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Abstract
Background: Nowadays, the aging of society, the lifestyle changes at the population level, the modern dietary pattern, and the 
low level of physical activity have an adverse effect on the waist line and the Body Mass Index (BMI). Methods: Based on scien-
tific literature, we have drafted a review on excess weight and obesity around the world. The mean BMI is an important determi-
nant of health at the population level. We used the WHO database for the years 1975–2016 as starting point and we predicted the 
average BMI around the world until the year 2100 using Microsoft Excel trendline equation.  Results: Our findings are the first 
that estimate excess weight and obesity trends globally until 2100. This study adds growing evidence that the weight status will 
significantly affect all continents. We identified regions known with a low rate of obesity : East Mediterranean, South-East Asia, 
Western Pacific, and Africa will encounter severe weight issues. Generally, our data shows that the underdeveloped countries 
are less likely to report significantly higher rates of obesity by 2100, compared to the developed countries. Conclusions: There is 
growing evidence that weight gain at the population level is associated with a modern lifestyle and the psychosocial environment. 
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Problem Statement

Obesity is currently considered a com-
plex, recurrent, chronic multifactorial disease, 
arising as a consequence of genetic factors, obe-
sogenic environment [1], and neuroendocrine 
mediation [2]. Obesity is linked to socioeconomic 
factors such as the behavioral model, lifelong 
experiences and the perceived environment. 
The modern lifestyle, including sedentary use 
of time, over-eating behavior, hedonic output, 
and the environmental factors disrupt the met-
abolic efficiency and predispose the individu-
als to weight gain. Excessive body weight is one 
of the major leading causes of preventable and 
premature death worldwide and increases the 
risk of morbidity and mortality [3], leading to 

cardiometabolic diseases, chronic respiratory 
diseases, and cancer. For the first time in human 
history, life expectancy is declining for the pres-
ent generation compared to the previous one [3]. 

By 2050, more than 462 million new cases 
of cardiovascular disease and 212 million new 
cases of diabetes will occur due to overweight and 
obesity [4]. Although over time, obesity has been 
linked to genetic and biochemical mechanisms, 
the non-genetic risk factors strongly modulate the 
individual risk of weight gain. The main determi-
nant of the obesity pandemic is chronic overeat-
ing and the high-calorie intake. Obesity is closely 
related to the economic status of the population. 
Globalization, together with sedentary behaviour, 
and the low energy expenditure are important 
drivers of the obesity pandemic. Data currently 
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screen time in absence of physical activity are an 
independent risk factor for weight gain, chronic 
diseases, and premature mortality [15]. The daily 
energy expenditure includes the basal metabolic 
rate, the energy expended through thermogen-
esis during physical activity and non-exercise 
activity thermogenesis (NEAT) [16]. NEAT is the 
caloric energy expended through activity out-
side of structured exercise. The molecular basis 
involved in the non-physical activity thermo-
genesis (NEAT) remains unknown and is closely 
related to excess weight. It is well known that a 
high proportion of individuals spend more than 
70% of their daily energy expenditure as a result 
of the resting energy expenditure (basal metab-
olism) and a very low proportion of the caloric 
consumption as a result of the baseline fitness 
activity [17]. This hypothesis shows that a leading 
cause for excess weight nowadays may be linked 
to all bad habits of the modern lifestyle that 
lower the body’s metabolism [18]. Eating patterns 
are involved in the aetiology of several chronic 
diseases including obesity. Visual and olfactory 
food stimuli contribute to weight gain. The level 
of physical activity can be adversely affected by 
weight gain. Countless studies have correlated 
an increased level of physical activity with a bet-
ter health status, proving that aerobic activity 
reduces all causes of mortality [19]. Frequently, 
the built environment and its characteristics, 
such as walkability of the urban sprawl, the res-
idential density, the street connectivity, and the 
land use mix correlate with a low cardio fitness 
level in the general population. The sedentary 
lifestyle was found to be positively associated 
with a downregulation of the metabolic rate and 
weight gain. Also, the lack of physical activity 
plays a big part in overall prognosis. Compared to 
rural areas, the urban environment, through its 
specific architectural design, discourages phys-
ical activity, such as walking or cycling, as more 
and more individuals spend their leisure time 
in screen-based sedentary activities [3]. There-
fore this association modifies the eating habits 
and increases snack consumption in front of the 
screens. In modern society, circadian rhythm 
disturbances are more frequent and occur due 
to night shifts, irregular sleep schedule, expo-
sure to artificial light at night and time zone 

available show that there are regional differences 
in both excess weight and obesity trends [5]. In 
developing countries the arising prevalence of 
obesity occurs due to chronic stress, common 
inappropriate habits such as physical inactivity, 
unhealthy diet, and hypercaloric food consump-
tion [6]. A lower Socioeconomic Status (SES) is 
related to restricted healthy lifestyle opportunities 
that could lead to more stress and consequently 
increase in stress hormones, which increase fat 
deposition and visceral fat [7]. Lifestyle changes 
should start with effective control of the most 
common risk factors: smoking, sugar intake, alco-
hol consumption, sedentary behaviour [8].

Background

The hypotheses of the adipose tissue 
expansion have evolved over time. The genetic 
factors alone are not responsible for the rising 
prevalence of obesity, but rather, the negative 
lifestyle changes of the entire population and 
the obesogenic environment are the starting 
point [9]. The mismatch between energy expen-
diture and energy intake leads to lipid storage 
in the human body. Abnormal or excessive fat 
accumulation may impair health. The modern 
lifestyle leads to low level of energy expenditure 
due to unhealthy eating behavior associated 
with screen-based sedentary time, low cardio 
fitness levels and lack of sleep [10]. The nutri-
tion transition- modernization, urbanization, 
and economic development- increased, world-
wide, the shifts in diet, which means that local 
seasonal food has been replaced with tasteful, 
non-perishable, easy to procure, transport, store 
and east to prepare high-density meals [11, 12]. 
It is well known that the cheapest calories come 
from food oils and carbohydrates, and on the 
other hand, healthy food, rich in vitamins, mac-
ronutrients and micronutrients is more expen-
sive. The main energy storage of the body is fat, 
which can be stored in large amounts, unlike 
proteins and carbohydrates [13]. Overeating and 
weight gain at the population level is achieved 
through increased content of kilocalories, lip-
ids, carbohydrates, and a low dietary fiber con-
tent [14]. Sedentary behavior as total sitting time, 
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related to the economic status of the population. 
Anthropometric measures should take into 
account contextual environment in which indi-
viduals live [26].

Aims and Research Method

Obesity is an expanding global health 
issue. Excessive intake of energy-dense food 
together with a low level of physical activity, has 
led to a pandemic of obesity and noncommuni-
cable diseases [22]. This study provides data of 
excess weight and obesity in adults for the next 
decades using the latest WHO reported data. 
Our aim is to estimate worldwide trends in mean 
BMI and to predict obesity rates in adults from 
the year 2030 to the year 2100. The method of 
research analyzes the available data for the mean 
BMI between 1975 and 2016. Using Microsoft 
Excel trendline equation, we estimated the mean 
BMI rates across the world until 2100.

Findings

Our analysis shows that by maintaining 
the actual trends in growth of obesity all around 
the world, by 2100, even the regions with low 

changes when flying to another time zone [20]. 
Short-term sleep deprivation causes weight gain 
through lipid metabolism disorders [20] and 
leads to long-term effects on cellular responses, 
called “metabolic memory” [21]. Clinicians com-
monly use in the medical practice the index of 
weight for height, known as Body Mass Index 
(BMI) in order to classify overweight and obe-
sity in adults. A BMI greater than or equal to 25 
is considered as overweight. A BMI greater than 
or equal to 30 indicates obesity [22]. As for the 
Asian and Indian populations, according to the 
latest classifications the cut-off point for the 
ideal weight BMI score is between 18.5 kg/m2 and 
22.9 kg/m2 [23, 24]. A BMI between 26kg/m2 and 
31 kg/m2 may predict a high risk [25]. High-cal-
orie intake, sedentary lifestyle, and low level of 
energy expenditure have a detrimental effect on 
the BMI. The mean BMI is increasing across the 
world with an impressing rate along with global-
ization and urbanization level. Acording to CDC 
data, obesity has reached pandemic proportions 
[22]. Unfortunately, obesity is interconnected to 
noncommunicable diseases, such as cardiomet-
abolic, respiratory, and oncological diseases, 
meaning that the impact of adiposity may be 
estimated by the NCDs mortality. Each year, non-
communicable diseases kill 80% of people world-
wide [3]. It is well known that obesity is closely 

Figure 1: Mean BMI World (own calculations using WHO data). Source: WHO data [3]. 
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for females reaches 24 kg/m2. Our data shows 
that the mean value of the BMI exceeds the nor-
mal cutoff values with a 25.6 kg/m2 value begin-
ning with 2050, in 2080 it reaches 28.1 kg/m2, 
while in 2100 it increases towards obesity cutoffs, 
with a mean value of 29.7 kg/m2. As for the male 
population living in low income countries, our 
data reveals that the men living in these coun-
tries might be overweight in the next decades. 
Their BMI values will increase from 22.6 kg/m2 in 
2030 at 23.6 kg/m2 in 2050, 25.1 kg/m2 in 2080 and 
26.1 kg/m2 in 2100. 

In the high income population, the 
average BMI score across the world had high 
values in 2016 with a value of 26.5 kg/m2 for both 
sexes. Using the trendline equation, we identified 
that the male population will be more affected by 
obesity until 2100. In 2030 the mean BMI value 
will be 28 kg/m2, 29 kg/m2 in 2050, 31.5 kg/m2 in 
2080 and 32.8 kg/m2 in 2100. As for the female 
population living in high income countries, our 
prediction shows that in 2030 their mean BMI 
score will reach 26.9 kg/m2, 28.1 kg/m2 in 2050, 
29.7 kg/m2 in 2080 and 30.4 kg/m2 in 2100.

Until 2016, in the European region, the 
maximum average BMI score for both sexes was 
26.4 kg/m2. Our prediction shows higher rates of 
average BMI for the male population with a value 
of 27.6 kg/m2 in 2030, 29 kg/m2 in 2050, 31.1 kg/m2 
in 2080 and 32.4 kg/m2 in 2100. In the European 
female population, these rates may also increase 
between 2030 and 2100. Our analysis shows an 
average value of the BMI of 26.5 kg/m2 for 2030, 
27.1 kg/m2 for 2050, 28.1 kg/m2 for 2080 and 
29.7 kg/m2 for 2100. 

Regions such as East Mediterranean and 
South-East Asia, known for a healthy lifestyle are 
also affected by excess weight and obesity. In 2016 
in the East Mediterranean region, the average 
BMI for both sexes was 26.1 kg/m2. For women 
this score was higher, reaching the value of 27 
kg/m2 and 25.3 kg/m2 for the male population. 
Data shown in our prediction reveal an ascend-
ing trend of obesity until 2100, when the average 
BMI in the East Mediterranean region will reach 
33.4 kg/m2 for both sexes. In 2030 the mean BMI 
score in the East Mediterranean population will 

rates of excess weight and obesity will be affected 
similarly to the ones with higher rates.

We predicted that weight gain will 
increase in all regions of the world, also affecting 
the areas with a low rate of obesity such as: East 
Mediterranean, South-East Asia, Western Pacific, 
and Africa. We also identified that the income of 
the population has a large impact on the ability of 
both men and women in maintaining a healthy 
weight. If the actual trends of weight gain main-
tain the same pattern at the population level, the 
mean BMI will increase worldwide. Generally, 
our data show that the upward trend of weight 
gain, a mean BMI score about 30 kg/m2 globally 
for both sexes, both in low-income and high-in-
come countries will be reached by 2100. 

According to WHO data, the mean BMI 
remained relatively stable worldwide until 2016 
with a maximum value of 24.5 kg/m2 for both sexes. 
Our data shows gradually increasing rates between 
2030 and 2100. Our estimated mean value of the 
BMI for 2030 is 25.4 kg/m2, while for 2050 the mean 
BMI increases at a value of 26.8 kg/m2. As for the 
year 2080 our estimated value is 28.9 kg/m2, show-
ing that the European population may be affected 
by excess weight. We estimated that in 2100, 
the male population will be affected by obesity 
with a mean BMI value of 30 kg/m2 for men and 
29.85 kg/m2 for women. The mean value for both 
sexes will reach 30.27 kg/m2. Thus, the cutoff val-
ues for BMIamong populations such as the Asian 
or the Indian populations are different [23, 24]. For 
a better approach on the trend of excess weight and 
obesity, we analyzed separately the average BMI 
value in different regions of the world.

The strongest associations with weight 
gain are found for the social capital [27]. Nowa-
days, high income countries have a higher prev-
alence of obesity. The WHO data show that in the 
low income population, before 2016 the average 
BMI score was below 25 kg/m2 for both sexes. The 
low income category of population is more likely 
to be overweight by 2100. According to our analy-
sis, the female population is more susceptible to 
be overweight. Until 2016, the mean BMI value 
was 22.4 kg/m2 for both sexes in the low income 
countries. In 2030 our estimated mean BMI value 
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and 26.86 kg/m2 for 2050. If the weight gain will 
continue with the present rates, the values of the 
average BMI for the black women will increase at 
29.3 kg/m2 for 2080 and 30.92 kg/m2 for the year 
2100. We identified a lower value of mean BMI 
in black men living in Africa. For 2030 our esti-
mated mean BMI value is 23.1 kg/m2. As for 2050 
the average BMI score doesn’t surpass the cutoff 
value for healthy body weight (24.1 kg/m2). Begin-
ning with 2080, the average BMI score will be 
surpassing the cutoff values for ideal weight and 
reaching the value of 25.6 kg/m2, while in 2100 
the our estimated score is 26.4 kg/m2.

In the Western Pacific area until 2016, 
the average MBIfor both sexes was in the normal 
cutoff values (23.7 kg/m2). Our predictions show 
that the obesity rates will be higher in the male 
population compared to the female population. 
We predicted that in 2030 the average BMI score 
will be 25.3 kg/m2 for the male population. Thus, 
in 2050 the value might increase at 27.18 kg/m2. 

As for the year 2080, the average BMI in 
the Western Pacific area might pass the cutoff 
value of 30 kg/m2 for obesity. Also, for the year 
2100, we determined an average BMI value of 
31.87 kg/m2 for men. For the women living in this 
area, the estimated average BMI value for 2030 
is 24.27 kg/m2. Starting with the year 2050, the 
mean BMI value might reach overweight cutoffs 
with a 25.52 kg/m2 value, 27.4 kg/m2 for 2080 and 
28.5 kg/m2 for 2100.

Strengths and Limitations

Strengths: New perspective on excess 
weight and obesity until 2100, in comparison 
with the existing studies and meta-analysis in 
the field. Limitations: There are a lot of vari-
ables which may affect the quality of the study 
including other BMI classifications for the Asian 
and Indian populations. Also, sociologic, demo-
graphic, and economic characteristics of individ-
uals are associated with misreporting of height 
and weight. This may indicate that the real aver-
age BMI scores may be higher than those studied. 
Also the differences in reporting the BMI may 

be 27.3 kg/m2. In 2050, the mean BMI will reach 
29 kg/m2 and 31.7 kg/m2 in 2080 for both sexes. 
According to our estimations, the average BMI 
in 2100 will be higher in women than in men, 
reaching the average BMI value of 35.4 kg/m2 for 
women and 32.6 kg/m2 for men.

Regarding the South-Eastern region of 
Asia, the average BMI value for both sexes in 2016 
was 24.5 kg/m2. The female population had a mean 
BMI score of 24.6 kg/m2 and the male population a 
BMI score of 24.3 kg/m2. According to these values 
the Asian population is already overweight. 

We estimated that in the further period 
of time in the Asian population the average BMI 
score will be 25.4 kg/m2 for 2030, 26.8 kg/m2 for 
2050 and 28.8 kg/m2 for 2080. If the weight gain 
continues with the present rates, by 2100 the 
Asian population will be severly affected by obe-
sity with an average BMI value for both sexes of 
30.2 kg/m2. This index will be slightly higher in 
the Asian male population with an average BMI 
value of 30 kg/m2 and lower in female population 
with an average BMI score of 29.85 kg/m2.

In the United States of America, in 2016, 
the obesity rates were very high with a maximum 
average BMI score of 29 kg/m2 for both sexes. By 
2100 the values of the average BMI will be among 
35 kg/m2, higher in women than in men. The 
male population living in the USA will reach 
increasing BMI values, starting from 28.5 kg/m2 
in 2030, increasing gradually. We determined 
a 30.16 kg/m2 value for 2050, 32.6 kg/m2 for 2080 
and 34.2 kg/m2 for the year 2100. As for the female 
population living in the Americas, our prediction 
shows that in 2030 their average BMI score will 
reach 28.5 kg/m2, 30.16 kg/m2 in 2050, 32.6 kg/m2 
in 2080 and 34.2 kg/m2 in 2100.

Acording to WHO data, in 2016, in Africa 
and in the Western Pacific regions, the average 
BMI score was 24 kg/m2 for both sexes. Thus, if 
the trends remain stable, in 2100 the rates of obe-
sity will also reach these areas.

Our analysis also shows that in Africa, the 
female population will be more affected than men 
by obesity. In 2030 black women living in Africa 
may be overweight. The maximum mean BMI 
for them shown in our data is 25.2 kg/m2 for 2030 
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Figure 2: Mean BMI (own calculations using WHO data). Source: WHO data [3]. 

be affected by characteristics such as income 
inequality and the education level. Based on our 
results, future studies on obesity and the regional 
drivers and differences are needed.

Discussions

Little is known about the anthropometric 
measures and the relationship with the contextual 

environment in which individuals live, including 
social, demographic, and economic determinants.

Individual factors associated with weight 
gain in the general population may be avoided, 
thus in order to stop the further expansion of the 
obesity pandemic, the individual control of the 
main obesogenic risk factors (unhealthy diet, low 
level of physical activity/sedentarism) without 
visible obesity interventions at the community 
level, such as active decisions, involvement and 
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14.	 WHO (2019). Regional strategy on nutrition 2010–2019 and Plan 
of action.

15.	 Prince S. A., Gresty K. M., Reed J. L., Wright E., Tremblay M. S., 
Reid R. D. (2014). Individual, social and physical environmen-
tal correlates of sedentary behaviours in adults: a systematic 
review protocol. Syst Rev. 3: 120. 

16.	 Malaeb S., Perez-Leighton C. E., Noble E. E., Billington C. A 
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Work Environment. Workplace Health Saf. 67(3):102–110,.

17.	 Teske J. A., Vijayakumar M. (2012). Energy Expenditure: Role of 
Orexin, Editor(s): Gerald Litwack,Vitamins & Hormones. Aca-
demic Press. 89: 91–109. 

18.	 Evenson K. R., Wen F., Herring A. H. (2016). Associations of 
Accelerometry-Assessed and Self-Reported Physical Activity 
and Sedentary Behavior with All-Cause and Cardiovascular 
Mortality Among US Adults. Am J Epidemiol., 184(9):621–632.

19.	 Arnett D.K., Blumenthal R.S., Albert M.A., et al. (2019). ACC/
AHA Guideline on the Primary Prevention of Cardiovascular 
Disease: A Report of the American College of Cardiology/Amer-
ican Heart Association Task Force on Clinical Practice Guide-
lines. Circulation, 140(11):e596–e646.
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physical activity: a systematic review of current systematic 
reviews. Curr Opin Cardiol. 32(5):541–556.
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https://www.cdc.gov/media/releases/2020/s0917-adult-obesity- 
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adults. Diabetes Care. 26(5):1380–4.

24.	 Fang J, Zhang Z, Ayala C, et al. (2019). Cardiovascular Health 
Among Non-Hispanic Asian Americans: NHANES, 2011-2016.  
J Am Heart Assoc. 8(13):e011324. 

coordinated efforts of local authorities to improve 
the local environment may be insufficient.

Conclusions

Obesity is nowadays a leading concern 
and a huge responsibility for the health systems 
worldwide. The public sector, along with the 
civil society and also the private sector play a key 
role in shaping a new paradigm to benefit soci-
ety. In order to tackle the obesity pandemic there 
is an urgent need to find an effective perspective 
in building health through healthy behaviors, 
healthy lifestyle, food security, healthy nutri-
tional transition, not only by providing access to 
healthier choices, but also by encouraging people 
to make those healthy choices. A sustained focus 
on wellbeing education, on physical activity 
opportunities and initiatives for healthy behav-
ior may improve health outcomes at the popula-
tion level. Additional studies are needed in order 
to establish the precise causality in this field and 
provide accurate recommendations in order to 
tackle obesity pandemics. 
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