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SUMMARY
Objective: This article briefly summarizes the results of existing research on metabolically healthy obesity in the context of health risks.
Methods: The PubMed database was searched for relevant meta-analyses addressing metabolically healthy obesity in the context of health risks.
Results: We included a total of 17 relevant meta-analyses in this review. The results of the studied meta-analyses showed that metabolically 

healthy obesity may be only a transient condition associated with an increased risk of developing metabolic abnormalities in the future. People 
with obesity without metabolic abnormalities have an increased risk of type 2 diabetes, cardiovascular disease, cancer, chronic kidney disease, 
and depressive syndrome. In addition, all people with obesity are at risk of pathogenesis resulting from the mechanical stress caused by presence 
of abnormal adipose tissue, such as sleep apnoea syndrome or skin problems.

Conclusion: Based on the results of meta-analyses, we recommend motivating all obese patients to change their lifestyle regardless of the 
presence of metabolic defects.
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INTRODUCTION

A permanently increasing number of individuals with obesity 
is a global problem that gains epidemic proportions. Many studies 
have already shown an association of obesity with the comorbid 
chronic non-infectious diseases of mass incidence, such as cardio-
vascular disease, type 2 diabetes, and cancer. In the context of the 
tendency to destigmatize obese people in recent years, the term 
metabolically healthy obesity (MHO) is increasingly emerging. 
This has given rise to the “fit and fat” phenomenon, which has 
become an argument for many obese people to delay obesity treat-
ment. As a result, the term “healthy obesity”, which some experts 
consider to be a higher BMI without the accompanying expected 
laboratory markers, has recently been explored. This article aims 
to concisely and clearly describe the results of existing research 
on MHO in the context of health risks.

Definition of Obesity
According to the WHO definition, overweight and obesity are 

characterized by an abnormal or excessive accumulation of fat 
tissue that poses a health risk. For the diagnosis of obesity, the 
body mass index (BMI) is currently the most commonly used 
parameter. People with BMI over 25 are considered overweight 
and people with BMI above 30 are considered obese (1). The 
problem is that BMI does not include the amount of adipose 
tissue and especially visceral fat, which excessive amounts are 
associated with the occurrence of chronic inflammation of low 
grades in the body. This increases the risk of developing chronic 

non-infectious diseases with mass incidence. For this reason, it is 
not uncommon to see individuals who have a BMI in the normal 
weight range, but may be at increased risk of cardiometabolic 
disease due to increased intra-abdominal fat (2). The opposite is 
the case when an individual falls into the overweight or obese 
category according to BMI, but the distribution of adipose tissue is 
not associated with an inflammatory condition related to a higher 
proportion of abdominal fat. An example of a wrong BMI value 
could be a bodybuilder, where a higher BMI may not be associ-
ated with a high percentage of body fat. Also, individuals with 
gynoid-type obesity may not have increased visceral fat present. 

Therefore, besides BMI, it is important to consider body fat 
percentage and the distribution of adipose tissue when assessing 
overweight and obesity. Body composition, including visceral 
fat content, can be more accurately determined, for example, by 
an analyser based on the principle of bioelectrical impedance 
measurement. In addition, we can estimate visceral fat content 
simply by measuring waist circumference. Waist circumference 
in women up to 80 cm and men up to 94 cm is considered normal, 
above 88 cm in women and 102 cm in men is associated with a 
high risk of comorbid cardiometabolic diseases (3).

Definition of Metabolically Healthy Obesity
The fundamental problem is that there is currently no interna-

tionally accepted definition of MHO. This fact greatly compli-
cates prevalence research and limits the study of the health risks 
associated with obesity in the absence of metabolic syndrome. 
Over 30 different definitions of metabolic health have been used 
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in clinical trials to date (4, 5). Although MHO is usually defined 
by the absence of a metabolic defect, some studies have accepted 
selected cardiometabolic abnormalities (6, 7). In many studies, the 
presence of no more than one abnormal component of the meta-
bolic syndrome has been tolerated to define MHO (high systolic 
and diastolic blood pressure, high plasma TG concentration, low 
HDL-C concentration, high fasting blood glucose). Therefore, 
many people who are categorized as MHO are not truly healthy, 
but simply have fewer cardiometabolic abnormalities than people 
who fall into the category of unhealthy obese (5). 

MATERIALS AND METHODS

We searched the PubMed database (National Library of 
Medicine) for all English-language relevant meta-analyses 
from January 2000 to March 2023. The terms “metabolically 
healthy obesity” and “meta-analysis” were searched for in the 
title/abstract text. A total of 21 results were found, of which 17 
relevant meta-analyses were included in the review. We selected 
the meta-analyses focused on the risk of developing chronic 
non-infectious diseases, including cardiovascular disease, type 
2 diabetes, chronic kidney disease, and cancer.

RESULTS

The results of the review of meta-analyses are presented in Ta-
ble 1. None of these meta-analyses have confirmed that the risk of 
developing chronic non-infectious diseases in MHO is comparable 
to that of metabolically healthy normal-weight individuals. On 
the contrary, the results of all these meta-analyses suggested that 
MHO may be only a transient condition that is associated with an 
increased risk of developing metabolic abnormalities in the future. 
The same results were confirmed by the findings of the PRISMA 
study, which analysed 12 cohorts and 7 intervention studies. 
According to the authors, nearly one-third of all obese people 
were in a metabolically healthy state, but at the same time, they 
had a higher risk of developing metabolic abnormalities and half 
of them would go into a metabolically unhealthy condition (8).

MHO and Cardiovascular Disease
All studied meta-analyses confirmed an increased risk of car-

diovascular disease (CVD) in the MHO phenotype compared to 
healthy normal-weight individuals (RR from 1.45 to 1.58; 95% 
CI: 1.20–1.70 and 1.34–1.85, respectively) (9–14). The risk of 
developing CVD was linearly increased with each additional unit 
of BMI (p < 0.001) (12). A positive association of MHO was also 
found for the risk of stroke and coronary atherosclerosis (15, 16).

MHO and Diabetes Mellitus Type 2
Adults with MHO had a significantly higher risk of develop-

ing type 2 diabetes compared with metabolically healthy adults 
with normal weight (RR = 4.03; 95% CI: 2.66–6.09). Prospective 
studies have suggested that MHO is not a benign condition (17). 

Comparable results were reached by the authors of a meta-
analysis that focused on the development of diabetes in individuals 

with MHO without fatty liver. They were also found at increased 
risk of developing diabetes as individuals with fatty liver. There-
fore, both groups should be carefully monitored (18).

MHO and Cancer
MHO has been confirmed to have an increased risk of cancer. 

The results of the meta-analysis, which included 8 studies with 
more than 12.5 million participants, showed a significantly in-
creased risk of developing cancer in the case of individuals with 
MHO compared to metabolically healthy with normal weight 
(OR = 1.14; 95% CI: 1.05–1.23) (19). An increased risk of colo-
rectal cancer has been found in people with obesity regardless of 
metabolic status (20). On the other hand, another meta-analysis 
found a lower risk of cancer in MHO than in people with obesity 
with metabolic abnormalities (21).

MHO and Chronic Kidney Diseases
Increased risk of chronic kidney disease has been found in 

individuals with overweight and individuals with obesity without 
metabolic abnormalities compared to people with normal weight 
(RR = 1.47; 95% CI: 1.31–1.65) (22).

MHO and Osteoporosis
A meta-analysis studying the association between MHO and 

osteoporosis was not found. However, an interesting result was 
reported in a study by Chen et al. (23), that explore the association 
between different obesity phenotypes and bone mass density. Ac-
cording to the conclusions of this study, it depends on how obesity 
is defined. When defined with a higher percentage of body fat, a 
reduced amount of mineral density was observed. On the other 
hand, increased BMI is closely associated with increased bone 
mass density. These different results are probably related to the 
protective effect of muscle mass in people with higher BMI and, 
in contrast, the negative effect of chronic inflammation low-grade 
with increased body fat. Still, there is a need for further research 
in this area, as in this study the authors found different results 
for male and female subjects. Reduced bone mass density was 
observed in male subjects and on the contrary, this effect was 
not observed in female subjects. Probably the protection of fe-
male sex hormones also can be an important factor here (23). In 
postmenopausal women, as sex hormones decline, the increased 
amount of adipose tissue may have a beneficial effect on oestrogen 
production (24). For this reason, obesity was previously thought 
to be a protective factor in the development of osteoporosis, but 
this has been questioned due to the presence of pro-inflammatory 
cytokines and further research is needed in this area (25).

MHO Other Health Risks
In addition to diseases caused directly by metabolic abnormali-

ties obesity causes other health problems. According to a recent 
meta-analysis, people with MHO also have an increased risk of 
depressive syndrome compared to non-obese people (OR = 1.19; 
95% CI: 1.03–1.37) (26).

On the other hand, some study results have suggested that 
MHO status may be associated with metabolic abnormalities 
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with similar (15, 27) or less (9) risk in the future than in the case 
of normal-weight obese people. The association with central fat 
distribution is particularly important in the occurrence of meta-
bolic dysregulation and systemic inflammation (2). 

Physical activity is one of the most important factor influenc-
ing health of obese people and seems to play an important role in 
the MHO phenotype (28). However, it is also necessary to take 
into consideration the fact that excessive weight during physical 
activity in obese people represents significant stress on the mus-
culoskeletal system manifested by joint pain or back pain (29–31). 
Therefore, it is recommended to choose physical activity wisely 
and concerning physical constitution. Or it is also possible to 
consult a physiotherapist or other specialist in the field about the 
inclusion of appropriate physical activity. In addition, all obese 
individuals are at risk of skin problems related to skin overhangs 
and subsequent problems with atopic dermatitis or infections of 
mycotic origin. The other problem can be an increased incidence 
of stretch marks, painful cellulite and other skin diseases (32). Last 
but not least, the increased risk of sleep apnoea syndrome, which 
aetiology is closely related to the presence of excessive adipose 
tissue in the neck and the resulting airway obstruction, regard-
less of the presence of metabolic abnormalities (33). Long-term 
reduced sleep quality may result in decreased metabolic health 
parameters in the future caused by hormonal changes, worsened 
regeneration and reduced spontaneous physical activity.

DISCUSSION

The aim of this review of meta-analyses was to summarise 
the current evidence on the health risks of metabolically healthy 
obesity and to provide a position statement for assessing these 
risks. To our knowledge, this is the first such comprehensive 
review of meta-analyses on this topic and we consider it to be 
highly topical. On the one hand, opinion on this phenomenon is 
strongly influenced by the body positivity trend. On the other 
hand, there is the ever-increasing prevalence of obesity, which 
has reached epidemic proportions worldwide, with far-reaching 
health, economic and psychosocial consequences.

In our review, we collected a total of 17 meta-analyses from 
the MEDLINE database (PubMed) on the health risks associated 
with metabolically healthy obesity. Individual meta-analyses were 
reviewed and categorised by type of disease. The results were pre-
sented in narrative form, with quantified data in a summary table.

A comparable review of meta-analyses is not available. 
Qualitatively comparing the results of our review, our results are 
consistent with those of the PRISMA study, which assessed the 
metabolic risk of MHO in general (8). MHO were found to have 
a higher risk of developing one or more metabolic abnormalities 
within 10 years.

On the other hand, we found some evidence that the normal-
weight obesity has a similar (15, 27) or even higher (9) risk of 
cardiometabolic disease. MHO have a higher risk than non-obese 
people and a lower risk than obese patients. Metabolic health 
status and the presence of metabolic abnormalities are critical to 
health risk. A significant effect on cardiovascular health has been 
found in relation to cardiorespiratory fitness (27).

A major limitation not only of this review, but of research on 
the health risks associated with metabolically healthy obesity in 

general, is its globally inconsistent definition. Obesity is defined 
by the WHO as an abnormal or excessive amount of adipose 
tissue, but its diagnosis is based on knowledge of BMI, which 
does not include information on the amount of adipose tissue.  
Future research should therefore focus on determining a healthy 
amount of body fat for the general population, which could lead 
to a consensus on a uniform definition of MHO.

Another limitation of the study was the heterogeneity of the 
data available in the meta-analyses. Each meta-analysis also had 
its own methodology for analysing and interpreting the results. 
This review also did not consider the quality of the conduct of 
the trials included in each meta-analysis, which may be reflected 
in the results of this umbrella review. 

Conversely, a strength of this review is the use of meta-anal-
yses, which should eliminate any potential bias in the results, for 
example, influenced by the incorrect choice of methodology in an 
individual study. Thus, this review may provide a more objective 
results on the status of metabolically healthy obesity.

CONCLUSION

Research on the prevalence of MHO and its associated risks is 
limited by the missing internationally accepted definition. Cur-
rent studies suggest that the MHO phenotype is in many cases a 
temporary condition associated with a higher risk of developing 
metabolic abnormalities. Moreover, based on the current defini-
tions, not all metabolically healthy individuals can be considered 
healthy, but only those with a lower occurrence of metabolic 
abnormalities. MHO are in higher risk than non-obese people 
and in smaller risk than obese patients. Probably not only the 
amount but especially the distribution of adipose tissue, which 
is related to the prevalence of systemic inflammation, has a 
major influence on the incidence of metabolic abnormalities. In 
the future, the definition of MHO and metabolically unhealthy 
obesity needs to be clarified because even normal-weight people 
are at risk of metabolic abnormalities depending on the amount 
and distribution of adipose tissue. In addition to the potential 
development of metabolic abnormalities, all MHO patients are 
at risk for pathogenesis resulting from the presence of excessive 
adipose tissue, which represents a significant mechanical burden. 
Therefore, all obese patients should be motivated to improve their 
lifestyle. The focus should be on continuous and thus sustainable 
changes in eating habits without unnecessary prohibitions and 
extreme restrictions. It should be recommended a wholesome 
balanced diet offering a rich spectrum of foods. Instead of, pa-
tients should be warned against the practice of unsuitable diets 
that unreasonably eliminate a particular macronutrient or whole 
food group. Keeping to them puts the body at risk of nutrient 
deficiencies and unwanted loss of muscle mass, which can result 
in a decrease in basal metabolic rate. By rational modification of 
dietary habits and inclusion of appropriate physical activity, it is 
possible to improve body composition parameters by reducing 
the amount of adipose tissue and reducing waist circumference 
even if the same body weight is maintained. This usually results 
in an improvement in metabolic parameters and can even change 
from a condition of unhealthy obesity to “metabolically healthy 
obesity”. This can significantly increase the length and quality 
of life of an individual.
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