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The Obesity Paradox
in the Elderly : Potential
Mechanisms and
Clinical Implications
Antigone Oreopoulos, MSca,*, Kamyar Kalantar-Zadeh, MD, MPH, PhDb,
AryaM. Sharma, MD, PhDc, Gregg C. Fonarow, MD, FACCd
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Obesity is a well-established and independent risk factor for cardiovascular disease
and mortality in the general population.1 Obesity is related to several diseases including
diabetes mellitus, hypertension, dyslipidemia, coronary artery disease, and chronic
heart failure.2 An independent association between obesity and all-cause mortality
exists in adults.3 According to the Framingham Heart Study, increased life span can
be achieved by reducing the prevalence and severity of obesity.4 Recent data from
the National Health and Nutrition Examination Survey indicate that approximately
32% of adults in the United States are obese.5 In Canada, 20% of adults are obese.6

The prevalence of obesity increases up to age 60 to 69 years in men and women,
and then declines (Table 1).7 At the same time, the prevalence of obesity is increasing
among older age groups in both developed8 and developing countries.9 Those over 65
years of age account for approximately 12% to 13% of the population in Canada and
the United States,10 and that proportion is expected to grow to approximately 21%11

and 18%,12 respectively, by the year 2025.
The prevalence of overweight and obesity in the elderly has become a growing

concern. It is a common presumption that older adults with higher body mass index
(BMI) are at risk of shortened survival. Recent evidence, however, indicates that in
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Table 1
Obesity prevalence in older adults (NHANES1999^2000)

Age (Years) %Men %Women
40–49 26.3 35.4

50–59 32.2 41.2

60–69 38.1 42.5

70–79 28.9 31.9

R80 9.6 19.5

Data from Flegal KM, Carroll MD, Ogden CL, et al. Prevalence and trends in obesity among US
adults, 1999–2000. JAMA 2002;288:1723–7.
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the elderly, obesity is paradoxically associated with a lower, not higher, mortality risk.
In contrast to younger individuals, numerous studies13–38 and several systematic39,40

and critical reviews41–44 do not support the view that being overweight (ie, BMI in the
range of 25–30 kg/m2) is a risk factor for all-cause and cardiovascular mortality among
elderly men or women. Most studies show this BMI range to be associated with the
lowest mortality risk in older adults, and report an inverse or U-shaped association
between BMI and all-cause mortality. These seemingly counterintuitive observations
have been termed the ‘‘obesity paradox’’45 or ‘‘reverse epidemiology.’’46 Although it
is true that obesity in the general adult population is associated with higher mortality,
this relationship is unclear for persons of advanced age and has led to great contro-
versy regarding the relationship between obesity and mortality in the elderly, the defi-
nition of obesity in the elderly, and the need for its treatment in this population. This
article examines the evidence on these controversial issues, explores potential
explanations for these findings, discusses the clinical implications, and provides
recommendations for further research in this area.
METHODS

An extensive electronic search was conducted in MEDLINE (1966–January 2009), EM-
BASE (1988–January 2009), the Cochrane Library (1990–January 2009), and Web of
Science (1900–January 2009) to retrieve research articles on obesity in older adults.
Primary studies, review articles, letters, and commentaries were included. Reference
lists of primary studies and review articles were also scanned. Key search terms were
used: obesity, body mass, body mass index, body weight, weight, weight change,
waist circumference, waist-to-hip ratio, body fat, adiposity, and body composition
in combination with elderly, older adults, older people, old age, geriatric, oldest old,
older men, older women, octogenarians, nonagenarians, veterans, nursing home resi-
dents, and aging. Search strategies were limited to publications in English.
DEFINITIONS ANDMEASUREMENTS

Several classifications of obesity exist. Some methods for measuring body composi-
tion, such as hydrostatic densitometry (underwater weighing), dual-energy x-ray
absorptiometry, and near-infrared interactance, although accurate, require technolo-
gies and expertise that are not readily available.

BMI, calculated as body weight in kilograms divided by the square of the height in
meters, is the most commonly used measure of obesity. Current American College of
Cardiology and American Heart Association guidelines47 suggest using BMI at all ages
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Obesity Paradox in the Elderly 645
to define obesity, and recommend the same cut-off values of BMI in the elderly as in
younger adults. A BMI under 18.5 kg/m2 is almost universally considered underweight
and a BMI between 18.5 and 24.9 kg/m2 is usually, but not always, viewed as normal
or ideal weight.48 Individuals with a BMI in the 25 to 30 kg/m2 range are considered
overweight, and those with a BMI 30 kg/m2 or greater are considered obese. This
index is based on the assumption that most of the variation in weight among individ-
uals of the same height is caused by fat mass. Because BMI calculations do not differ-
entiate between weight because of fat versus lean muscle, age-related body
composition changes, such as decreased lean tissue and height and increased fat
deposits, make the use of BMI less valid in determining obesity in older adults. There
is an age-related decline in height because of thinning of the intervertebral disks and
loss of vertebral body height, and the cumulative height loss from age 30 to 80 years
averages about 5 cm for men and 8 cm for women.49 Age-dependent height
decreases may induce a false BMI increase of 1.5 to 2.5 kg/m2 in the elderly despite
minimal changes in body weight. Furthermore, beginning in the third decade lean body
mass declines at a rate of 0.3 kg per year.50 At the same time, there is an increase in
body fat, which continues up to age 70.51 As a result, the total body weight tends to
peak in the fifth to sixth decade, remains stable until age 65 to 70 years, and then
slowly declines. This is in contrast to young adults where an increase in total body
mass is also associated with an increase in skeletal muscle acquired to support the
extra weight. The combination of increased fat mass and decreased lean body
mass in the elderly is termed ‘‘sarcopenic obesity’’ and has been associated with
decreased muscular strength and frailty.52 Elderly persons may seem to have a stable
‘‘healthy’’ BMI despite excess fat and low muscle mass.

Not only do older adults have more body fat than young adults, but the fat is also
distributed differently. Aging is associated with a greater proportion of visceral
(intra-abdominal) fat.53 An increase in visceral fat has been associated with increased
cardiovascular risk in the general population.54 In the past few years, waist circumfer-
ence (WC) has been proposed as a surrogate of abdominal obesity.55 WC is strongly
related to both visceral and total fat as measured by CT.56 A WC of greater than or
equal to 88 cm in women and greater than or equal to 102 cm in men has been sug-
gested as an indicator of obesity and increased health risk.48 Waist-to-hip ratio (WHR)
is another alternative metric: women with ratios greater than or equal to 0.8 and men
with ratios greater than or equal to 1 are considered high risk for obesity-related
diseases.57 In 1985, Andres and colleagues58 published tables of ideal weight stan-
dardized by age, suggesting an age-related increase of 5 kg per decade. Clearly, if
BMI is to be used as the primary clinical measure of obesity in the elderly, the current
definition and target healthy range need to be revised.
PATHOPHYSIOLOGY

The results from most studies demonstrate that energy intake does not change, or
even declines with age.59 The age-related increase in fat mass is most likely caused
by a decrease in energy expenditure. A decline in the resting metabolic rate and
thermal effect of food (the rise in metabolic rate during digestion of food) and reduced
physical activity contribute to the decrease in energy expenditure.60 This, combined
with a stable energy intake, results in gradual fat accumulation. Hormonal changes
also play a role in the amount of fat and its distribution. These changes include
reduced production of growth hormone and testosterone,61 and decreased respon-
siveness to thyroid62 and leptin hormones.63
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ASSOCIATION BETWEEN BMI ANDMORTALITYAFTER AGE 65

In younger adults, there is strong evidence that obesity shortens the life span.64 Data
from the American Cancer Society’s Cancer Prevention Study65 have shown,
however, that the relative mortality risk decreases with age (Fig. 1). This was also
demonstrated in a 12-year prospective study of over 1 million Korean men and women
(Fig. 2).66 An assessment of 13 observational studies from 1966 to 1999 by Heiat and
colleagues,41 in which nonhospitalized people over 65 years were followed for at least
3 years, found a lower relative mortality risk in obese older persons compared with
Fig. 1. The effect of age on the association between BMI and mortality. 62, 116 men and
262, 091 women never smoked followed over 12 years. Data from Stevens J, Cai J, Pamuk ER,
et al. The effect of age on the association between body-mass index and mortality. N Engl
J Med 1998;338:1–7; with permission. Copyright ª 2006, Massachusetts Medical Society.

Downloaded for Anonymous User (n/a) at UC HEALTH from ClinicalKey.com by Elsevier on July 28, 2022. For 
personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



Fig. 2. BMI and mortality in men and women by age groups. 12-year prospective cohort study of
1,213,829 individuals between the ages of 30 and 95 years examining 82,372 deaths. From Jee
SH, Sull JW, Park J, et al. Body-mass index and mortality in Korean men and women. N Engl J
Med 2006;355:779–87; with permission. Copyright ª 2006, Massachusetts Medical Society.
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young and middle-aged obese persons after adjustment for smoking and baseline
health status. There was a positive association between mortality and being over-
weight or obese (BMI R27 kg/m2) only in 3 out of the 13 studies among 65 to
74 year olds, with little or no increase in all-cause or cardiovascular mortality for
people with BMI greater than or equal to 30 kg/m2 compared with those with normal
BMI among people over 75 years of age. Results were generally consistent between
males and females.

There is evidence that the relationship between BMI and mortality in the elderly may
be U-shaped or reverse J-shaped, whereby the risk of mortality begins to rise again
with extreme BMI values over 35 to 40 kg/m2;14–18,21–23,25–27,31,37,38,67 however, in
most studies the increased risk was not significant.16,17,67 Similarly, a systematic
review and meta-analysis by Janssen and Mark68 showed that whereas elderly indi-
viduals with a BMI in the overweight range were not at higher risk for all-cause
mortality, a BMI in the moderately obese range was associated with a 10% increase
in mortality risk, independent of gender, disease status, and smoking status.
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Where studies examining the relationship between BMI and all-cause mortality in
older adults identified an optimum BMI (the BMI associated with the lowest risk of
death),13–18,20–23,25–27,30,31,38 the range was between 24 and 35 kg/m2, with most in
the range 27 to 30 kg/m2 (Table 2). Older women, however, may have a 2 to 5 kg/m2

higher optimal range than older men.16,23,27 Optimal targets for BMI in the elderly
have yet to be validated in a large prospective trial.

Zamboni and colleagues42 reviewed the findings of 20 studies from 1997 to 2004
examining the relationship between BMI and mortality with at least 4.5 years follow-
up. The authors concluded that body composition (abdominal fat and lean body
mass) is more important than BMI alone in determining the mortality risk associated
with obesity in older adults. A prospective study by Wannamethee and colleagues69

in 4107 men aged 60 to 79 years and followed for a mean of 6 years found that lean
body mass, measured by mid arm muscle circumference, was significantly and
inversely associated with mortality. The authors further demonstrated that the
combined measure of WC and mid arm muscle circumference provided an effective
measure of body composition to assess mortality risk in older men. Janssen and
colleagues70 showed that after controlling for WC, increased BMI was protective
against mortality, whereas after controlling for BMI, increased WC was linearly asso-
ciated with mortality in persons 65 years and older. This suggests that BMI reflects
lean body mass for individuals with equivalent WC, whereas WC reflects fat mass
for individuals with equal BMI.71 The authors recommend using both measures in
the clinical setting. Other studies have shown a similar linear positive relationship
between WHR and mortality in older adults.15,34,37,72 In the clinical setting, however,
WC has the advantage of requiring only one measurement, whereas two measure-
ments are required to calculate WHR.

Obesity and cardiovascular mortality in the elderly were examined in a recent
systematic review by McTigue and colleagues.39 There was no consistent relationship
between cardiovascular mortality and BMI. In one study65 that excluded underweight
individuals from the normal BMI reference group, a significant positive association was
reported in men and women up to age 74. In two studies,15,73 WC and WHR showed
stronger positive associations with cardiovascular mortality than BMI.

Longitudinal studies have examined the impact of midlife BMI on survival in the
elderly.13,36,74–76 These studies have consistently shown that current and midlife
BMI have independent effects on mortality in the elderly. Although mortality risk is
increased in obese older adults who were already obese at midlife, this is not the
case for newly obese older adults. In addition, Janssen and Bacon36 observed that
compared with 70 year olds who were nonobese at both 50 and 70 years of age,
mortality risk was increased by 47% in those who were obese at both 50 and 70 years
of age, increased by 56% in those who were obese at 50 years of age and nonobese at
70 years of age, but not significantly different in those who were nonobese at 50 years
of age and obese at 70 years of age.

POTENTIAL EXPLANATIONS FOR AGE DIFFERENCES IN THE RELATIONSHIP BETWEEN
BMI ANDMORTALITY

Several explanations have been offered for the reverse epidemiology of obesity in the
elderly (Table 3). Overweight and obese individuals who survive to old age may have
characteristics that protect them from the adverse effects of being overweight or obese.
This is known as the ‘‘survival effect.’’ Individuals who are susceptible to the complica-
tions of obesity may have already died, leaving behind those who are more resistant.

Another possible explanation for the obesity paradox is that the higher the age, the
shorter is the remaining life span, regardless of the presence of obesity. Because most
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Table 2
Summary of studies with large sample sizes (>1000 subjects), mean follow-up time of at least 5 years, and mean age of R65 indicating a reverse epidemiology
of obesity in older adults

Reference Sample Size
Mean Age
and Range

Follow-up
Period (Y) Findings and Source of Data

Losonczy et al,13

1995, USA
2449 men,

3938 women
R70 5 Inverse BMI-mortality association, lowest mortality at BMI 26.3–28.3 in men and R29.2

in women; data from the Established Populations for Epidemiologic Studies of the
Elderly

Allison et al,23

1997, USA
2769 men,

4491 women
77 (70–99) 6 U-shaped BMI-mortality association, lowest mortality risk at BMI 27–30 for men and

30–35 for women; data from the Longitudinal study of Aging

Wassertheil-Smoller
et al,27 2000, USA

3975 men and
women

71 5 No relationship between death or stroke and BMI in the placebo group, a U- or
J-shaped BMI-mortality association in the treatment group. Lowest risk of death
for men at BMI of 26 and for women at BMI of 29.6 in the treatment group; data
from the Systolic Hypertension in the Elderly Program trial

Dey et al,18 2001,
Sweden

1225 men, 1403
women

70 15 U-shaped BMI-mortality association, lowest mortality risk at BMI 27–29 for men and
25–27 for women, weight loss increased mortality; cohort study in Sweden

Grabowski and Ellis,20

2001, USA
2860 men, 4667

women
77 (R70) 8 Inverse association between BMI and mortality, lowest mortality risk in subjects with

obesity (BMI >28.5) compared with subjects with normal BMI (19.5–28.4); data from
the Longitudinal Study of Aging

Janssen et al,70

2005, Canada
2262 men, 2938

women
(65–901) 9 Inverse relationship between BMI and mortality after adjustment of WC, linear positive

relationship between WC and mortality after adjustment of BMI; participants of the
Cardiovascular Health Study

Price et al,34 2006,
UK

7892 men, 13,667
women

80 (R75) 5.9 Inverse association between BMI and mortality, linear positive association between
WHR and mortality; data from 53 family practices in United Kingdom

Corrada et al,38

2006, USA
8609 women,

4842 men
73 (44–101) 23 U-shaped BMI-mortality association among persons >80, lowest mortality risk at BMI

25–29.9 in persons >80; data from the Leisure World Cohort Study in California

Dolan et al,31 2007,
USA

8029 women 72 (65–77) 8 U-shaped BMI-mortality and WC-mortality associations, lowest mortality risk at BMI
23.4–29.8; data from Community-based study in Baltimore, Maryland

Al Snih et al,26 2007,
USA

4870 men, 3489
women

73 7 U-shaped BMI-mortality association, lowest mortality risk at BMI 25–35; 5 sites of the
Established Populations for Epidemiologic Studies of the Elderly

Mazza et al,32 2007,
Italy

1275 men, 1982
women

74 (65–95) 12 Inverse association between BMI and mortality; participants from the Cardiovascular
Study in the Elderly

Abbreviations: BMI, body mass index; WC, waist circumference; WHR, waist-to-hip ratio.
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Table 3
Possiblemechanisms leading to the observed associations between obesity and improved
survival in the elderly

Potential Biases Potential Beneficial Effects
Survival effect Prevention or delay in cognitive decline

Time discrepancy of
competitive risk factors

Protection from bone mineral density loss and osteoporotic
fractures

Reverse causation Reduction in oxidative stress and inflammation

Confounding variables Energy reserve and prevention of malnutrition

Cohort effect

Oreopoulos et al650
obesity-related consequences take years to develop, those who become obese in old
age may die of other conditions before the adverse effects of obesity become mani-
fest. This is known as ‘‘time discrepancy of competing risk factors,’’ and could poten-
tially explain the finding by Janssen and Bacon36 that nonobese older adults who were
obese in midlife had an increased mortality risk compared with those who were not
obese either at midlife or in old age.

A major challenge in analyzing the obesity-mortality association in epidemiologic
studies is the phenomenon of reverse causation. It has been observed repeatedly
that weight loss and being underweight are strong predictors of mortality, especially
in the elderly.77 Unintentional weight loss caused by unrecognized systemic illness
can affect BMI–mortality analyses if the weight loss occurs before the BMI measure-
ment. This can lead to an overestimation of the mortality risk of the ‘‘healthy’’ weight
reference group, thereby making the obese group seem protected.

Obesity requires many years to show its harmful effects on health. Studies with short
follow-up times generally do not show associations between obesity and mortality,
whereas studies with longer follow-up show significant associations.42 With longer
follow-up, it becomes increasingly important to account for the effects of confounding
factors, such as smoking, comorbid conditions, socioeconomic status, health insur-
ance, medication compliance, and especially the effect of voluntary versus involuntary
weight loss.

A cohort effect occurs when a study compares different cohorts (or groups) of
people that are not actually comparable. BMI-mortality associations are often deter-
mined for various age groups using different cohorts who have grown up at different
time periods. Cohorts may have been exposed to different lifestyles, environments,
and risk factors (eg, infections) that were a much more common cause of death before
the introduction of antibiotics.

It is also possible that obesity or a high BMI provide beneficial effects later in life. In
contrast with younger adults, obesity has not been found to be associated with
depression in older adults.78 Cognitive function is also a major determinant of disability
in the elderly population.79 In one study, being underweight (BMI <18.5 kg/m2) was
associated with cognitive decline in elderly adults as measured by the Mini Mental
State Examination, whereas obesity (BMI R30 kg/m2) was not associated with cogni-
tive decline.80 In addition, Deschamps and colleagues81 found that subjects with
a BMI less than 23 kg/m2 had a 3.6-fold higher risk of cognitive decline as assessed
by the Mini Mental State Examination at 5 years follow-up. This relationship, however,
may be different for males and females. For example, Han and colleagues82 found that
increases in BMI and WC in elderly men were associated with improvement in cogni-
tive function, whereas for elderly women, they were associated with cognitive decline.
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Another important benefit of a higher BMI later in life is the protection from osteopo-
rotic fractures. A higher BMI is associated with greater bone mineral density (BMD) in
both weight-bearing and non–weight-bearing bones.83 The increase in BMD and the
extra cushioning effect of fat surrounding areas, such as the hip, may provide protec-
tion against hip fracture during a fall in older obese persons.84

Weight loss and sarcopenia in the elderly may also be associated with reduced skel-
etal muscle oxidative metabolism, leading to oxidative stress and inflammation.85

Obesity later in life might improve antioxidant defense.
Another potential benefit of excess adiposity later in life could be to serve as an

energy reserve. Malnutrition and the inability to maintain weight and protein status
are common problems in elderly nursing home residents.86 Obesity may protect
against this protein-energy malnutrition in the elderly.

The ‘‘obesity paradox’’ is not unique to the elderly population; there is considerable
evidence supporting the survival benefit of an increased BMI in chronic wasting
diseases, such as AIDS,87 cancer,88 heart failure,89 and in patients on hemodialysis.90

This ‘‘reverse epidemiology’’ may be partially explained by a larger amount of energy
stored as fat and the somewhat larger stores of lean mass, but also by the influence of
body fat on fuel selection during negative energy balance.40 During starvation, the
proportion of energy expenditure derived from protein metabolism is lower and lean
tissue is better preserved in persons with larger fat stores.91

EFFECT OF OBESITYONMORBIDITY, FUNCTIONAL STATUS, AND QUALITYOF LIFE
IN THE ELDERLY

Both cross-sectional and longitudinal studies have shown that a high BMI and
increased abdominal fat are associated with metabolic changes even in older age.39

These changes include insulin resistance, dyslipidemia, and hypertension, which
directly contribute to the development of metabolic syndrome, diabetes mellitus,
and cardiovascular disease.92 In the systematic review by McTigue and colleagues,39

most studies reported a significantly increased risk of incident cardiovascular
morbidity (myocardial infarction or stroke) with increasing BMI. The studies that
used WC or WHR as the measure of obesity produced similar results. An elevated
BMI was also associated with some cancers, including breast, uterine, colon, and
leukemia. Studies examining WC or WHR and cancer incidence yielded similar find-
ings. An increase in lean body mass, however, has not been associated with an
increase in cardiovascular disease or diabetes mellitus,93 and has been associated
with a neutral93 or decreased cancer risk.94 Obesity measured by BMI or WC has
also been associated with increased long-term medication use in elderly individuals.39

The finding of a relationship between higher BMI values and increased cardiovascular
morbidity, but a neutral or inverse relationship between higher BMI and total and
cardiovascular mortality, seems contradictory and merits further study.

There is a progressive decrease in physical function and mobility with aging
because of the loss of lean body mass, strength, and balance, and an increase in joint
dysfunction and arthritis.95 This decrease in physical function is linked to poorer
health-related quality of life in older adults.52 Several studies have shown an inverse
association between BMI and physical function in older adults despite no greater
risk in mortality.26,96,97 It is less clear, however, whether it is the increase in body fat
or the age-related decline in lean body mass that plays the major role in causing
this functional decline, with studies supporting both hypotheses.98,99 The optimal
BMI for the maintenance of functional capacity may be above the normal range;
some authors have found that the BMI range associated with the lowest rate of decline
in physical function is between 23 and 30 kg/m2.26,81
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RELATIONSHIP BETWEEN PHYSICAL FITNESS, OBESITY, ANDMORTALITY IN THE ELDERLY

Physical inactivity and a low level of physical fitness are risk factors for all-cause and
cardiovascular mortality.100 Low levels of physical activity and fitness have also been
associated with obesity.100 A study of 831 male veterans101 showed a strong inverse
relationship between exercise capacity (evaluated on a maximal exercise treadmill
test) and mortality, independent of BMI. Another study of 35 middle-aged and elderly
men and women102 showed that perceived physical fitness, but not BMI, was an inde-
pendent risk factor for all-cause or cardiovascular mortality at 16 years follow-up. In
the Yale Health and Aging Study, Dziura and colleagues103 found that even modest
levels of physical activity (measured by a physical activity questionnaire) can attenuate
age-related weight loss in older adults with chronic disease, independent of smoking
and mobility status.

EFFECT OF INTENTIONALWEIGHT LOSS ONMORTALITY IN THE ELDERLY

Because of the potential benefits associated with being overweight or obese in old
age, including prevention or delay in cognitive decline, protection from bone fractures,
an increase in antioxidant defense, a reserve of fat and energy stores, and possibly an
increase in longevity, there has been hesitation to recommend weight reduction in
older adults. A recent systematic review by Bales and Buhr40 identified 16 studies
on the effect of weight loss interventions in subjects 60 years of age or older with base-
line BMI of at least 27 kg/m2, weight loss greater than or equal to 3% or greater than or
equal to 2 kg, and trial duration 6 months or longer. The weight loss interventions led to
significant benefits for those with osteoarthritis, coronary heart disease, and type II
diabetes mellitus, whereas having slightly negative effects on BMD and lean body
mass. Markers of inflammation, including interluekin-6, C-reactive protein, and tumor
necrosis factor, were reduced with weight loss, and improvements in WC, blood pres-
sure, serum levels of low-density lipoprotein cholesterol, and fasting glucose were
evident. One study104 found that an average weight loss of 3 kg was associated
with a 30% reduction in a composite cardiovascular end point (cardiovascular events,
poorly controlled blood pressure, and the need to reinitiate antihypertensive medica-
tions) at 2.5 years follow-up. In patients with osteoarthritis, significant improvements
were seen in the physical function components of the Short Form 36 Health Survey
and the Western Ontario and McMaster Universities Osteoarthritis Index.105,106 An
increase in the 6-minute walk time, decrease in stair climb time, and decrease in
knee pain were also noted. Two trials107,108 evaluated BMD changes in response to
weight loss. Although significant effects on total body BMD were observed, there
was no effect on regional BMD at common sites of fractures, such as the hip or spine.
With regard to the loss of lean body mass associated with weight loss reported in
some trials, this is a common finding in weight loss trials of any age group, but it is
more of a concern in the elderly population. The best way to avoid loss of lean body
mass is to couple the weight reduction intervention with a resistance training exercise
program.108 Resistance exercises are beneficial for preserving bone density and for
maintaining lean mass and muscular strength.40 To date, no clinical trials have evalu-
ated the effect of intentional weight loss on mortality in elderly individuals.

These are conflicting findings: intervention trials show clinically important benefits of
weight reduction with regard to osteoarthritis, physical function, and possibly diabetes
and coronary heart disease, yet longitudinal studies suggest that maintaining weight is
favorable in older persons who become obese after age 60. It is clear that evidence-
based recommendations for weight loss in obese elderly persons cannot currently be
made, and that decisions about whether or not to advise weight loss must be
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individualized, with particular attention to the patient’s weight history and coexisting
medical conditions.40 Additionally, a focus on physical fitness, muscular strength,
and improvement of physical function may be more productive than weight loss in
many cases.

Table 4 summarizes the associations between measures of body composition (BMI,
abdominal fat, lean body mass), intentional weight loss, and morbidity and mortality
outcomes in the elderly.
CLINICAL IMPLICATIONS

A summary of clinical implications follows:

1. Obesity, as defined by BMI greater than or equal to 30 kg/m2, does not carry the same
mortality risk in older adults (>60 years of age) as in younger adults. The association
between BMI and mortality inolder individuals is neutral or inverse. The current targets
for normal BMI derived from epidemiologic studies of younger and middle-aged pop-
ulations (BMI 18.5–24.9) do not seem to apply to the elderly. BMI should be used in
Table 4
Associations between BMI, abdominal fat, and intentional weight loss with outcomes
in the elderly

High BMI
High Abdominal
Fat

Increased
Lean Muscle

Effect of
Intentional
Weight Loss

All cause
mortality

Y or neutral [ Y
Unknown

Cardiovascular
mortality

Y or neutral [ or neutral
Unknown Unknown

Cardiovascular
morbidity
(myocardial
infarction
or stroke)

[ [
Neutral

Y

Cancer incidence [ [ Y or neutral Unknown

Diabetes mellitus/
insulin sensitivity

[ [ Neutral Y

Blood pressure [ [ Unknown Y

Physical function
Y but higher

than normal
Y [ [

Quality of life Y Y [ [

Cognitive function

[ or neutral
(may be
different for
females)

[ or neutral
(may be
different for
females) Unknown Unknown

Long-term
medication use

[ [
Unknown

Potential Y for
antihypertensives

Bone mineral
density

[ [ [ Slight Y

Dyslipidemia [ [ Unknown Y

Y: decreased; [: increased.
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conjunction with indices of lean body mass and fat distribution, such as waist circum-
ference and mid arm muscle circumference, to assess mortality risk.

2. The ideal BMI target in the elderly may be closer to 25 to 35 kg/m2 (lower range for
males and upper range for females). This and other indices of body composition,
however, should be validated in prospective clinical trials in the population to which
they are going to be applied.

3. Increased weight or a high BMI in advanced age may provide benefits, such as
protection from bone loss and fractures, malnutrition, and cognitive decline.

4. Obesity, especially abdominal obesity, in older age may confer adverse health
risks, such as metabolic syndrome, diabetes, and cancer risk.

5. Physical activity and physical fitness are important determinants of mortality risk in
the elderly, independent of obesity, and may attenuate age-related weight loss.
Physical fitness and functional independence may be a more productive focus
than weight loss in older adults with obesity.

6. Being underweight in any age group is associated with substantially increased risk
of mortality. In the elderly, underweight status by BMI poses far greater threat than
being overweight or obese.

7. Unintentional weight loss is never normal and requires clinical investigation for the
underlying cause.

8. Elderly subjects with obesity in conjunction with decreased lean body mass (sarco-
penic obesity) are at increased mortality risk. There is no consensus, however, on
the definition of sarcopenic obesity or guidelines for management.

SUMMARY

The prevalence of obesity is increasing at all ages, including the elderly. The
complexity of measuring body fat and fat distribution in the clinical setting makes it
difficult to determine the most valid, practical definition of obesity in the elderly pop-
ulation. In contrast to younger people, an overweight BMI is associated with lower
mortality risk in the elderly. Similarly, an obese BMI does not confer increased risk
of mortality in the elderly, although it is related to cardiovascular morbidity and phys-
ical disability. A greater emphasis should be placed on preventing functional decline
and muscle loss in older adults through increased physical activity, including resis-
tance training. More research is needed to determine the optimal BMI and other
potential indices of body composition to guide therapeutic decisions.
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