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Elderly Obesity: Is It Harmful or Beneficial?
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The prevalence of obesity among elderly populations is a matter of increasing concern. Elderly obesity is a 
pathophysiologically complex issue, and predictions regarding obesity-related comorbidity and weight man-
agement are challenging. As individuals age, changes in the body composition, such as increase in fat mass and 
decrease in muscle mass, are observed even in the absence of changes in body weight and body mass index. 
Hence, body mass index and other indices of obesity should be cautiously interpreted in the elderly, and weight 
loss should be recommended for obese elderly individuals with functional limitations or metabolic complica-
tions that may improve with weight loss. By the year 2026, more than 20% of the Korean population will be 
aged 65 years or older, and this along with the obesity epidemic is expected to pose an increasingly serious fi-
nancial problem for the Korean healthcare system. This review summarizes the epidemiology of obesity in Ko-
rea, the clinical implications of elderly obesity, and considerations regarding weight management. Understand-
ing the complexity of elderly obesity could facilitate the design of preventative and therapeutic strategies that 
would have a positive impact on the overall health of the Korean population.
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INTRODUCTION

Progressive aging of the population and the steady increase in life 
expectancies in prosperous countries are paralleled by increases in 
age-associated metabolic diseases and functional limitations.1,2 Ko-
rea is not an exception to this trend and is expected to become a 
super-aged society by 2026, with more than 20% of the population 
older than 65 years of age. In a recent study, researchers predicted 
that the average life expectancy of women in Korea will exceed 90 
years by 20303, and Korean men are projected to make similarly 
large gains. However, this increase in life expectancy does not nec-
essarily correspond to an increase in healthy life years.

In addition to population aging, obesity is a complex and increas-
ingly prevalent condition that affects the quality of life, increases 
the risk of illness, and reduces the disability-adjusted life expectan-

cy in both elderly and young populations worldwide.4,5 According 
to the Asia-Pacific criteria of the World Health Organization guide-
lines, body mass index (BMI) values of 23.0–24.9 kg/m2, 25.0–
29.9 kg/m2, and ≥ 30 kg/m2 correspond to the classifications of 
overweight, grade I obesity, and grade II obesity, respectively, re-
gardless of age.6 In addition, abdominal obesity is defined by the 
Korean Society for the Study of Obesity as a waist circumference 
> 90 cm in men and > 85 cm in women. In Korea and many other 
countries, increases in the prevalence of obesity have been ob-
served in all age groups, with steady and significant increases in 
prevalence of obesity and abdominal obesity among the elderly.6 
The aging population and obesity epidemic together signify a dou-
ble disease burden for the future. These epidemiological trends 
represent an increasingly serious financial problem that will be 
faced by the Korean healthcare system.
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Obesity is a more pathophysiologically complex condition in 
older people than in young and middle-aged adults. This complex-
ity makes it difficult to predict obesity-related comorbidities and 
presents a clinical conundrum in terms of weight management. 
BMI-defined obesity is strongly associated with cardiometabolic 
risk factors, and the use of BMI to classify obesity is simple and 
convenient from a treatment perspective. However, BMI does not 
account for variations in lean body mass, fat mass, or fluid reten-
tion.7 Moreover, aging is often accompanied by progressive loss of 
muscle mass and strength (i.e., sarcopenia) and an increase in fat 
mass, even in individuals with relatively stable BMI.8,9 Accordingly, 
it remains uncertain whether BMI is an appropriate measure of 
obesity in older individuals. Instead, parameters such as waist cir-
cumference and measurement of body composition may be more 
important than BMI in this population. In addition, weight man-
agement in elderly people should aim to improve and maintain 
physical functioning and quality of life, as well as prevent medical 
problems associated with obesity in young and middle-aged pa-
tients.10

Elderly obesity is a multifactorial condition resulting from long-
term imbalance between energy intake and expenditure, with is in-
fluenced by genetic, epigenetic, and environmental factors.11,12 In 
addition, sociocultural factors may play a role in the national preva-
lence of obesity. In developing countries, overweight and obesity 
tend to be more prevalent among women, while in developed 
countries, obesity is more common among men.4 In accordance 
with this trend, the prevalence of abdominal obesity and general 
obesity in Korea is more rapidly increasing among men than 
among women6, and various factors have been suggested to con-
tribute to age- and sex-related differences in obesity patterns. This 
paper reviews these differences in terms of the epidemiology of 
obesity in Korea, and discusses the clinical implications of obesity 
and related considerations regarding weight management in the el-
derly. 

PREVALENCE OF OBESITY, SARCOPENIA, 
AND SARCOPENIC OBESITY IN THE 

ELDERLY

The prevalence of obesity continues to increase among all age 

groups.6 In Korea, the prevalence rates of general obesity and ab-
dominal obesity peak at approximately 60 and 70 years, respective-
ly, after which point body weight stabilizes and begins to decline. 
However, current trends indicate that the prevalence of obesity will 
continue to increase among the elderly. According to the National 
Health Insurance Service database, the frequency of obesity among 
adults aged 70–79 years increased from 31.7% in 2006 to 36.6% in 
2015, whereas among those aged ≥ 80 years, the frequency of obe-
sity increased from 21.9% in 2006 to 27.5% in 2015. Similar trends 
were observed for the prevalence of abdominal obesity among the 
elderly, as well as the presence of obesity among young adults (ages 
20–29 years, 30–39 years, and 40–49 years).6

From 2014 to 2015, the prevalence of BMI-defined obesity 
among men increased up to the age of 30 years and then decreased 
from 40 to 50 years of age.6 In women, however, it increased until 
the mid-70s and decreased thereafter. In contrast, the prevalence of 
abdominal obesity steadily increased from 20–30 years of age to 70 
years of age in both men and women, followed by decreases among 
those older than 80 years. Interestingly, the prevalence of abdomi-
nal obesity in those younger than 60–70 years of age was higher 
among men than women, whereas the reverse was true thereafter. 
The evidence clearly suggests sex-based differences in body com-
position and prevalence of obesity.

Fig. 1 presents age-related trends in appendicular skeletal muscle 
mass and visceral fat area, based on data from the Korean Sarcope-
nic Obesity Study (KSOS).13 Although young and middle-aged 
men had more visceral fat than women of the same age, the total 
incremental change in visceral fat area with aging was greater in 
women than in men. In men, the appendicular skeletal muscle 
mass increased with age, peaked at approximately 20–30 years, and 
showed a dramatic decrease thereafter. However, in women, con-
siderably different changes in muscle mass were observed with ag-
ing. These results were consistent with the analyses of data from 
the Korea National Health and Nutrition Examination Survey 
2008–2010, which showed that, in women, muscle mass slowly in-
creased until approximately 40 years of age, remained constant un-
til 50–60 years of age, and decreased slightly thereafter.14 Hence, in 
the Korean elderly population, the prevalence of class II sarcopenia 
is higher among men than among women when using the unad-
justed or height-adjusted appendicular skeletal muscle mass al-
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though the prevalence varies among operating methods.13,15

Approximately 30%–50% of adults aged 80 years or older may 
be adversely affected by sarcopenia.16 This condition often co-oc-
curs with an absolute or relative increase in fat mass; this scenario, 
termed sarcopenic obesity17,18, may confer a cumulative risk derived 
from the combination of the two body composition phenotypes. 
The prevalence of sarcopenic obesity among the elderly is increas-
ing with population aging19-21, and this has led to increased interest 
among nutritionists, geriatricians, and public health officers regard-
ing the impact of this combined condition on physical and cardio-
metabolic functions.

Two scenarios may be conducive to the onset of sarcopenic obe-
sity. First, weight gain and especially fat gain may induce sarcopenic 
obesity in lean subjects. Second, in morbidly obese subjects, weight 
loss may induce muscle loss at varying rates, leading to the onset of 
sarcopenic obesity consequent to prominent losses in muscle mass 
(Fig. 2).22 The results of previous epidemiologic studies in Korea 
suggest that the former may occur mainly in women, while the lat-
ter may occur more frequently in men.

PATHOPHYSIOLOGY OF OBESITY IN THE 
ELDERLY

The pathophysiological mechanism of elderly obesity is complex 

and involves interactions among aging and endocrine (insulin, 
leptin, corticosteroid, testosterone/estrogen, growth hormone/in-
sulin-like growth factor [IGF]-1, vitamin D), immunological (pro-
inflammatory cytokines, oxidative stress, mitochondrial dysfunc-
tion, apoptosis pathways) and lifestyle factors (diet, physical activi-
ty, smoking), among others.23,24 Of these, aging has been associated 
with important changes in body composition, such as progressive 
loss of skeletal muscle and increase and redistribution of body fat 

Figure 2. Two hypothetical scenarios of elderly obesity. esp, especially.
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Figure 1. Relationships of age with appendicular skeletal muscle mass (A) and visceral fat area (B) in both men and women (based on data from the Korean Sarcopenic 
Obesity Study).13

A

50

40

30

20

10

Ap
pe

nd
icu

la
r s

ke
le

ta
l m

us
cle

 m
as

s (
kg

)

	 20	 40	 60	 80

Age (yr)

Men: r= 0.128, P= 0.077
Women: r= 0.558, P< 0.001

Men: r= –0.529, P< 0.001
Women: r= –0.165, P= 0.003

B

300

200

100

0

Vi
sc

er
al

 fa
t a

re
a 

(cm
2 )

	 20	 40	 60	 80

Age (yr)

Men
Women

Men
Women



Kim TN  Elderly Obesity in Korea

J Obes Metab Syndr 2018;27:84-92 http://www.jomes.org  |  87

that together comprise sarcopenic obesity.18 As noted above, men 
begin to experience a progressive loss of muscle mass beginning at 
approximately 40 years of age, whereas the changes in fat distribu-
tion with age, particularly an increase in visceral fat, are more 
marked in women than in men. Furthermore, fat is increasingly de-
posited in the skeletal muscles and liver with increasing age. 

In addition to ectopic fat accumulation, the loss of skeletal mus-
cle, the largest insulin-responsive target tissue in the body, leads to 
insulin resistance and thus promotes a vicious cycle between mus-
cle loss and fat gain.12 Moreover, an increase in intra-abdominal fat 
accumulation (i.e., visceral fat) may increase the levels of proinflam-
matory adipokines and oxidative stress, which further promote in-
sulin resistance and have potentially direct catabolic effects on 
muscles.9,25,26 In a longitudinal KSOS study, visceral obesity was 
found to be independently associated with future losses of skeletal 
muscle mass after adjusting for confounding factors.27 This age-re-
lated progressive loss of muscle mass leads to decreases in physical 
performance, disability, and frailty24,28,29, which contribute to weight 
gain by reducing energy expenditure.

In addition to insulin resistance, obesity-related hormonal chang-
es include decreased estrogen level in women, decreased total tes-
tosterone level in both men and women, and decreased free testos-
terone level in men.30 However, obesity and age-related decline in 
sex hormones are linked by complex relationships in the elderly. In-
creased adiposity is often associated with high circulating levels of 
free fatty acids, which inhibit growth hormone production and de-
crease plasma IGF-1 level.31 Therefore, low levels of or resistance to 
these anabolic hormones may exacerbate muscle impairment in 
older individuals with obesity. In addition, behavioral factors such 
as physical inactivity and inappropriate food intake, as well as 
chronic illness, can lead to muscle loss while preserving body fat.11 
These multifactorial influences suggest that complex interventions 
may be the most effective means of counteracting obesity in the el-
derly.

CLINICAL IMPLICATIONS OF OBESITY IN 
THE ELDERLY

Effects of obesity on chronic metabolic diseases
Obesity is associated with various comorbidities, regardless of 

age. While obesity presents as an excess of body weight and adi-
pose tissue in young and middle-aged adults, this condition is more 
physiologically and anatomically complex and less clearly quantifi-
able in the elderly. Although the relationship between BMI and 
cardiometabolic disease risk is much weaker in the elderly than in 
younger people, both metabolic syndrome and type 2 diabetes are 
positively associated with obesity indices such as BMI and waist 
circumference, regardless of age.11 In addition, cardiovascular risk 
factors such as hypertension and dyslipidemia, as well as certain 
cancers, are more common in older people with higher waist cir-
cumferences.32,33 

In older individuals, metabolic disorders may arise via complex 
mechanisms involving age-related declines in sex hormones. For 
example, late-onset hypogonadism in men is associated with obesi-
ty and obesity-related metabolic disorders34, while obese post-
menopausal women face a greater risk of metabolic disorders rela-
tive to their lean counterparts, despite having higher total concen-
trations of estrogens primarily derived from the aromatization of 
androgens in adipose tissue.35 In one study, the chronic administra-
tion of 17β-estradiol protected against high-fat-diet-induced glu-
cose intolerance even though exogenous estradiol can increase in-
flammation in adipose tissue.36 These findings suggest that andro-
gens derived from intra-abdominal fat, rather than aromatized es-
trogens, may induce metabolic disorders and serve as cardiovascu-
lar risk factors. 

Effects of obesity on ischemic heart disease and stroke
Excess adiposity is associated with an increased incidence of car-

diovascular events. More than 9 years of follow-up data from the 
Korea Medical Insurance Corporation Study revealed that BMI 
was strongly related to the incidence of ischemic heart disease in 
relatively young Korean men and women (age at baseline: mean ±  
standard deviation, 44.8 ± 6.7 years in men and 42.1 ± 6.0 years in 
women), without specific thresholds of abrupt change in risk and 
without a U-shaped relation.37 In addition, a heavier body weight 
has been associated with a modest increase in the risk of coronary 
heart disease in people aged 65 years.38,39 Furthermore, change in 
weight from middle to old age and current weight may be indica-
tors of risk of cardiovascular disease in old age.40 

In contrast, studies on the association between obesity and 
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stroke in older age have yielded inconsistent results. Over a 22-year 
period, the Honolulu Heart Program prospectively followed a co-
hort of 1,163 nonsmoking men aged 55–68 years and observed a 
positive relationship between baseline BMI and risk of thrombo-
embolic stroke.41 A 13-year prospective cohort study among 
439,582 Korean women aged 30–95 years demonstrated that the 
hazard ratio of overall stroke progressively increased with increased 
BMI, and an increased risk of stroke was more prominent in the 
younger group ( < 50 years).42 However, BMI was not indepen-
dently associated with incidence of stroke among Korean individu-
als older than 50 years of age at baseline.42 A Spanish registry of 
2,000 consecutive stroke patients and the Framingham Study re-
ported that obesity was a risk factor for stroke in older women but 
not in older men.43,44 To further complicate the issue, a post-hoc 
analysis of the Systolic Hypertension in the Elderly trial identified 
an association of the lowest BMI quintile, rather than obesity, with 
an increased occurrence of stroke in both older men and women 
with hypertension.45 Therefore, the results of studies of the effects 
of weight gain on stroke in older adults should be cautiously inter-
preted. Although overweight and obese older adults face a higher 
risk of cardiovascular disease, studies also suggest a paradoxical as-
sociation of obesity in the elderly with a lower cardiovascular dis-
ease mortality rate.7 

Effects of obesity on arthritis, disability, frailty, dementia, 
and impaired quality of life

Elderly people with obesity, especially those who faced obesity 
earlier in life, have a greater risk of osteoarthritis of the knee; to-
gether with sarcopenia, this condition can cause disability, physical 
impairment, and reduced quality of life.11,46 In contrast, low muscle 
mass in the absence of obesity is not associated with physical dis-
ability.20 In accordance with these findings, BMI exhibits an inverse 
correlation with physical performance measurements in older peo-
ple47,48, and compared to low muscle mass, high body fat and high 
BMI values are more strongly associated with the risk of functional 
limitations in the elderly.

In older people, obesity is known as an important risk factor for 
frailty, which is closely associated with impaired physical function. 
In the Cardiovascular Health Study, individuals who developed 
frailty had higher body weights and were more likely to have cen-

tral obesity.49 The English Longitudinal Study of Ageing identified 
an association of frailty with a high waist circumference, even 
among underweight older people, as well as a U-shaped association 
of BMI with frailty.50 

Other studies have identified risk factors commonly associated 
with coronary disease, stroke, and other vascular disorders among 
the predictors of dementia. One meta-analysis indicated the pres-
ence of a U-shaped association between BMI and dementia (P=  
0.034); in other words, both obesity and underweight were associ-
ated with increased risk of dementia.51 Although the associations of 
frailty and dementia with BMI both yielded U-shape curves, the 
poor quality of life associated with obesity may also be attributable 
to the relationships between BMI and the aforementioned out-
comes, such as chronic metabolic disease, arthritis, and physical 
impairment. 

Effects of obesity on mortality
The negative effects of high BMI on the risk of all-cause mortali-

ty have been well established. Despite the elevated risk of cardio-
vascular disease among overweight or obese older adults, however, 
some studies on the association between BMI and mortality have 
suggested a paradoxical association of overweight or obesity with 
reduced cardiovascular disease-related mortality in this population. 
This phenomenon is appropriately called the “obesity paradox.”7,52 
In the elderly, the association between BMI and all-cause mortality 
yields a U-shaped curve, indicating an increased risk of death for 
both underweight and obese individuals.7 Nevertheless, these ob-
servational studies have often been misinterpreted to suggest that 
obesity is not particularly harmful in the elderly; however, in con-
trast, absolute mortality risk associated with increased BMI increas-
es up to 75 years of age.53 Notably, the obesity paradox may repre-
sent an artificial defect caused by the use of BMI to measure obesi-
ty in the elderly. Specifically, very old people with a low BMI com-
prise two groups: those who have always been lean and physically 
active and those who were often physically inactive and lost weight 
because of chronic illness or smoking habits. Accordingly, despite 
their similar BMI, these two groups of people may have very differ-
ent body compositions and body fat distributions.

Because older adults tend to have higher proportions and differ-
ent distributions of body and visceral fat, waist circumference or 
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body composition analysis data should be considered together 
with BMI when evaluating the degree of obesity in the elderly. For 
example, Janssen et al.54 found that, in people aged 65 years and 
older, higher BMI values were associated with lower death rates af-
ter controlling for waist circumference; similarly, waist circumfer-
ence was associated with a higher risk of death after controlling for 
BMI. These results suggest that BMI may be a reflection of lean 
mass in individuals with similar waist circumference values, where-
as waist circumference is a reflection of visceral fat mass in subjects 
with similar BMI values.55 The optimal BMI and waist circumfer-
ence targets in older adults remain to be validated in a large pro-
spective trial, and more research is needed to evaluate this relation-
ship.

IS WEIGHT LOSS IN THE ELDERLY 
BENEFICIAL OR HARMFUL?

In young or middle-aged people with obesity, weight loss is asso-
ciated with many benefits and reduced risks of complications aris-
ing from fat burdens. In contrast, the effects of weight loss in the el-
derly remain controversial. Two scenarios, intentional and uninten-
tional, can be used to classify weight loss in older adults, and it may 
be important to differentiate these scenarios when reviewing the 
positive and negative effects of weight loss in older people with 
obesity. For example, those who experience unintentional weight 
loss may be more likely to smoke and have chronic illnesses such as 
cancer or chronic heart, lung, and kidney disease. In contrast, those 
who experience intentional weight loss may experience clinical 
benefits with regard to osteoarthritis, functional disability, type 2 
diabetes, and cardiovascular disease, despite slight decreases in 
bone mineral density and skeletal muscle mass.56,57 In addition, ob-
servational studies have demonstrated increases in life expectancy 
among older individuals with type 2 diabetes who lost weight in-
tentionally.58 However, few clinical trials have addressed the associ-
ation between intentional weight loss and mortality among older 
adults with obesity; therefore, limited evidence supports the asso-
ciation of weight reduction with long life expectancy.

The existing evidence suggests that intentional weight loss 
should be recommended specifically to older adults with obesity-
related comorbidities, including those with functional limitations 

or metabolic complications such as metabolic syndrome, type 2 di-
abetes, and cardiovascular disease. Although the current therapeu-
tic options for weight management in older adults do not differ 
from those offered to younger or middle-aged people, intentional 
weight loss strategies offered to older people should pay more at-
tention to preventing loss of bone and muscle. Although older indi-
viduals are already likely to have relatively low muscle mass, further 
reductions due to weight loss could be mitigated by a regimen of 
regular resistance exercise combined with adequate protein in-
take.59 

CONCLUSION

The aging of the Korean population has led to an increase in the 
population of older adults with obesity. Obesity is a chronic disease 
associated with cardiovascular diseases and functional impairment, 
regardless of age. Therefore, aging and obesity comprise a signifi-
cant health crisis in terms of the risk of sarcopenic obesity. In addi-
tion to the increased health risks, the possible mechanisms and 
clinical implications of obesity are more complicated and less well 
understood in older adults than in younger people. Therefore, 
more research is needed to determine the optimal BMI and waist 
circumference values and other potential indices of body composi-
tion in the elderly, as these will help to guide therapeutic decisions. 
A better understanding of the complexity of elderly obesity, from 
the viewpoint of sarcopenic obesity, is expected to facilitate the de-
sign of preventative and therapeutic strategies that will positively 
impact the overall health of the population. 
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