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What is an optimal BMI after eighty?
Public health policies recommend maintaining a body mass index below 25, after which individuals are considered 
to be overweight or obese. A new study looked at optimal BMI in adults in China in their ninth decade or older, and 
concludes that these recommendations need to be revised upwards in this age group.

Jean Woo

Social media and public health 
institutions bombard us with messages 
on how it is desirable to be lean. 

People perceived of as being ‘fat’ often face 
discrimination, and health professionals 
emphasize the list of chronic diseases 
and increased mortality associated with 
being overweight or obese. Obesity has 
also often been described as a worldwide 
epidemic. Being overweight or obese is 
defined according to the body mass index 
(BMI) of an individual, which is calculated 
by dividing the weight in kilograms by the 
square of the height in meters. A BMI ≥ 25 
indicates that an individual is overweight, 
and obesity is defined as a BMI ≥ 30. 
Waist circumference, which is regarded as 
a proxy for the amount of visceral fat and 
is considered another metric for obesity, 
is associated with metabolic syndromes 
that predispose to cardiovascular disorders 
(CVDs). Importantly, BMI thresholds 
for overweight and obesity are based on 
epidemiological studies of the general adult 
population of all ages, in whom increased 
risk of diseases and mortality have been 
observed above these thresholds. In a 
new longitudinal study focused on a large 
and representative sample of the oldest 
old (80 years old and above) individuals 
in China, Lv and colleagues1 found that 
lower mortality risks were associated with 
overweight to mildly obese BMI. The study 
challenges the application of public health 
recommendations for BMI in the general 
population to this age group.

Public health messages generally 
emphasize weight reduction to promote 
better health, but healthy and unhealthy 
weight recommendations may differ 
between age groups. With aging, many 
people are naturally concerned with 
reducing the risk or optimizing the 
management of various chronic diseases, 
of which CVDs constitute a large group. 
Age-related changes in physiology lead to 
increases in weight and waist circumference 
consequent on hormonal changes, resulting 
in an increase in body fat and decrease 
in muscle mass as well as increases in the 

central redistribution of fat. Furthermore, 
older people may get shorter as a result of 
osteoporosis affecting their spine, leading 
to a loss of length of individual vertebrae. In 
combination, these changes in weight, height 
and body composition associated with 
normal aging can strongly influence the BMI 
(for instance, by increasing it substantially) 
(Fig. 1a) — but they also raise concerns as 
to whether the interpretation of BMI should 

be invariant across the lifespan. Importantly, 
the identification of optimal weights with 
regard to health outcomes has largely been 
based on the general adult population, in 
which very old people are in the minority. 
Very old people always constitute a small 
percentage of general population surveys. 
One may therefore ask whether criteria 
derived from the general adult population 
should be applied to very old individuals. 
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Fig. 1 | Optimal BMI for all-cause, CVD and non-CVD mortality in individuals aged 80 years and above. 
a, Aging leads to changes in body composition, height and weight that can strongly influence the BMI. 
In this example, a decrease in height combined with an increase in body fat deposition do not lead to 
a change in weight but substantially increase the BMI. Such changes in body composition and BMI 
characteristics during normal aging beg the question of whether BMI is a reliable measure of health 
outcomes in older adults. The example case shown was adapted from a presentation given by J.-P. 
Michel at the International Summit on Health Ageing, Hong Kong (August 2013). b, In their study,  
Lv et al.1 found than an optimal BMI with regard to mortality risk in people aged 80 years and 
over is situated in the overweight-to-mildly obese range, challenging international and national 
recommendations for BMI in this age group.
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This is a very important question, as many 
societies are aging rapidly. When surveys 
have been carried out among older adults 
only, results generally show higher values 
for the definition of overweight and obesity 
associated with optimal health outcomes 
and mortality2. And yet such findings 
have largely been ignored by public health 
professionals, in spite of the fact that they 
have been reported in the USA, Australia, 
Europe and Hong Kong3–5.

The study by Lv and colleagues included 
27,026 community-dwelling older Chinese 
individuals, aged 80 years and above (mean 
age of 93 years old), who were followed 
longitudinally for up to 20 years5. They 
related BMI to all-cause mortality (and 
subdivided into CVD and non-CVD causes) 
and found that the optimal BMI in relation 
to mortality was in the overweight-to-
obesity range, between 26 and 30.6 kg m−2 
(Fig. 1b). Risk for CVD, non-CVD and all-
cause mortality decreased with increasing 
BMI to these values, and thereafter the risk 
curve remained flat: that is, no increased 
risk was observed above these values. They 
also found that wide waist-to-hip ratios 
were protective of non-CVD and all-cause 
mortality. Such a large study with long 
follow-up provides a strong endorsement 
of previous findings with similar or smaller 
samples in other countries, but is also 
unique in that it represents the oldest cohort 
studied thus far. Another strength of the 
study is its representativeness: it is part of 
the Chinese Longitudinal Healthy Longevity 
Study, which uses a random sample design 
targeted at the oldest age group and 
has equal numbers of men and women, 
covering half of the cities and counties in 23 
provinces. Approximately equal numbers of 
octogenarian, nonagenarian and centenarian 
individuals were included. Adjustments 
for various confounding factors — such as 
age, sex, residence, education, occupation, 
source of income, current martial status, 
living pattern, smoking and alcohol 
intake, exercise, various chronic diseases, 
hypertension, cognitive impairment and 
impairment of activities of daily living —  
were carried out. Limitations of the study 
were pointed out by the authors.  

In particular, cause of death was determined 
only for 77% of the participants, resulting 
in an underestimation of the total number 
of CVD or non-CVD mortality events. 
Second, there was no measurement of 
body composition that would have enabled 
disentangling the differential health effects 
of changing muscle mass and increasing 
body fat with age. The study shows that 
current overweight and obesity criteria  
for the general population should not  
be extrapolated to those above the  
eighth decade.

This study confirms the existence of the 
‘obesity paradox’; that being overweight or 
mildly obese is generally better for health in 
old age. It underscores the need for future 
studies to ‘unpack’ BMI in older people, as 
changing percentages of muscle and fat — 
as well as the distribution of fat — make 
up the composite index that is BMI6. With 
age, muscle mass declines and fat mass 
increases, with important and probably 
distinct consequences for health, and effects 
on chronic diseases and mortality; currently, 
this is not well understood. These health 
consequences may even be more important 
for the oldest old individuals. Such outcomes 
are centered on physical and cognitive 
function, the preservation of which reduces 
frailty and disability. The United Nations 
Decade of Healthy Aging 2021–2030 
highlights function and avoidance of 
dependency, rather than diseases and 
mortality, as healthy aging goals7. Measures 
to preserve muscle mass, reduce fat mass, 
and avoid a combination of muscle mass loss 
with increasing obesity (sarcopenic obesity)8 
will be important to achieve these public 
health goals.

Optimal body composition and body 
weight is a very active area of research that 
should also guide screening and intervention 
to avoid adverse health outcomes relevant 
to very old individuals, such as frailty, 
sarcopenia, falls, cognitive impairment, 
deteriorating nutritional status and 
declines in psychological well-being. The 
preservation of muscle mass, rather than fat 
reduction, is an important part of achieving 
an optimal BMI. Evidence-based guidelines 
show that resistance exercise and improved 

nutrition are key interventional strategies9,10. 
The attainment of cardiorespiratory 
fitness (as estimated by maximal oxygen 
consumption), as distinct from general 
physical activity, makes it possible for one 
to have a high BMI and be fit in terms of 
adverse health outcomes11.

The study by Lv et al.1 contributes to the 
evidence available to guide public health 
approaches to healthy aging that are aimed 
at optimizing function, not only treating or 
preventing chronic diseases. In the future, 
it is possible that body composition may 
be more relevant than BMI in predicting 
health outcomes, as it considers muscle 
and fat mass separately. Weight reduction 
programs could be tailored toward loss of 
fat mass while avoiding loss of muscle mass. 
A future public health message may also 
be that as one gets older, being overweight 
(using the general adult criteria) may not be 
detrimental to health provided that exercise 
(resistance and cardiorespiratory) is an 
integral part of efforts to achieve a  
healthy lifestyle. ❐
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