21-0.23)
0.18 (0.18-0.19)

0.11(0.11-0.12)
0.15 (0.14-0.15)

27 education, years 1 1 1
Residence

Rural 0.36 (0.35-0.37) 0.38 (0.38-0.39) 0.42(0.41-0.43)
Urban 1 1 1
Marital status

Married 1.36 (1.33-1.38) 2.27(2.23-2.30) 2.38(2.34-2.42)
Single 1 1 1

Living alone

Yes 0.57 (0.56-0.58) 0.79 (0.77-0.80) 1.28 (1.25-1.30)
No 1 1 1
Medical Insurance

Yes 1.20 (1.18-1.22) 1.10 (1.08-1.11) 1.45 (1.43-1.48)
No 1 1 1
Salaried job

Yes 1.70 (1.67-1.73) 1.09 (1.07-1.11) 1.22 (1.20-1.24)

No 1 1 1

* Least risk comparison category. Adjusted for tobacco and alcohol use and physical
activity.

This study is representative of adults older than 60 years of
age who are in good health because it was a national survey.
However, to confirm these results, the findings of longitudinal
studies are needed to verify this association because one of the
limitations of a cross-sectional study is that no causality may be
established; in other words, there is a lack of temporarily of the
exposure-effect association.

In conclusion, we may say that a prevalence of overweight,
obesity, and abdominal obesity are high among older Mexican
adults. After controlling for tobacco and alcohol use and
physical activity, we observed that being female, being of a
younger age, and being married all have a significant
association for carrying an elevated, high or very high disease
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risk compared to the threshold least risk status. Being
indigenous, having a low education level and residing in a rural
area are all factors associated with least and increased disease
risk levels.

References

1. Consejo Nacional de Poblacién (2008) El cambio demogrifico y la migracién
internacional en México. Web. http:///www.conapo.gob.mx/prensa/2008/02cepal.pdf.
Accessed 30 October 2009.

2. Olaiz G, Rojas R, Barquera S, Shamah T, Aguilar C, Cravioto P et al. (2003)
Encuesta Nacional de salud 2000. Tomo 2. La salud de los adultos. Instituto Nacional
de Salud Publica. México.

3. Ruiz-Arregui L, Castillo-Martinez L, Orea-Tejeda A, Mejia-Arango S, Miguel-
Jaimes A (2007) Prevalence of self-reported overweight-obesity and its association
with socioeconomic and health factors among older Mexican adults. Salud Publica
Mex 4:5482-S487.

4. Shamah-Levy T, Cuevas-Nasu L, Mundo-Rosas V, Morales-Rudn C, Cervantes-
Turrubiates L, Villalpando-Herndndez S (2008) Health and nutrition status of older
adults in Mexico: Results of a national probabilistic survey. Salud Publica Mex
50:383-389.

5. Sanchez-Garcia S, Garcia-Pefia C, Duque-Lépez MX, Judrez-Cedillo T, Cortés-
Nifiez AR, Reyes-Beaman S (2007) Anthropometric measures and nutritional status
in a healthy elderly population. BMC Public Health 7:2.

6.  Filozof C, Gonzalez C, Sereday M, Mazza C, Braguinsky J (2001) Obesity
prevalence and trends in Latin-American countries. Obes Rev. 2(2):99-106.

7. Rivera JA, Barquera S, Gonzdlez-Cossio T, Olaiz G, Sepulveda J (2004) Nutrition
transition in Mexico and in other Latin American countries. Nutr Rev. 62(7):S149-
57.

8. Barria RM, Amigo H (2006) Nutrition transition: a review of Latin American profile.
Arch Latinoam Nutr 56(1):3-11.

9. Nicklas BJ, Cesari M, Penninx BW, Kritchevsky SB, Ding J, Newman A, Kitzman
DW, Kanaya AM, Pahor M, Harris TB (2006) Abdominal obesity is an independent
risk factor for chronic heart failure in older people. ] Am Geriatr Soc 54:413-420.

10.  Goodman-Gruen D, Barret-Connor E (1996) Sex differences in measures of body fat
and body fat distribution in the elderly. Am J Epidemiol 143:898-906.

11. Instituto Nacional de Salud Piblica de México. Encuesta Nacional de Salud y
Nutricién - ENSANUT 2006. Web. http://www.insp.mx/ensanut/. Accessed 25
October 2009

12. Palma O, Shamah Levy T, Franco A, Olaiz G, Méndez-Ramirez I (2006)
Metodologia. En: Encuesta Nacional de Salud y Nutricién (ENSANUT-2006).
Mékxico: Instituto Nacional de Salud Publica. pp 19-33.

13.  Garrow JS, Webster J (1985) Quetelet’s index (W/H2) as a measure of fatness. Int J
Obes 9:147-153.

14.  Douketis JD, Paradis G, Keller H, Martineau C (2005) Canadian guidelines for body
weight classification in adults: application in clinical practice to screen for
overweight and obesity and to assess disease risk. CMAJ 172(8):995-8.

15.  Reyes-Morales H, Vladislavovna Doubova S, Garcia-Gonzélez JJ, Espinosa-Aguilar
A, Jiménez-Uribe R, Pefia-Valdovinos A, Mendoza-Nufiez A (2009) Guideline for
integrated geriatric assessment. Rev Med Inst Mex Seg Soc 47(3):291-306

16. International Diabetes Federation (2006) The IDF consensus worldwide definition of
the metabolic syndrome. Web. http://www.idf.org/webdata/docs/
MetS_def_update2006.pdf. Accessed 22 October 2009.

17. Castillo-Martinez L, Garcfa-Pefia C, Judrez-Cedillo T, Rosas-Carrasco O, Rabay-
Gianem C, Sdnchez-Garcia S (2010) Anthropometric measurements and nutritional
status in the healthy elderly population. In: Preedy VR (ed) Handbook of
Anthropometry: Physical Measures of Human Form in Health and Disease. New
York: Springer Publishing Company, Inc. (In press).

18. Janssen I, Katzmarzyk PT, Ross R (2002) Body Mass Index, Waist Circumference,
and Health Risk: Evidence in Support of Current National Institutes of Health
Guidelines. Arch Intern Med 162:2074-2079.

19.  Microsoft Corporation Statistical Package for the Social Sciences (SPSS)/Inc.
Chicago: 2006.

20. Booth ML (2007) Assessment of physical activity: An international perspective. Res
Q Exerc Sport 71(2):S114-S120.

21. Go6mez LM, Herndndez-Prado B, Morales MC, Shamah-Levy T (2009) Physical
activity and overweight/obesity in adult Mexican population. The Mexican National
Health and Nutrition Survey 2006. Salud Publica Mex S51 4:S621-S629.

22. Chumlea WC, Baumgartner RN (1989) Status of anthropometric and body
composition data in elderly subjects. Am J Clin Nutr 50:1158-1166.

23. Stevens J, Cai J, Pamuk ER, Williamson DF, THUN MIJ, Wood JL (1998) The effect
of age on association between body-mass index and mortality. N Engl J Med 338:1-7.

24. Losoncy K (1995) Does weight loss from middle age to old age explain the inverse
weight mortality relation in old age? Am J Epidemiol 141(4):312-321.

25. Thinggaard M, Jacobsen R, Jeune B, Martinussen T, Christensen K (2010) Is the



The Journal of Nutrition, Health & Aging©
Volume 16, Number 1, 2012

26.

27.

28.

29.

30.

32.

33.

OVERWEIGHT AND OBESITY AS MARKERS FOR THE EVALUATION OF DISEASE RISK IN OLDER ADULTS

Relationship Between BMI and Mortality Increasingly U-Shaped With Advancing
Age? A 10-Year Follow-up of Persons Aged 70-95 Years. J Gerontol A Biol Sci Med
Sci 65(5):526-31.

Freedman DM, Ron E, Ballard-Barbash R, Doody MM, Linet MS (2006) Body mass
index and all-cause mortality in a nationwide US cohort. Int J Obes 30(5):822-9.
Koster A, Leitzmann MF, Schatzkin A, Mouw T, Adams KF, van Eijk JT,
Hollenbeck AR, Harris TB (2008) Waist circumference and mortality. Am J
Epidemiol. 167(12):1465-75.

Borges-Yafiez SA, Maupomé G, Martinez-Gonzalez M, Cervantez-Turrubiante L,
Gutiérrez-Robledo LM (2004) Dietary fiber intake and dental health status in urban-
marginal, and rural communities in central Mexico. J Nutr Health Aging.8(5):333-9.
Shahar D, Shai I, Vardi H, Fraser D (2003) Dietary intake and eating patterns of
elderly people in Israel: who is at nutritional risk? Eur J Clin Nutr 57(1):18-25.
Marcenes W, Steele JG, Sheiham A, Walls AW (2003) The relationship between
dental status, food selection, nutrient intake, nutritional status, and body mass index
in older people. Cad Saude Publica 19:809-816.

Savoca MR, Arcury TA, Leng X, Chen H, Bell RA, Anderson AM, Kohrman T,
Frazier RJ, Gilbert GH, Quandt SA. (2010) Severe tooth loss in older adults as a key
indicator of compromised dietary quality. Public Health Nutr 13(4):466-74.

Pischon T, Boeing H, Hoffmann K, Bergmann M, Schulze MB, Overvad K, van der
Schouw YT, Spencer E, Moons KG, et al. (2008) General and abdominal adiposity
and risk of death in Europe. N Engl J Med 359(20):2105-20

Gruji_ V, Cvejin MM, Nikoli_ EA, Dragni_ N, Jovanovi_ VM, Kvrgi_ S, Travar S
(2009) Association between obesity and socioeconomic factors and lifestyle.
Vojnosanit Pregl 66(9):705-10.

34

35.

39.

40.

41.

42.

20

Hajian-Tilaki KO, Heidari B (2007) Prevalence of obesity, central obesity and the
associated factors in urban population aged 20-70 years, in the north of Iran: a
population-based study and regression approach. Obes Rev 8(1):3-10.

Yu Z, Lin X, Haas JD, Franco OH, Rennie KL, Li H, Xu H, Pang X, Liu H, Zhang Z,
Zou S, Jiao S (2009) Obesity related metabolic abnormalities: distribution and
geographic differences among middle-aged and older Chinese populations. Nutrition
and Health of Ageing Population in China Study Research Group. Prev Med
48(3):272-278.

Hsieh YM, Sung TS, Wan KS (2010) A survey of nutrition and health status of
solitary and non-solitary elders in taiwan. J Nutr Health Aging 14(1):11-14

Monteiro CA, D’A Benicio MH, Conde WL, Popkin BM (2000) Shifting obesity
trends in Brazil. Eur J Clin Nutr 54:342-346.

Martorell R, Khan LK, Hughes ML, Grummer-Strawn LM (1998) Obesity in Latin
American women andchildren. J Nutr 128:1464-1473.

Monteiro CA, Moura EC, Conde WL, Popkin BM (2004). Socioeconomic status and
obesity in adult populations of developing countries: a review. Bull World Health
Organ 82:940-946.

Monteiro CA, Conde WL, Lu B, Popkin BM. Obesity and inequities in health in the
developing world.(2004) IntJ Obes Relat Metab Disord 28:1181-1186.

Williams K, Stern MP, Gonzalez-Villalpando C. Secular trends in obesity in Mexico
City and in San Antonio.(2004) Nutr Rev 62:S158-S162.

Bautista LE, Casas JP, Herrera VM, et al; (2009) Latin-American Consortium of
Studies in Obesity (LASO). The Latin American Consortium of Studies in Obesity
(LASO). Obes Rev 10(3):364-70.





