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Introduction 
Obesity on the rise

It is expected that the number of obese older adults will increase in 
the coming years [1]. A medical expenditure panel from the Department 
of Health and Human Services estimated that in 2002, approximately 
36.2% of older adults (55+) were overweight and 23.3% were obese 
[2]. By estimates of previous studies, it was expected that the obesity 
rates of older adults would reach 37.4% in 2010, an increase from 32% 
in 2000 [3]. A 2009-2010 report by Centers for Disease Control and 
Prevention revealed that 39.7% of older adults (60+) were obese [4]. 
However, the most recent report in the Journal of American Medical 
Association (JAMA) indicated that in 2009-2010, the prevalence of 
obesity based on Body Mass Index (BMI) was 35.5% among adult men 
and 35.8% among adult women, with no significant change compared 
with 2003-2008 [5]. All of these reports show that more than 1/3 of 
American adults are classified as obese. 

Obesity is linked to many chronic diseases; the result is a lower 
quality of life for many older adults. These diseases include but are 
not limited to: type 2 diabetes, hypertension, cancer, osteoarthritis, 
and coronary heart disease [6]. Aside from chronic diseases, obesity 
in older adults has also been linked to a loss of mobility and thus a loss 
of independence. Obesity in combination with low muscle strength in 
the elderly years has been shown to cause difficulty walking and greater 
risk in physical disability [7].

In addition to a lower quality of life, overweight older adults pose a 
much greater financial burden to the health care system. Some figures 
estimate that obese elderly men and women have 6-17% greater health 
care expenditures than those of a normal weight [8]. Other figures 
estimate that obesity is associated with a 37.4% increase per year in 
an individual’s health care costs [9]. A panel from the Department of 
Health and Human Services estimated approximately $1845 greater 
medical expenditures annually when comparing obese older adults to 
those of a normal weight [2]. As one might imagine, this places great 
strain on individuals, companies, charities, and government programs 
that provide medical care for the elderly.

Today, measuring height and weight and then calculating Body 
Mass Index (BMI) is the primarily method used to determine obesity.  

While this is a valuable measure, other factors such as body composition, 
fat distribution and movement assessment are important to include in 
a complete diagnosis of obesity. It is therefore, imperative that health 
professionals and academic researchers be engaged in determining 
the most accurate set of tools (not only BMI) to assess overweight and 
obese individuals and to work to mitigate this widespread disorder. So 
the main question remains whether BMI alone results in an incomplete 
diagnosis of obesity for older adults? Perhaps any statistics regarding 
the prevalence of obesity are misleading if the BMI was the sole tool for 
the diagnosis of obesity. This paper therefore, investigates relationships 
between BMI and some common biomarkers as the function of the 
health status among free-living elderly. 

BMI relationship to health status

It has been a common practice to use BMI as the tool to screen 
the elderly for nutrition risk factors, obesity, morbidity and mortality. 
This practice can be debated because BMI is strictly calculated by an 
individual’s height and weight ignoring higher and lower levels of 
muscle mass in men and women and accuracy of height measurements 
among the elderly. There are published studies which have compared 
the relationship between BMI, body composition and mortality among 
older adults in a nursing home and that have found that fat-free body 
mass and skeletal muscle mass indexes are far better predictors than 
BMI for 1-year mortality estimation [10]. A study among Asian elders 
found similar results, that lean mass index is a better predictor of 
mortality than BMI. Furthermore, in a fully adjusted regression model, 
no association was found between BMI levels and risk of mortality 
when BMI and body cell mass, were compared in a 4-year all-cause 
mortality risk in older nursing home residents [11,12].
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On the other hand, some studies have shown that BMI levels 
correlate with body fat and with future health risks [13,14]. High BMI 
can predict future morbidity and death. Therefore, BMI is considered 
an appropriate measure for screening for obesity and its health risks. 
It is evident that some studies have found risks associated with higher 
BMIs while others have found the contrary. This implies that BMI 
alone should not be considered a consistent screening tool when it 
comes to assessing the health, wellbeing, and nutritional risk of the 
elderly. Furthermore, to determine the obesity in older adults poses 
some challenges as the tools available, specifically the most common 
measurement, BMI, may not be as accurate assessment as it was 
thought to be. Older adults’ height decreases with age. Weight can be 
inaccurate; because the loss of muscle mass, known as sarcopenia, is very 
common among elderly. Therefore, weight cannot be an independent 
measurement to determine BMI. At the same time the elderly often 
gain more fat tissues. This is commonly observed in elderly adults who 
suffer from obesity as their muscle mass decreases while they gain fat 
[15].

The purpose of this preliminary study is to examine the relationship 
between BMI, as a tool for measuring the degree of obesity and health 
status of older adults. This study was done by examining the literature 
as well as evaluating the relationship between BMI and some common 
biomarkers in a group of older adults who participated in nutrition 
education, counseling and exercise programs. 

Methods 
All adults 60 years of age and over, regardless of income, are 

entitled to participate in the Elderly Nutrition Program (ENP). A 
total of 123 free-living adults age 60 and over who participated in 
the government programs for nutrition education, counseling and 
exercise, conducted at the congregate meal centers, were included in 
this study. The inclusion criteria were that the participants were healthy 
enough to come to the centers and were permitted by their physicians 
to participate in exercise programs. 

This study falls under the scope of an approved Montclair State 
University Institutional Review Board (IRB) protocol. The study 
followed the protocol for human participants, i.e., disclosing the 
purpose of the study and other pertinent information. Informed 
consent was obtained from participants prior to the study. Each 
participant received a risk evaluation form and doctor approval prior 
to receiving exercise training. 

Demographic data (age, gender, ethnicity, marital status, 
socioeconomic status and education), anthropometric measurements 
(height, weight, and BMI = Kg/m2), and medical history (medical 
conditions) were obtained from the participants. The BMI was 
calculated by measuring the height and weight of each participant. The 
medications taken by the participants were also recorded. Registered 
nurses measured key health parameters such as blood pressure, 
cholesterol, and glucose for monitoring the health status. 

Results 
The mean age of all participants was 74.33 ± 8.50 years with 

majority of participants being women (74.6%). The racial composition 
of the population in this study and the county where it took place were 
mostly Caucasians (42.9%) followed by African Americans (28.6%). 
Over half of the participants lived alone (55.1%) and 68.1% were not 
married at the time of the study. The majority of participants had 
received a high school education (60.9%) followed by 29% college, 
8.7% middle school and only 1.4% did not have any formal education 

(Table 1). A large number of participants were reported having one 
or more medical conditions, with heart disease and high blood 
pressure being the primary medical problems. Approximately 40% 
of subjects reported taking 3 or more medications, mostly for blood 
pressure. Some participants chose not to provide certain demographic 
information such as income level. Those participants who chose to 
provide their income fell at or below the poverty line. Most participants 
were overweight, with calculated BMI of 28.26 ± 4.9.

This preliminary study revealed no statistically significant 
correlation between BMI and the tested health markers. However, 
there were some average trends which the authors deemed noteworthy 
(Figures 1-4). Those classified in the “obese” category for BMI (30.1+) 
were less likely to have normal diastolic blood pressure than the 
overweight and normal participants (65%, 69%, 75%, respectively). 
The overweight and obese participants as classified by BMI were also 
less likely to have normal blood sugar levels than those who were of a 
normal BMI (67%, 67%, 83%, respectively). Interestingly, those with 
the highest BMIs were more likely to have desirable cholesterol levels 
compared to the other categories, (72%, 74%, 69%; Normal Weight, 
Overweight, and Obese). A potential explanation for this is the 
common use of cholesterol lowering medications among this group. 

 N %
Age (year) 55-70 37 30.4
 71-80 52 42
 80-90 29 23.2
 90+ 5 4.3
Age Mean (SD) 74.33 (8.50)
BMI 20-25 34 27.3
 25.1-30 47 37.9
 31.1-35 28 22.7
 35.1-40 14 12.1
BMI  Mean (SD) 28.26 (4.9)
Gender Male 31 25.4

Female 92 74.6
 Race Caucasian 53 42.9
 Hispanic 16 13
 Asian 12 9.7
 African American 35 28.6
 Other 7 5.8
 Education Middle school 11 8.7
 High school 75 60.9
 College 35 29
 No formal education 2 1.4
Marital Status Married 39 31.9
 Single 14 11.6
 Divorced 25 20.3
 Widowed 45 36.2
Household Alone 68 55.1
 One other person 30 24.4
 Two other persons 16 13

 Three or more 4 3.2

 Four or more people 5 4.3

Income Range a $10,829 and less 3 16.7

 $10,830 - $14,569 4 22.2
 $14,570-$18,309 9 40

 $18,310-$22,049 1 5.6

 $22,050 and more 1 5.6

Table 1: Demographic Characteristics of Participants (N = 123).
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Discussion 
Previous studies done with BMI in the literature have yielded 

inconsistent results as to whether can be considered to be an accurate 
measure of health risk in older adults. One study [16] with 2,334 elderly 
subjects found strong associations between BMI and some nutrition 
related health ailments including chronic heart diseases, stroke, and 
peripheral artery disease [16]. Another study that examined 5200 
elderly individuals (ages 65 and over) found that there was an inverse 
relationship between BMI and mortality. Body Mass Index was found 
to be a negative predictor of mortality whereas waist circumference 
(WC) was found to be a positive predictor of mortality [17].

The U-Shaped curve as classified by Zunzunegui et al. [18], indicates 
that mortality’s relationship to BMI can be seen at the extreme ends 

of the spectrum. In this particular study, the lowest mortality rate was 
~30.0 BMI, a number which is considered obese by the NIH [18]. The 
mortality rate of the subjects increased drastically when their BMI was 
below 25 and above 35.

As previously stated, BMI cannot adequately account for lean 
muscle mass. A study done with 877 Asian elderly participants found 
no correlation between BMI and mortality once they adjusted for other 
variables (Smoking, exercise, cholesterol, etc). However, they did find 
a correlation between lean muscle mass and lower mortality rates. 
Because this study was only done on Asians who have a different body 
type than other population groups, the findings may not be able to be 
generalized although they are conflicting with one previous study cited 
above which was also with an Asian population [11].

Interestingly, another study found an association between higher 
BMI and functional status. Despite this, the study also found that 
elderly people with higher BMIs had a risk for malnutrition [19]. These 
risks were calculated by using their ADL (Activities of Daily Living) 
IADL (Instrumental Activities of Daily Living) scores. Therefore, it is 
suggested that malnutrition be considered and screened for despite the 
BMI of an elderly individual. 

Consequently, many researchers indicate that the BMI should be 
used with other easy and simple tools such as waist circumference 
to identify body fat distribution. Although, some consider BMI as a 
good measure of total body fat but not fat distribution it still has its 
limitations. Measurements such as waist circumference could be a 
better measurement for determining fat distribution and abdominal 
fat. The limitations of BMI should be considered when it is used as 
a sole diagnosis tool. Many factors, specifically in older adults, such 
as age, gender, ethnicity, hydration, and muscle mass, to name a few, 
can influence the relationship between BMI and body fat. The weight 
parameter in the BMI index does not differentiate between excess 
fat, muscle, or bone mass, nor does it provide any indication of the 
distribution of fat within individuals. The Department of Health and 
Human Services and Centers for Disease Control and Prevention, 
discuss the BMI considerations for practitioners at their website [20]. 
A new index called “A Body Shape Index,” or ABSI has been developed 
which uses waist circumference (WC) as a risk indicator supplementary 
to BMI and is considered a better indicator of health and mortality [21]. 

Conclusion
While BMI can be useful for quick screening to diagnose extreme 

and urgent risks, nutrition assessments and other tests should be done 
in order to truly diagnose health risks in the elderly. Both the scientific 
literature and this study indicate that BMI may not be an accurate 
way to diagnose metabolic diseases, functionality, mortality rates, or 
malnutrition. As previously stated, this is most likely the case because 
BMI does not necessarily have a linear relationship with obesity 
because muscle mass and height can be maintained or lost at varying 
rates in different individuals. Screenings such as waist circumference 
and lean body mass screenings may be more accurate in determining 
health risks that exist for the elderly. However, it is still clear that at 
the extreme ends of the spectrum (below 25 or above 35). BMI can 
alert health providers that there is a reason for concern. In conclusion, 
BMI screenings should be read with caution for the elderly, as they may 
not necessarily be indicative of their obesity, health, or functionality 
status. Because BMI cannot measure body fat precisely and distinguish 
health from disease or risk of disease, it should serve as an initial 
screening of overweight and obesity for adults. Further information is 
needed to better understand the correlation of BMI, body fatness, fat 
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distribution, health status, and various diseases. Health care providers 
should recognize that other factors such as fat distribution, age, gender 
and genetics among other factors, should be considered for a complete 
assessment of health status and disease risk.
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