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Metabolically healthy obesity: what’s in a name?
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ABSTRACT

Metabolically healthy obesity refers to an obesity phenotype with no
or little evidence of metabolic dysfunction. Lower liver fat content
and visceral adipose tissue, greater insulin sensitivity and secretion,
greater cardiorespiratory fitness, and a predominantly lower body
(i.e., leg) fat deposition are key physiological traits of a metabolically
healthy phenotype. About 35% of all subjects with obesity are
metabolically healthy. These individuals have approximately half
the risk of developing type 2 diabetes and cardiovascular disease
compared with metabolically unhealthy subjects with obesity, but
they still have a significantly greater risk (by 50-300%) compared
with metabolically healthy lean subjects. Therefore, absence of
metabolic risk factors in people with obesity should not be a
contraindication for weight-loss treatment. Metabolically healthy
obesity needs to be treated, and this need is reinforced by the
fact that this phenotype is not stable over time, as ~50% of
these subjects will cease being metabolically healthy within
~10 y. Intervening early is therefore important. Weight loss dose-
dependently decreases visceral adipose tissue and liver fat content,
and it improves multiorgan insulin sensitivity and S-cell function
(i.e., it beneficially affects many of the physiological traits of a
metabolically healthy phenotype); however, weight loss is very
difficult to maintain. This typically results in disappointment among
patients and hinders adherence, which is likely critical for the limited
success of most weight-loss treatments in the long term. On the
other hand, using >1 metabolic health targets in a non-weight-loss-
centered treatment paradigm that includes prudent dietary changes
and increased physical activity can serve as an appropriate first goal
that can help motivate patients toward the long-term goals of obesity
treatment. Am J Clin Nutr 2019;110:533-539.
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Introduction

The past 4 decades have witnessed a worldwide increase in the
average BMI and the prevalence of overweight and obesity. The
global age-standardized mean BMI (in kg/m?) increased from
<22 in 1975 to >24 in 2014, and the prevalence of obesity
increased from 3-6% to 11-15%, respectively, so that in 2014,
worldwide ~266 million men and 375 million women were obese
(1). Both an increase in energy intake (2) and a decrease in

physical activity (3)—or an increase in sedentary behaviors (4)—
have been proposed to be primarily responsible for this alarming
trend by promoting a shift toward positive energy balance.
Obesity is a multifactorial disease, but it typically develops as
a result of small but chronic changes in energy balance—that
is, when energy intake exceeds energy expenditure; the excess
calories are stored in the body as fat (5). BMI correlates fairly well
with body fat in both men and women, and it is therefore used to
diagnose obesity, even though there is considerable variability in
the percentage body fat (by more than 10 units) for any given BMI
value (6, 7). From the evolutionary perspective, accumulation of
body fat serves to provide fuel in periods of limited access to
calories. Lean individuals with ~12 kg of fat in their body (~18%
of body weight) can survive for ~2 mo without food (8), whereas
obese individuals can have >100 kg of body fat (~50% of body
weight) and can survive with no calorie intake for >1 y (9).
Unfortunately, in modern times, when energy-rich food is readily
available and accessible, there is excess accumulation of fat in the
body (i.e., obesity), and this negatively affects most physiological
functions and nearly all organ systems (10). As a result, obesity
reduces survival by several years and increases total mortality,
most notably mortality from cardiometabolic diseases such as
type 2 diabetes, liver diseases, and cardiovascular diseases (11).
Nevertheless, it has become apparent that not all subjects with
obesity present with an abnormal cardiometabolic profile, just as
not all lean subjects (i.e., those without overweight or obesity) are
necessarily free of metabolic risk factors (12). These individuals
are referred to as “metabolically healthy” subjects with obesity.
This novel concept may prove valuable for the targeted treatment
of obesity, on the basis of stratification of subjects with obesity by
metabolic health status (13). Identifying individuals with obesity
who are metabolically healthy can potentially help avoid wasting
time, effort, and resources on subjects who may not benefit—or
benefit less—from weight loss treatment (14—17). This premise
remains quite controversial (15, 18), particularly inasmuch as the
healthier metabolic profile of subjects with metabolically healthy
obesity may not necessarily translate into a lower mortality
risk (19). This perspective briefly discusses recent findings on
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metabolically healthy obesity to promote the idea that no obesity
is truly benign and that obesity treatment should shift focus away
from body weight and move toward improving metabolic health
outcomes.

Definition and Prevalence

Although metabolically healthy obesity, in principle, implies
an obesity phenotype without any metabolic abnormalities what-
soever, most investigators have defined metabolically healthy
obesity as obesity in the absence of a clearly defined car-
diometabolic disorder, such as the metabolic syndrome, insulin
resistance, hypertension, diabetes, or dyslipidemia, but seldom
in the absence of all of them (20). Therefore, the vast majority of
studies have allowed their metabolically healthy obese subjects
to have at least some degree of metabolic dysfunction (most
commonly, having fewer than 2 metabolic syndrome criteria),
and even then there has been considerable variability in the
chosen criteria and cutoff values (21). In fact, a meta-analysis of
published studies identified 30 different definitions of metabolic
health (22). Despite recent attempts to standardize the concept
of metabolically healthy obesity by proposing a harmonized
definition (23), the absence of consensus and uniform criteria
to define metabolically healthy obesity makes estimates of its
prevalence somewhat elusive. Using different definitions can
result in a 3-fold range in the prevalence of metabolically healthy
obesity in the same population (24), with lower estimates being
obtained when stricter criteria are being used, both within and
between studies (22, 24). These uncertainties notwithstanding, a
recent meta-analysis of 40 population-based studies concluded
that ~35% (95% CI: 32%, 39%) of all people with obesity
in the world are metabolically healthy (25). Effectively, this
raises the possibility that treatment efforts could focus on
only 2 out of every 3 people with obesity. Nevertheless, the
term “metabolically healthy” is often misinterpreted as meaning
without any kind of complications whatsoever and, therefore,
without the need to treat. It is important to remember that in
addition to cardiometabolic diseases, obesity may be associated
with orthopedic problems, reproductive disorders, depression,
asthma, sleep apnea, renal disease, back pain, skin infections,
cognitive decline, social stigma, and overall reduced quality
of life (26). Therefore, absence of metabolic risk factors in
people with obesity should not be an indication for labeling
individuals with obesity as “healthy” and certainly should not be
a contraindication for initiating treatment.

Physiological Traits of Metabolic Health

Many investigators have attempted to identify physiological
correlates of metabolically healthy obesity. Stefan et al. (27)
assessed ~1000 individuals stratified by BMI. The prevalence
of metabolically healthy phenotype decreased dose-dependently
across the BMI strata, from 82% in subjects with normal weight
to 62% in subjects with overweight and 42% in subjects with
obesity. Principal component analysis was used to identify
factors associated with metabolic health and disease. Greater
liver fat content and visceral adipose tissue [but also abdominal
(i.e., upper body) subcutaneous adipose tissue] were linked to
metabolic disease, whereas greater insulin sensitivity, insulin
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secretion, cardiorespiratory fitness, and leg (i.e., lower body)
subcutaneous fat mass were linked to metabolic health (27).
Although it remains unclear which, if any, of these factors
are causes and which are consequences of metabolic disease,
the identified cluster of factors was similar across all BMI
strata, suggesting that the underlying determinants of metabolic
disease are more or less the same in people with normal weight,
overweight, and obesity. In other words, these traits are not
merely secondary to excess body fat. For example, a recent
study identified several genetic loci related to insulin resistance
in the absence of increased BMI and total body fat; these loci
were very strongly associated with lower leg fat mass and a
less “gynoid” distribution of obesity (28). Collectively, these
observations suggest that inadequate expansion of lower body
peripheral adipose tissue is a central component of metabolic
disease, possibly by promoting storage of excess calories in
upper body adipose tissue and organs, such as the liver,
that are not traditionally associated with fat storage (29). In
turn, accumulation of fat in these organs can disrupt normal
physiological function and eventually lead to cardiometabolic
disease. This is in line with the adipose tissue expandability
hypothesis (30), which postulates that each individual has a
maximum capacity for adipose tissue expansion, determined
by both genetic and environmental factors. Once this limit is
reached, excess calories begin to accumulate as fat in cells other
than adipocytes (independent of obesity per se), causing lipotoxic
insults including insulin resistance and inflammation (30).

Risk of Cardiometabolic Disease

Meta-analyses of prospective studies have unequivocally
demonstrated that metabolically healthy subjects with obesity
have approximately half the risk of developing type 2 di-
abetes (31) and cardiovascular diseases (20) compared with
metabolically unhealthy subjects with obesity (Figure 1A and
B, respectively). This reduction in risk is quite remarkable, but
cardiometabolic disease risk is still significantly elevated by 50—
300% compared with metabolically healthy lean subjects (i.e., the
reference group in Figure 1). Hence, there is a clear need to treat
both obesity phenotypes, whether unhealthy or healthy. These
data also imply that the presence of obesity confers a smaller
increase in risk compared with the presence of metabolic abnor-
malities per se. The importance of metabolic dysfunction, inde-
pendent of excess body weight, is exemplified when evaluating
risk of cardiometabolic disease among metabolically unhealthy
individuals stratified by BMI status. A metabolically unhealthy
phenotype, regardless of BMI, is associated with severalfold
greater risk of type 2 diabetes (32) and cardiovascular disease
(33) compared with a metabolically healthy lean phenotype.
Interestingly, the increase in risk associated with the presence
of metabolic dysfunction seems to be somewhat greater for lean
than for obese subjects (Figure 1C and D, respectively). Likewise,
data from The Health Improvement Network cohort in 3.5 million
participants demonstrate that independent of BMI status, the
presence of progressively more metabolic abnormalities (0, 1, 2,
or 3) is associated with a dose-dependent increase in the risk of
cardiovascular disease (34). These observations, representing the
summation of data from many independent studies, demonstrate
that metabolically healthy obesity is a significantly less risky
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FIGURE 1 (Top) Risk of type 2 diabetes (A) and cardiovascular diseases (B) in MHO and MUO subjects compared to MHL subjects. (Bottom) Risk
of type 2 diabetes (C) and cardiovascular diseases and all-cause mortality (D) in MUNW, MUOW, and MUOB subjects compared with MHNW subjects.
Numbers in parentheses refer to the number of individual studies evaluating each phenotype. Bars indicate mean values, and error bars indicate the low and
high 95% ClIs. The risk of all experimental groups in all panels is statistically significantly greater than that of the corresponding reference group (P < 0.05).
MHL, metabolically healthy lean subjects; MHNW, metabolically healthy subjects with normal weight; MHO, metabolically healthy obese subjects; MUNW,
metabolically unhealthy subjects with normal weight; MUO, metabolically unhealthy obese subjects; MUOB, metabolically unhealthy subjects with obesity;
MUOW, metabolically unhealthy overweight subjects. Figure based on data provided in the meta-analyses in references 20 and 31-33.

phenotype compared with obesity with metabolic dysfunction,
but it is by no means a benign phenotype shielded against
the development of cardiometabolic disease (35). This is true
even when strict definition criteria are being used—that is, for
individuals with obesity who have no metabolic abnormalities—
although the increase in risk varies for different cardiovascular
outcomes (~100% greater risk of heart failure, ~50% greater risk
of coronary heart disease, ~10% greater risk of cerebrovascular
disease, and no increase in risk of peripheral vascular disease
compared with normal weight individuals with no metabolic
abnormalities) (34).

Stability of the Phenotype over Time

A previous study classified subjects with obesity as healthy
or unhealthy on the basis of liver fat content alone and found
that metabolically healthy subjects were protected against the
deleterious metabolic effects of modest weight gain induced
by overfeeding (~6% of baseline body weight after 8§ wk)
(36). Although these results are impressive, what is not known
is whether this protection is permanent or just temporary. A
recent meta-analysis of 12 cohort studies including a total of
5914 metabolically healthy subjects with obesity found that
approximately half (49%; 95% CI: 38%, 60%) developed 1 or
more metabolic abnormalities during a natural follow-up period
of 3-10 y and therefore ceased being “metabolically healthy”

(25). In addition, as shown in a recent report from the Multi-
Ethnic Study of Atherosclerosis, conversion from a metabolically
healthy obesity phenotype to a metabolically unhealthy obesity
phenotype was associated with a significant increase in the risk
of cardiovascular disease (by ~60% during a median follow-
up of 12.2 y) (37). This was not the case for individuals with
obesity who maintained their metabolically healthy phenotype
over time, in whom risk was indistinguishable from that in
metabolically healthy lean subjects (37). These data suggest that
a stable metabolically healthy obesity phenotype may, in fact,
not confer significantly increased risk of cardiometabolic disease.
Conversion to an unhealthy phenotype can also be observed
among subjects without obesity (25, 38), and 30-y follow-up
data from the Nurses’ Health Study demonstrated that conversion
to a metabolically unhealthy phenotype increases cardiovascular
disease risk independent of BMI status (39). Overall, these
data suggest that metabolic health is a temporary trait, and
its loss—which is not necessarily the result of weight gain
and obesity—increases the risk of developing cardiometabolic
disease. Nevertheless, Appleton et al. (38) observed that although
~30% of subjects with metabolically healthy obesity at baseline
converted to an unhealthy phenotype after a natural follow-up of
5.5-10.3 y, the opposite also occurred, with ~16% of subjects
with metabolically unhealthy obesity at baseline converting to
a healthy phenotype at follow-up. Appropriate interventions
to facilitate conversion from a metabolically unhealthy to a
metabolically healthy phenotype in individuals with obesity may
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therefore be valuable in reducing obesity-related comorbidities.
Early treatment is essential because the proportion of subjects
who remain metabolically healthy declines almost linearly with
age independent of BMI status (39).

Role of Weight Loss in Obesity Treatment

Moderate weight loss has long been considered the cornerstone
of obesity treatment, with most scientific organizations and expert
panel committees recommending 5-8% weight loss in order
to reduce risk of cardiometabolic disease and obesity-related
comorbidities (40—43). It is not entirely clear if weight loss has
similar beneficial effects in people with metabolically healthy and
unhealthy obesity. In response to various lifestyle interventions
inducing weight losses of 3—-7% in magnitude during a period
of 3-9 mo, improvements in several (but not all) metabolic
outcomes have been reported to be smaller among people
with metabolically healthy obesity compared with those with
metabolically unhealthy obesity (14—17), whereas improvements
of similar magnitude have been observed after somewhat greater
weight loss (8-9%) (18). Whether the amount of weight loss,
the duration of the intervention, the type of diet and exercise
prescription, the definition of metabolic health, or other factors
are responsible for these inconsistent results is not known. A
recent study in subjects with metabolically healthy obesity who
lost <10% or >10% of their baseline body weight after a 12-mo
lifestyle intervention found changes in the plasma metabolome
that are consistent with a dose-dependent weight-loss-induced
improvement in the cardiometabolic risk profile (44), suggesting
that greater weight loss can improve metabolic function in people
with obesity irrespective of baseline metabolic status. Clearly,
this is an area of investigation in which more research is required.

A variety of approaches can be used to induce clinically
significant weight loss (5-8%), including diet, exercise, and
pharmacotherapy (45). Among the various dietary treatments,
low-calorie diets, high- and low-fat diets, high-protein diets, meal
replacements, dietary regimens with and without behavioral and
physical activity components, and so on have all been shown
to be effective in the short term (46). However, a common
characteristic of all approaches is the regain of lost weight
over time so that maintenance of a weight loss >5% in the
long term is unlikely (45, 46). Furthermore, even when an
intervention is successful in maintaining modest weight loss for a
prolonged period of time, such as ~6% weight loss after ~10y of
follow-up in the Action for Health in Diabetes (Look AHEAD)
study, there is still no clear beneficial effect on cardiovascular
disease morbidity and mortality (47). It is not known if this
can be attributed to the presence of diabetes, the older age, the
generally low baseline cardiovascular disease risk of the Look
AHEAD participants, the gradual decline in body weight in the
control group that minimized differences in weight loss from
the intervention group at study end (3.5% and 6%, respectively),
or possible differences between groups in the composition of
lost weight (i.e., fat and lean mass) (47-49). A recent post hoc
analysis of the Look AHEAD trial examined weight loss in the
entire cohort and found that individuals who lost >10% of their
baseline body weight in the first year had ~21% lower risk of
the primary outcome and ~24% lower risk of the secondary
outcome during ~10 y of follow-up compared with individuals
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with stable weight or weight gain (50). These observations
raise the possibility that greater amounts of weight loss may
be required to decrease cardiovascular disease morbidity and
mortality. However, lifestyle intervention approaches, no matter
how intense, are unlikely to treat obesity in the long term (i.e.,
reduce BMI to <30 kg/m2) (21). In fact, this may be true even
for bariatric surgery, despite the massive amounts of weight loss,
because these patients typically start from a much greater baseline
BMI (21).

Non-Weight-Loss-Centered Treatment Paradigms

The treatment of obesity need not necessarily focus on the
quantitative reduction in energy intake to induce weight loss.
Qualitative changes in the diet but also increased physical activity
can favorably affect cardiometabolic function and decrease
disease risk, even with little accompanying weight loss. Adoption
of a more plant-based dietary pattern is increasingly being
recommended for lowering cardiometabolic disease risk and
improving overall health and well-being (51); however, not all
plant-based diets are created equal. In a reanalysis of data from
3 prospective cohort studies in the United States (Nurses’ Health
Study I and II in women and the Health Professionals Follow-
Up Study in men), Satija et al. (52, 53) observed that plant-
based diets containing higher amounts of healthy foods such
as whole grains, fruits, vegetables, nuts, legumes, oils, tea,
and coffee were associated with lower risk of coronary heart
disease and type 2 diabetes, but plant-based diets including higher
amounts of less healthy plant foods, such as refined grains,
potatoes/fries, and foods and beverages high in added sugar, were
linked to increased disease risk. Accordingly, a large European
randomized controlled trial [the PREDIMED (PREvencion con
Dleta MEDiterrdnea) study; reanalyzed] demonstrated that a
Mediterranean-style diet without energy restriction can decrease
cardiovascular disease and diabetes risk by ~30% and 20-40%,
respectively, during a period of ~5 y compared with a control
low-fat diet, in the absence of significant changes in body weight
(54-56). The Mediterranean diet is a relatively high-fat dietary
pattern (total fat intake ranges from 30% to >40% of energy;
mainly unsaturated vegetable fats) and is characterized by high
intake of plant foods (fruits, vegetables, breads, other forms
of cereals, potatoes, beans, nuts, and seeds) and olive oil as
the principal source of fat; moderate intake of dairy products
(principally cheese and yogurt), fish, and poultry; and low intake
of red meat, processed foods, and sweets (57). In contrast
to the beneficial effects of a high-fat Mediterranean dietary
pattern, decreasing total fat intake to <20% of energy while still
increasing consumption of fruits, vegetables, and grains, as in
the Women’s Health Initiative Dietary Modification Trial, did
not significantly reduce cardiovascular disease or diabetes risk,
despite inducing small amounts of weight loss (0.5-2 kg over 7—
9 y) (58-60). These observations emphasize the importance
of both diet composition and food sources when evaluating
the health effects of diets. A variety of eating patterns can
have beneficial effects on metabolic parameters independent of
changes in body weight (61, 62), but whether they can help
in the conversion of metabolically unhealthy obesity to the
metabolically healthy phenotype is not known.
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Physical activity has received little attention in studies
evaluating morbidity and mortality in metabolically healthy and
unhealthy obese and lean individuals. A recent meta-analysis of
cross-sectional studies concluded that subjects with metaboli-
cally healthy obesity are more physically active, spend less time
in sedentary activities, and have ~30% greater cardiorespiratory
fitness (an objective measure of aerobic/endurance capacity)—
but not different muscle strength—compared with subjects with
metabolically unhealthy obesity (63). Cardiorespiratory fitness is
an important physiological trait of metabolic health independent
of BMI status (27), and adjusting for physical activity or fitness
attenuates or abolishes the increase in cardiovascular disease
morbidity and mortality associated with metabolically healthy
obesity compared with the metabolically healthy normal-weight
status (23, 63, 64). Despite the fact that aerobic exercise is
less effective than hypocaloric diet in reducing body weight in
practice, it is more effective in decreasing visceral fat, which is
an adipose tissue depot that is strongly linked with metabolic
dysfunction (65). Accordingly, regular exercise training, even
with minimal or no weight loss, can bring about a variety
of beneficial changes in cardiometabolic risk factors, such as
improved insulin sensitivity and glucose homeostasis, enhanced
endothelial function, favorable alterations in the blood lipid and
lipoprotein profile, lower blood pressure, improved hemostatic
function, increased anti-inflammatory markers, and decreased
pro-inflammatory markers (66, 67). Putting more focus on
increasing time devoted to physical activity and decreasing
sedentary time may thus be a critical component of a non-weight-
loss-centered approach to treat metabolically unhealthy obesity,
help transition into the metabolically healthy obesity phenotype,
and ultimately lower cardiometabolic morbidity and mortality in
these subjects.

Conclusions

On the basis of the aforementioned findings, it is reasonable
to question whether obesity treatment should keep focusing on
weight loss per se or shift focus on parameters of metabolic
health. Focusing on weight loss as the main treatment outcome
can have negative effects on long-term adherence because the
gradual slowing of the rate of weight loss with time and the
subsequent weight regain can make patients feel disappointed
and helpless, and thereby more likely to relapse to pretreatment
patterns of eating and physical activity (68). It has been shown
repeatedly that adherence to the diet—whichever diet that
may be—is a key factor for long-term weight-loss treatment
success (69, 70). Achieving 1 or more “easier”” metabolic health
targets (e.g., reducing fasting or postprandial blood glucose
concentrations), despite not losing a significant amount of
weight, can act as positive reinforcement and facilitate adherence.
Although it remains uncertain if metabolically healthy subjects
with obesity will benefit from moderate weight loss (5—10%)
to the same extent as their metabolically unhealthy peers (14,
15, 18), there is no doubt that this amount of weight loss has
multiple beneficial effects for metabolically unhealthy subjects
with obesity (15, 18, 71). Weight loss dose-dependently decreases
visceral adipose tissue and liver fat content, and it improves
multiorgan insulin sensitivity and S-cell function (71), all of
which have been identified as key correlates of metabolic health
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(27). As a result, ~25-30% of metabolically unhealthy subjects
with obesity convert to a metabolically healthy phenotype after
a modest ~10% weight loss, even if obesity is not resolved
(18, 21). Note, however, that smaller weight losses (2—4%) may
not be sufficient to induce a shift from the unhealthy to the healthy
obesity phenotype, despite significant improvements in several
cardiometabolic risk factors (16, 17).

In addition, there is ample evidence of multiple health benefits
of a non-weight-loss-centered paradigm for obesity treatment
(66), thereby providing a wide array of possible initial therapeutic
targets. In this respect, the concept of metabolically healthy
obesity might be an appropriate first goal of treatment, which
can motivate patients toward the long-term goal of lower
body weight and protection from cardiometabolic disease (21).
Implementation of such a treatment paradigm in clinical practice
will require a consensus on the definition of metabolically healthy
obesity, or at the very least a clear description of initial metabolic
health goals. Although this is not going to be an easy process,
the historical failure of traditional obesity treatment paradigms
suggests we at least start assessing the problem of obesity from a
different perspective.

The sole author was responsible for all aspects of this manuscript. The
author declares no conflicts of interest.
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