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PERSPECTIVES

Becoming overweight: is there a health risk?
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Abstract: Overweight and obesity is becoming widespread enough to generate an acceptable and misleading 
social status. By 2030, in the USA up to 86 % of adults will be overweight or obese. Some selected statistical 
data based on the body mass index (BMI) indicated that overweight was not associated with increased mortal-
ity, this provoked a conceivable interest. Added to this is the observation that while the prevalence of obesity is 
dramatically increasing, the cardiovascular mortality and life expectancy in the European Union and USA has 
improved. When more sensitive indicators of body adiposity and its distribution than the BMI, like the waist-thigh 
ratio in both sexes and the waist-hip ratio in women are projected on mortality, it becomes obvious that even 
overweight is associated with an increased health risk. Gaining excessive body fat is a continuous, frequently 
progressive process. Present obesity epidemic in childhood will manifest with deleterious consequences only in 
future years when adolescents reach adulthood. Prevention is thus essential even before the overweight sets 
in. Improved life expectancy observed in large populations despite obesity epidemic, is a favourable medical 
success in the management of hypertension, of serum lipid disorders and diabetes. While encouraging, when 
it is observed in large population, it does not take away the potential health risk of a metabolic disorder in an 
individual who is overweight (Fig. 7, Ref. 25). Text in PDF www.elis.sk.
Key words: overweight, obesity, body mass index, diabetes type 2, hypertension, cardiovascular disorders, life 
expectancy.
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Globalization of overweight and obesity

Globalization benefi ts the world with more readily available 
food supply. At the same time, it promotes overweight and obesity 
by indiscriminate overuse of food energy. Pandemic of obesity and 
related metabolic consequences, especially diabetes type 2, is rap-
idly becoming a global health problem (1). Developing countries 
are undergoing rapid nutrition transition, along with increases in 
overweight, obesity and in the metabolic disorders (2). In the USA, 
obesity prevalence has increased at an alarming rate, from 13 % to 
32 % between the 1960s and year 2004 (3). Currently, 66 % of US 
adults are overweight or obese, 16% of children and adolescents 
are overweight. Projections of future prevalence of obesity and 
related health care costs indicate that if present trends continue, 
by 2030 in the USA up to 86 % adults will be overweight or obese 
and 51 % will be severely obese (4). 

What is the health risk of being overweight or gaining body 
mass to be manifestly obese? There are multiple reports that un-
equivocally associate overweight and obesity with impaired health, 
related to hypertension, cardiovascular disease and diabetes type 
2. A total of 33 US studies were reviewed and revealed the direct 
medical cost of overweight and obesity (5). In 2008, the per-person 
direct medical cost for overweight was $ 266 and for obesity it was 
$ 1723. The aggregate US national cost of overweight and obe-

sity was $ 113.9 billion. The economic burden of morbid obesity 
(BMI > or = 40 kg/ square meter) is even substantially higher, due 
to increased morbidity and mortality. Obesity is associated with 
poor health-related quality of life (6). 

Epidemic of overweight and obesity while life expectancy is 
improving: paradox or reality?

Closer review of trends associating overweight and obesity 
with mortality in the USA provides a seemingly challenging para-
dox: despite all predictions of negative impact of overweight and 
obesity on health, the life expectancy (LE) in the USA has been 
improving along with the increasing body weight of the popula-
tion (Fig. 1). Similar increase of LE was observed in European 
countries with a high prevalence of overweight and obesity, e.g. 
in the Czech Republic, England, Germany and Austria. We took 
note of this discrepancy in our previous report on paradoxes in 
contemporary medicine (9).

Mortality and LE are essential statistical indicators of popula-
tion health. The markers of obesity correlated with mortality are 
either the body mass index (BMI, body weight in kg/body height 
in square meter) or direct anthropometric measures of body adi-
posity and fat distribution, the waist-hip ratio (WHR) in women 
and the waist- thigh ratio (WTR) in both sexes. Using the BMI is 
a generally accepted measure of categories of body mass. Another 
measure, WHR has also been used as an indicator or measure of 
the health of a person and of the risk of developing serious health 
conditions. Research suggested that people with “apple-shaped” 
bodies (with more weight around the waist) face more health risks 
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than those with “pear-shaped” bodies who carry more weight 
around the hips.

The large study (10) reported a relation of BMI to relative risk of 
mortality in 1.46 million US whites (Fig. 2). Typical J-shaped rela-
tion refl ected a higher mortality in population with abnormally low 
body weight, then lowest mortality at normal weight, mild increase 
at overweight and a rapid rise of mortality in obese. Signifi cantly in-
creased mortality was only associated with either extreme of BMI.

Different association between BMI and relative mortality risk 
was found in the very large meta-analysis in 2013 (11). The re-
searchers analyzed 97 published studies of heterogenous popula-
tions. 41 were from the United States or Canada and 37 were from 
Europe. Others were from Australia, China, Japan, Brazil, Israel, 

Fig. 1 A-B. PARADOX: Parallel increase of obesity prevalence and Life expectancy in USA. Trends of overweight and obesity along with 
progressive improvement of life expectancy in the USA. According to National Center for Health Statistics (7) and Statistical Abstract of the 
United States: 2012 (8).
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Fig. 2. Relative risk of mortality by BMI in white US men is J-shaped. 
According to Berrington de Gonzalez et al (10)

Fig. 3. Relative total mortality risk associated with normal weight, 
overweight and obesity. According to Flegal et al (11).
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Fig. 4. Paradox of different trends in all-cause and cardiovascular 
mortality related to increase in BMI. According to Knecht et al (20).
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India and Mexico. This report, based on data from 2.88 million 
individuals, linked to more than 270,000 deaths, detected no in-
crease in mortality in overweight individuals (Fig. 3). An extensive 
dispute followed in attempts to clarify these unexpected fi ndings. 

It appears that much depends on the marker that defi nes over-
weight and obesity, whether it is a BMI or anthropometric measure-
ments of WHR and WTR. BMI may be controversial because it 
is deemed to be less sensitive than the WHR. WHO and National 
Heart Lung Blood Institute classifi cation of normal weight as a BMI 
18.5 to 25 kg/m2 obscures the fact that people with a BMI between 
18.5 and 22 kg/m2 have been found to have higher mortality than 
those with a BMI of 22-25 kg/m2. Grouping these together raises 
the mortality rate for the normal-weight group, which could explain 
why their observed mortality is similar to those with grade 1obesity.

Doubt was raised (12) whether the current classifi cation of 
individuals as “overweight” is appropriate, since there is little evi-
dence of increased risk of mortality in this group. The Canadian 
report from 2012 (13) attempted to clarify controversies regarding 
BMI and mortality. Hazard ratios across successive BMI catego-
ries for all-cause mortality were 1.25 for low weight, 1.00 (ref-
erence-normal weight), 1.06 (overweight), 1.27 (obesity grade I)

and 1.65 (obesity grade II). The difference between the normal 
weight and overweight was small and not signifi cant.

Uncertainty regarding the most appropriate means, by which 
to express body weight, remains (14). Questions on BMI as an 
indicator of mortality generated numerous attempts at possible 
explanation that would support use of BMI: mortality in the obese 
may refl ect a bias that heavier patients may be more aware of need 
for medical prevention and care, with better likelihood of receiving 
appropriate risk-factor treatment. In patients with chronic disease, 
BMI representing overweight may indicate a stable disease, linked 
with lower mortality. Even more speculative is the suggestion that 
in the absence of disease, moderate excess of adipose tissue may 
provide energy reserve for eventual catabolic illness.

While BMI has been used most widely, in recent years mea-
sures of central obesity like the waist circumference, but even 
more the WHR have been reported to more accurately indicate 
the distribution of body fat. Compared to BMI, these have been 
proposed to be more closely associated with morbidity and mortal-
ity (15). Selection of an appropriate indicator of adiposity makes 
mortality trends more realistic. A large cohort of men and women 
confi rmed that WHR was positively associated with mortality in 
middle- aged adults. On the other hand, BMI and waist circumfer-
ence exhibited U- or J-shaped association with mortality. These 
results clarify the seemingly unexplainable enigma of low mortal-
ity in overweight individuals identifi ed on the basis of BMI (16).

Another report (17) analyzed data from a longitudinal study of 
high-functioning men and women, ages 70–79 years at baseline. 
They examined 12-year, all-cause mortality risk related to BMI, 
waist circumference and WHR. There was no association between 
all-cause mortality and BMI or waist circumference. However, the 
all-cause mortality increased with WHR. Additional reports (18, 
19) indicated that the association between all-cause mortality and 
WHR is typical not only in the elderly but also in the middle age 

Fig. 5. Relative cardiovascular mortality risk associated with normal 
weight, overweight and obesity. According to Katzmarzyk et al (13).

Fig. 6. Trends of standardized mortality caused by cardiovascular and 
cancer diseases in European Union. According to WHO (24). 

Fig. 7. Signifi cant decrease of heart disease and cancer mortality in 
the whole US population. According to US National Vital Statistics 
System (25). 
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where the WHR, independently of BMI, strongly and positively 
predicted mortality, among both white and black adults. Such 
prognostic information appears to be further reaching beyond that 
provided by BMI alone. 

 
All-cause and cardiovascular mortality in overweight and 
obesity

Another paradox observed while using BMI in relation to 
mortality, is the difference between all-cause mortality and car-
diovascular (CVD) mortality (Fig. 4) (20). Risk of relative all-
cause mortality decreases from a higher value in subjects with 
abnormally low BMI toward low mortality both at normal BMI 
and at overweight BMI, while the relative CVD risk goes up both 
in overweight and obesity groups (20). According to other authors 
(13), the risk of CVD mortality increases even at overweight BMI 
and then grows rapidly in obesity (Fig. 5). Overweight determined 
by BMI is then not without risk: CVD mortality is increased and 
similar fi ndings were confi rmed in a large cohort also by others. 
WHR was confi rmed to be signifi cantly associated with risk of 
incident CVD events. For the British men, indices of body adi-
posity involving WHR had a stronger linear association with the 
odds of CVD than BMI (21). 

A pressing dilemma persists: the epidemic of overweight and 
obesity appears to be disassociated with CVD mortality. CVD 
mortality in the USA declines while obesity continues to be on 
the rise. BMI is only one isolated measurement of how fi t one is. 
Many other aspects of lifestyle such as exercise, stress relief, de-
crease in smoking, reduced intake of high calorie food and less 
exposure to toxic agents may have infl uenced pathogenesis of CVD 
more, than excess body weight of the population. In the past two 
decades, intensive preventive measures (control of hypertension, 
of blood lipid disorders) have been implemented.

Obesity pandemic has engulfed not only the affl uent countries 
but also the developing world. Overweight and obesity are now 
so ubiquitous that they are quickly becoming an acceptable social 
norm while the risk for global health is reaching enormous pro-
portions. It is important to deal with misleadingly benefi cial con-
clusions based on various statistical trends that indicate potential 
absence of health risk in individuals who are overweight but not 
yet obese. Full impact of obesity on population health will become 
obvious in the near future, when present-day obese children and 
adolescents attain adult age (22). Adipocytes adjust to excess in-
fl ux of fat in infancy and childhood, then present diffi cult-to man-
age obesity in adulthood. Use of a more sensitive indicator than 
the BMI for body fat distribution indicates that even overweight 
preceeding obesity has to be included as a potential health hazard. 
Overweight frequently represents a continuum before onset of 
obesity. Overweight with obesity had a potential impact on fatal 
and non-fatal complications of CVD (23). 

Conclusion

While the prevalence of adiposity is dramatically increasing, 
LE is increasing as well. A parallel increase of adiposity and LE 

is not a paradox. The cardiovascular mortality and LE in the Eu-
ropean Union and USA has improved. Important factor in LE is 
the infant mortality, which has been prominently decreasing in 
most of the economically advanced countries. In the past 2–3 de-
cades, intensive preventive measures (control of hypertension, of 
cholesterol and triglyceride levels, better style of life, e.g. a de-
crease of smoking and increase of physical activity, etc) have been 
implemented both in people with normal weight and especially in 
patients with overweight or obesity, who are more aware of the 
need for medical prevention and care with a higher likelihood of 
receiving appropriate risk-factor treatment. 

Heavy obesity shortens the LE. On the other side, improve-
ment of health in individuals with normal weight, overweight and 
mild obesity (about 80–90 % of the population in economically 
developed countries) increases their LE and modifi es the adverse 
outcome in the minority of heavily obese. 

It is then conceivable that the general LE of the population as 
a whole is still improving. In the European Union and the United 
States there has been a prominent decline in CVD mortality (24, 
25) and also a modest decline in cancer mortality (Figs 6 and 7). 
These favourable developments in mortality should not evoke un-
due optimism. There has been a lasting trend of increase in morbid 
obesity (Fig. 1). If the shift to higher grades of obesity continues 
despite attempts at effective preventive intervention, the steady 
rise in LE in the modern era may soon come to the end.
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