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Is High Body Mass Index in
Elderly Harmless?
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Abstract

A series of studies has defended higher body mass index (BMI) of
the elderly as preventive, but the obesity may play an important role
in the development of other diseases, such as, fasting hyperglycemia
that may progress to diabetes and in contrast, decreased physical
activity plays an important role in the onset of chronic diseases in
the elderly. The aim of this study was to investigate the relationship
between obesity, measured by body mass index (BMI) and the
physical activity level, assessed by the IPAQ as risk factors for fasting
hyperglycemia in older people. Methods: 803 elderly volunteers who
participate in the project EPIDOSO Il from the Center for the Study
of Aging - Federal University of S&o Paulo was part of the research.
This is a prospective cohort study assessing the elderly in the SP. This
elderly population is evaluated by many health professionals through
medical, physical, nutritional and psychological evaluations. It is also
performed blood exams for the measurement of fasting glucose.
Laboratory results were related to body mass index and physical
activity level of each individual. The results showed that obesity and
decreased physical activity can lead to changes in fasting glucose.
This study makes us rethink the tolerance of a higher BMI in the elderly
population, proving the relationship of metabolic risk with increasing
BMI and low International Physical Activity Questionnaires (IPAQ).

Introduction

The world population is rapidly aging. This demographic
transition presents both opportunities and challenges for aging
researchers. The physiological process of ageing changes the body
composition and great loss of lean body mass can be verified. This
loss of lean body mass is responsible for the distribution of glucose-
mediated insulin and an increased visceral fat, both factors contribute
to glucose metabolism disorders, which favors the insulin resistance.
However, ageing itself is associated with the alteration of pancreatic
cells, which leads to fasting hyperglycemia [1,2].

According to the American Diabetes Association [3], fasting
hyperglycemia can be defined as an intermediate state between
normal glucose tolerance and type 2 diabetes, characterizing the
levels of fasting plasma glucose values in between 100 to 125 mg/dl
or 6.1 to 6.9 mmol/l.

Major concern is the development of fasting hyperglycemia in the
elderly because studies have shown that the change in fasting glucose
can develop into diabetes, a disease with a high risk of morbidity
and mortality from cardiovascular disease, including myocardial
infarction, left ventricular hypertrophy, heart failure and stroke [4,5].
All these factors can be anticipated when there is an increase in body
mass [6,7].

This study was motivated by the need for a deeper knowledge of
obesity and fasting hyperglycemia in people over 60 years, based on
the high prevalence of weight gain in the general population and the
degree of obesity, inaccurate definitions related to health problems
in the elderly, as well as the need for characterization of interrelated
factors to obesity in this age group.
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The transport of glucose into cells is impaired in obese people
[8], the insulin secretion is increased, while liver uptake decreased
with decreased peripheral insulin effectiveness [9]. It is believed that
the body fat alter the insulin signaling pathway, leading to decreased
uptake of circulating glucose [10]. According to the weight and
adiposity increase, increase the beta cells to compensate for insulin
output the resulting decline in sensitivity to this hormone. This little-
known adaptive response becomes increasingly ineffective in the
elderly, leading to an intensification of hyperglycemia [11].

Despite all the correlations between obesity, metabolic changes
and cardiovascular disease, in 1987, Manson et al. in their review
of 50 studies, drew the attention to the methodological issues in an
obesity - mortality relationship [12]. Their studies showed no positive
association or even an inverse association between weight and total
mortality. Based on this study, many researchers have adopted a
high BMI as a preventive index in the elderly population, taking into
account the loss of lean mass and sarcopenia in the elderly [13].

Study by Beleigoli noted that BMI in the overweight or obese class
I bands (according to World Health Organization), were associated
with aging [14]. But the secular trend in increasing obesity appears to
occur in parallel with the reduction in physical activity [15]. However,
it is very difficult to establish a cause and effect relationship between
body mass index and the degree of physical activity, but it is known
that the reduction in daily physical activity directly and indirectly
affects the daily energy expenditure of the individual. The three main
components of daily energy expenditure are: basal metabolic rate, the
thermic effect of food and physical activity [16]. Several authors have
demonstrated an inverse relationship between basal metabolic rate
in animals and BMI as well as reduced basal metabolic rate and body
weight gain in humans [17]. Therefore, the lifestyle and dietary habits
appear to represent a major risk factor in the development of obesity
worldwide.

Furthermore, physical activity is related to glycemic control of the
insulin sensitizing effect of the exercise as well as the stimulation of
glucose uptake independently of insulin action [18].

Thus, the aim of this study was to investigate the relationship
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between obesity, measured by body mass index (BMI) and the
physical activity level, assessed by the IPAQ as risk factors for fasting
hyperglycemia in older people.

Material and Method

803 elderly, both genders were included. These patients ranged
in age from 61 to 82 years and were predominantly female and were
evaluated over the past four years. This elderly population is part of
a prospective cohort study called EPIDOSO, which includes people
over 60 years or older, with the inclusion of a probabilistic population
sample of elderly residents of the neighborhood of Vila Clementino
in Sao Paulo.

All the participants signed an informal consent and underwent
medical evaluation to fill out the Comprehensive Geriatric Assessment
(CGA), which consists of several evaluations and laboratory tests.

According to the height and weight of the patient, the body
mass index was estimated, given by the formula weight divided by
the height®. It is considered BMI at a normal standard from 19 to
25. Individuals who perceived body mass index between 25 and 30
kg/m® were considered overweight and those with BMI> 30 were
considered obese. The level of definition of obesity remains the same
in the elderly population, despite the existence of a higher tolerance
of the elderly with increasing BMI and then obesity is defined for a
higher level of BMI in this age group [13].

In order to evaluate the level of physical activity of the elderly,
we used the International Physical Activity Questionnaire (IPAQ).
An individual was considered active when the international physical
activity questionnaire has shown that he exercises for a period of time
superior to 150 min per week.

Statistical Analysis

Data were analyzed by Statistical Software Package (PASW
Statistics for Windows, version 19.0; SPSS Inc; Chicago, IL).
Categorical data were analyzed by chi square (X*) and odds ratio test
(OR).

We used logistic regression model to predict the likelihood of a
person having high blood glucose, using as an explanatory variable
the sex, IPAQ and BMI.

We considered p: 0.05.
Results

The studied population considered was about 72 years old
(average), higher predominance of women (64,7%) and BMI was
equal to (27,16). We have noticed an increase in BMI (27,22) and
fasting blood glucose (105,7 mg/dl) in shown in Table 1.

Table 2 shows the relationship between the IPAQ and BMI, there
is an association between sedentary and hyperglycemia (X*> = 4.67, p
= 0:03), which presented a risk of OR: 1:42 (1.03-1.97).

Table 3 shows the association between Fasting hyperglycemia,
IPAQ and BML

Table 1: Complete description of IPAC, BMI and Glycemia.

Variables n Mean+SD
Age (years) 802 72.67+7.52
Sex (M/F) —n (%) 802 g?g 2223:2;
BMI (Kg/m?) 802 27.22+4.86
Glucose (mg/dl) 802 105.7+£29.7
IPAQ 802 408.18+74.86
Description IPAQ BMI Glycemia
Mean 408.2 27.22 105.7
Median 270 26.8 99
Standard deviation 748.6 4.68 29.7
cv 183% 17% 28%
Q1 120 24.2 91
Q3 510 29.73 110
Min 0 15.81 14
Max 16.320 46 361
N 721 736 751
Cl 54.6 0.34 2.1

CV: Coefficient of Variation; Min: Minimum; Max: Maximum; CI: Confidence
Interval

Table 2: Association between physical levels (sedentary and active) and
changes in glucose.

IPAQ

Sedent Actives Total

Glucose Risk N 238 198 436
% 54.90% 45.10% 54.10%

Normal N 104 262 366
% 28.00% 71.00% 45.90%

Total N 342 460 802
% 100.00% 100.00% 100.00%

X2, *p<0.05
We have notice that the final model is composed only of IPAC
and BMI. The model was defined as:

—0,3067-0,4408IPAC+0,7050*IMC
exp

+exp

G||Cem|a = 1 -0,3067-0,4408*IPAC+0,7050*IMC

We verify the adherence of the model, which means, we test
the model to see if it can identify (predict) the likelihood that the
individual to have abnormal blood glucose.

We verified that the model is adherent (Table 4), as in the three
tests we performed to measure adherence, we did not find significance
and therefore we consider that the model is good and has good
adherence.

Discussion

The main finding of this study was the association between high
body mass index and fasting hyperglycemia, where both are justified
by a low level of physical activity.

This result is equal to the result of a cross-sectional study, which
considered a population of 106 elderly and showed overweight and
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Table 3: Coefficients of the logistic regression model.

Initial Final
Coefficient P-valor Coefficient P-valor Odds ratio Lower Upper
Constant 0.0873 0.765 -0.3067 0.119
IPAQ -0.4745 0.009 -0.4408 0.013 0.64 0.45 0.91
BMI 0.7107 <0.001 0.7050 <0.001 2.02 1.42 2.88

Table 4: Tests of adherence of Logistic Regression model.

Method Initial Final
Pearson 0.454 0.986
Deviance 0.020 0.986
Hosmer-Lemeshow 0.916 0.988

inadequate food intake in the elderly population, prevailing the
presence of metabolic changes [17].

There is a wide variation in the prevalence of obesity in the geriatric
population and few studies have assessed this prevalence in different
ways covering the different age groups of elderly. The significant
decrease in obesity at the age of 80 years or older may suggest
interference of obesity and the diseases associated with it, as factors
that could be contributing to increased mortality of obese elderly who
are younger than 80. Also, the process of senescence could contribute
to explain this difference, but the decrease in the occurrence of obesity
is notan even event and also it is not progressively in the different age
groups. In addition, there is no difference in the prevalence of obesity
among the elderly aged from 60-69 years and from 70-79 years [19].

Fasting hyperglycemia is found at high frequency in the elderly
and it has been shown that after the age of 50 years the levels of
fasting glucose added 0:06 mmol/decade and this is the reason why so
many authors give credit to the hypothesis that progressive disorders
of fasting may lead to glucose intolerance and type 2 diabetes [1,2].
Accordingly, a study done in 2001 demonstrated the prevalence of
83.8% of diabetics in the elderly population when the incidence and
prevalence of type 2 diabetes increases sharply with increasing age
[20].

Researches on obesity have shown an increased body mass
index in the elderly population, which requires attention due to the
risk of co-morbidities that increase progressively with BMI and the
association with an increased risk of mortality [21,22].

According to our results, obesity is associated with increased
fasting glucose levels, questioning the higher tolerance in relation to
BMI of the elderly as proposed by some authors [13].

The relationship between obesity and increased fasting glucose
was widely approached in literature and it is believed that there is
a general inflammatory response in obesity with the production of
these inflammatory mediators showing expression patterns and
impact on the functioning of insulin [23,24].

Our results also show correlation between physical inactivity with
increased blood glucose levels. According to some authors [24,25],
physical inactivity favored by modern life is a risk factor as important
as improper diet in the etiology of obesity and has a positive and

direct relationship with increasing incidence of type 2 diabetes in
adults, regardless of body mass index or family history of diabetes.

Some studies show that weight control and increased physical
activity decreases insulin resistance, decreasing the chances of
developing diabetes mellitus [26]. The practice of regular physical
activity promotes an increase in insulin sensitivity for increased
hepatic uptake and improves the sensitivity of peripheral receptors
[27]. In addition, physical activity, associated with a healthy diet,
improves the lipid profile of individuals who are more likely to
develop cardiovascular disease [28].

This study is important as it makes us reevaluate the tolerance
of a higher BMI in the elderly population, proving the relationship
of metabolic risk with increasing BML. It is necessary to implement
public policies encouraging physical activity at all ages, but in
particular at old age, as a preventive form to avoid obesity and fasting
hyperglycemia.

It would be interesting to keep up encouraging the practice of
physical activity for the elderly population, subsequently measuring
the benefits of this activity and the evolution of those individuals who
do not adhere to physical activity.
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