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Global warming and obesity

Abstract

Introduction: Obesity and the global warming issue are two of the most urgent problems 

world-wide. The major causative agents of global warming are the greenhouse gases, which 

mainly consists of carbon dioxide (CO2). Humans also produce CO2 and their emission 

depends on their body weight. The higher their weight, the higher the resting metabolic rate, 

causing a rise in the CO2 emission.

Methods: A single centre consecutive electronic database, containing patients undergoing 

primary laparoscopic Roux-en-Y gastric bypass (LRYGB) or laparoscopic sleeve gastrec-

tomy (LSG) from 2007 onwards, was analysed with a mean follow up of 12 months. Mean 

decrease of CO2 emission due to weight loss was evaluated by using the ‘Gryka’ formula. 

The global numbers on obesity were gathered using different databases

Results: A total of 983 bariatric surgery patients were included. Mean weight loss after one 

year was 37.0 kg. One year after bariatric surgery, this weight loss resulted in a decrease of 

63.878 litres (126 kg) CO2 emission for each patient. If world-wide all obese patients would 

be operated, this would result in a decrease of 78 billion kg CO2 yearly, which is 0.24% of the 

total annual global emission.

Conclusion: A causative connection between global warming and obesity exists. Cooperation 

between the food industry, policy makers, public health, doctors and scientists all over the 

world is the necessary intervention for knocking down the obesity pandemic and global 

warming threat.
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Global warming and obesity

Introduction:

Obesity

Obesity is a major, global problem, both affecting the developed and developing countries (1). Obesity 

is associated with cardiovascular disease, depression, diabetes type II, metabolic syndrome, fatty 

liver disease, malignancies and premature death (2;3). The definition of excess weight ranges from 

overweight (a body mass index (BMI) of 25 to 30 kg/m2), obesity (a BMI of 30-40 kg/m2), morbid 

obesity (a BMI of 40-50 kg/m2) to super obesity (BMI > 50 kg/m2). Concerning obesity, the WHO 

key facts, updated in October 2017, stated: (1) Since 1975, the incidence of obesity has tripled. (2) 

In 2016 more than 1.9 billion adults were overweight, of these, over 650 million were obese. (3) 

39% of adults were overweight in 2016, and 13% were obese. (4) Most of the world’s population 

live in countries were overweight and obesity kills more people than underweight does. (5) Of the 

children under the age of five, 41 million were overweight or obese in 2016. (6) Of the children and 

adolescents age 5-19, 340 million were overweight or obese in 2016. And the most important 

key fact: (7) Obesity is preventable (1)! Even more worrisome compared to the adult obesity, is the 

tenfold increase of childhood and adolescent obesity that took place in the last four decades (1;2). 

In 2013 the American Medical Association (AMA) recognized obesity (BMI > 30 kg/m2) as a disease 
(4). Although the definition of obesity and therefore disease by BMI caused controversy (classifying 

some people in perfect health as ill) this statement does show the enormous problem of obesity 

and its health implications (4). The treatment of obesity is essential and several options exist. Treat-

ment starts with diets and sports but ends with more invasive measures such as bariatric surgery. 

This worrisome rise in obesity is accompanied (or caused) by changing behaviour and eating 

habits. Diets in the 1970’s began to shift towards ‘away from home intake’, processed foods, greater 

use of edible oils and sugar sweetened beverages (5). The production of food by the food industry 

became much more about profit than about a healthy, fed population compared to the mid 20th 

century. As it turned out, even the ‘normal’ food servings in restaurants became bigger, and the 

plates on which food is served at home increased in size (6-8).

Together with a change in eating habits, people’s physical activities decreased combined with 

increasing sedentary time. This combination of eating habits and fewer physical activities is proven 

to contribute to the world-wide obesity pandemic and therefore the decreasing human health (9). 
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Global warming and obesity

Global warming or climate change

The issue of global warming or climate change concerns the developed and developing world 

and is highly indexed on the United Nations agenda, requiring global strategies to diminish the 

damage to the environment and human health (10). 

Generally, it is believed that this climate change is caused by the anthropogenic increase in 

greenhouse gas emissions, of which the most important gas is carbon dioxide (CO2). CO2 

emission is often expressed in million metric tons, equal to one trillion grams or in gigatons 

(Gt) equalling 1,000,000,000,000 kg. In the United States alone (US), the yearly greenhouse 

gas emission is 6,526 million metric tons, caused by multiple entities of which the most 

important ones are the production of electricity (32%), transportation (28%), industry (20%), 

commercial- and residential (10%) and agricultural (11). Organisations as the World Wide Fund 

for Nature (WWF), try to reduce CO2 emission by creating awareness with campaigns, such as 

‘Your Personal Ecologic footprint’ combining all sort of causes of human CO2 emission such 

as transport, ecology and the veterinary contents of the human diet (12). It is well established 

that reducing the amount of meat in global diets reduces the environmental impact of food 

production (13).

World-wide conferences are held where all kinds of different scientists are trying to develop 

strategies to reduce global warming (10). In 2015 the Paris Climate Agreement was drafted. This 

agreement is the first that brings all nations into a common cause to undertake ambitious efforts 

to combat climate change and adapt to its effects. As such, it charts a new course in the global 

climate effort. On the 5th of March 2018, 195 countries had signed the Paris agreement (14). 

However, already in 1992 more than 1700 scientists, including the majority of the living Nobel 

Prize winners in sciences, created and signed the ‘World Scientists Warning to Humanity’ 

which concerned the environmental destruction, including the climate change issue. They 

pleaded for stabilization of the human population (which increased by 35% since 1992), the 

cut of greenhouse gas emission, the reduction of the usage of fossil fuels and a decrease of 

deforestation (15). 

As an increase in population density causes a rise in CO2 emission, the question was imminent 

whether the increase in human weight had the same causality (16). Several articles have been 

published regarding the relation between climate change, obesity, type two diabetes and 

coronary artery disease (17;18). 
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Global warming and obesity

Obesity and global warming combined

Gryka et al. calculated that an individual who lost ten kg would produce 32 ml less CO2 per 

minute based on the resting metabolic rate (19). This means that treatment of obesity could 

contribute not only to the reduction of comorbidities in an individual patient but also to the 

management of global warming. However, this article was critically received and reason for 

discussion (20). 

Bariatric surgery:

For patients with sickening obesity, defined as morbid obesity with a body mass index (BMI) 

above 40 kg/m2 or 35 kg/m2 and with two or more obesity related diseases, bariatric surgery 

(in terms of a sleeve gastrectomy (LSG), Roux-en-Y gastric bypass (RYGB) or other variations) 

is one of the most successful, sustainable weight loss methods (21). A remarkable weight loss 

can be achieved with bariatric surgery, which is regarded successful if patients loose more 

than 50% of their excess weight. Compared to conservative measures, bariatric surgery is 

currently the only long-term sustainable treatment for morbid obesity resulting in a mean 

excess weight loss (EWL) of 60-80% after two years (21). Together with the pandemic rise 

of obesity, a concordant increase in the performance of bariatric surgery was observed. In 

1997, a total number of 40,000 bariatric surgical procedures were performed worldwide which 

increased over ten-fold to 468,609 procedures in 2013 (22). 

By both global warming and the obesity pandemic, the environment, but also the human health 

is at risk. Therefore, the aim of this study is to demonstrate the relationship between obesity, 

the food industry and global warming and to create an awareness on individual, political and 

global level attempting to contribute in lowering the world CO2 emission and obesity rate with 

the same pace and partially with the same interventions. Increasing the awareness concerning 

the intertwined human- and environmental health.
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Methods:

World-wide databases were accessed and analysed in order to find the appropriate numbers 

people who suffer from overweight, obesity and morbid obesity. Literature was consulted 

in order to find the most important relations between food, the food industry, obesity, diets 

and access to food. Furthermore, literature was analysed for the connexion between food 

and CO2 emission and obesity and CO2 admission. 

Concerning the group of people with morbid obesity undergoing bariatric surgery, our own 

institutions, prospective and consecutive database was used for the calculations. Patients 

who underwent primary bariatric surgery from November 2007 onwards with a minimal 

follow up of 12 months were included. All patients had a (laparoscopic) Roux-en-Y gastric 

bypass or a (laparoscopic) sleeve gastrectomy as previously described (23). Of the included 

patients, postoperative weight loss was monitored and registered. All patients met the IFSO 

criteria prior to surgery (24).

Calculations of the CO2 emission by breathing

The article of Gryka et al., as mentioned in the introduction, measured the decrease in CO2 

emission for every one kg of body mass loss and showed that one kg loss reduces the 

emission by 3.2 ml min-1. Therefore, one kg weight loss would result in a decrease of 1.681 

litre ((3.2 x 60x 24 x 365) /1000) CO2 annually (19). 

Six and twelve months after bariatric surgery, the weight loss of all patients was analysed, 

after which the percentage EWL (%EWL) was calculated. With the above-mentioned formula, 

the decrease in CO2 emission was calculated for each person, for this entire cohort and 

eventually extrapolated to the global cohort on annual basis. 

Statistical analysis and calculations:

Baseline characteristics were calculated with the use of SPSS 21.0 (SPSS Inc. Chicago Ill. 

USA). Normal distribution was evaluated with histograms and the Kolmogorov- Smirnov test. 

The student T test was used to detect statistical significant difference for continuous vari-

ables; if not normally distributed the Mann- Whitney U test was used. To detect differences 

between dichotomous variables, the Chi square test was used. The prediction of the CO2 
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Global warming and obesity

emission rates and its decrease were made using an Texas Instruments type TI-83 (Dallas, 

Texas, USA) and the “Gryka formula”. 

The study was approved of by the local medical ethical board. 

Results:

A total of 983 patients underwent primary bariatric surgery from 2007 till October 2013. 

Nine hundred and ten patients (92.6%) underwent laparoscopic Roux-en-Y gastric bypass 

(LRYGB), 73 patients (7.4%) laparoscopic sleeve gastrectomy (LSG). Patient’s mean BMI prior 

to surgery was 45.8 kg/m2 (6.7), their mean weight 131.5 kg (24.7). Patients who underwent 

LSG had a higher BMI and were older than patients who underwent LRYGB (p<0.001 and 

p=0.002 respectively) Table 1. Six months after surgery, the mean weight of every patient 

decreased with 30.4 kg, whereas after twelve months (n=769), their weight further decreased 

with 6.5 kg, resulting in a mean weight loss of 36.9 kg’s one-year post surgery Table 2. Of 

769 patients (78.2%) the twelve-month weight was registered. 

The decrease in CO2 emission rate per person was 63,541.8 and 65,709.9 litres, one year 

after LRYGB and LSG, respectively. Looking at the mean weight loss of both procedures, this 

equals a decrease of 126.2 kg CO2 on a yearly basis. For the entire cohort of 769 patients a 

decrease of CO2 emission by 49,122,182 litres, 97047.05 kg was reached Table 3, appendix 1. 

Global

Globally, the total number of obese people is estimated on 650 million. The highest per-

centage of obese people is seen on the Cook Islands (50.8%), with Qatar on the eight place 

(42.3%) and the United States of America on the 19th spot with 33.7% of its inhabitants 

being obese. On the 185th place Japan is situated, with 3.3% of its inhabitants being obese, 

Timor-Leste closes the ranking list on the 192th spot with 2.2% obesity Table 4 (25). 

The numbers could be collected on 619,936,959 people. If all these people underwent 

bariatric surgery and lost the mean amount of 37.9 kg’s, the total decrease in CO2 emission 

rate would be 78 billion (78,245,512,443.85) kg. 
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In 2017 the earths global-energy carbon dioxide emission was 32.5 gigaton 

(32,500,000,000,000 kg) (26). The decrease that could be reached by bariatric surgery is 

0.24% of the earths total emission rate. 

Table 1: Baseline characteristics

Baseline All procedures
(n = 983)

LRYGB  
(n = 910)

LSG  
(n = 73)

P value

Female (%) 784 (79.8) 737 (81.0) 47 (64.4) 0.001†

Age (years) (SD) 44.3 (10.8) 44.0 (10.7) 47.9 (10.6) 0.003*
BMI (kg/m2) (SD) 45.8 (6.7) 45.3 (6.3) 50.6 (9.0) < 0.001*
Weight (kg) (SD) 131.5 (24.7) 130.0 (23.5) 149.9 (31.5) < 0.001*
DM II (%) 309 (31.4) 280 (30.8) 29 (39.7) 0.113†

Hypertension (%) 434 (44.2) 394 (43.3) 40 (54.8) 0.057†

OSA (AHI > 30/h) (%) 184 (20.7) 164 (19.9) 20 (32.3) 0.020†

Alcohol ( n = 882) (%) 393 (41.6) 363 (41.2) 30 (47.6) 0.315†

Smoking (n = 891) (%) 192 (20.1) 178 (20.0) 14 (22.2) 0.668†

Complication (< 30 days) (%) 103 (10.5) 93 (10.2) 10 (13.7) 0.350†

†Chi square test

*Independent samples t- test

BMI: Body Mass Index; DM II: diabetes mellitus type 2; OSA: Obstructive Sleep Apnea 

AHI: apnea-hypopnea-index

Table 2: Weight loss

Follow up 
(months)

Number of 
patients

Weight all 
procedures 
(kg) (SD)

Kg’s lost
All procedures

Weight LRYGB 
(kg) (SD)

Kg’s lost 
LRYGB

Weight LSG Kg’s lost 
LSG

Baseline 983 131.5 (24.7) - 130.0 (23.5) - 149.9 (31.5) -
6 839 100.9 (20.5) 30.5 (9.9) 99.6 (19.7) 30.5 (9.6) 118.2 (24.2) 30.1 (9.6)
12 769 93.5 (20.2) 37.9 (12.7) 92.2 (19.2) 38.1 (12.6) 112.0 (25.1) 34.7 (14.9)

Table 3: CO2 emission decrease

Procedure Six months decrease of 
CO2 (n = 1)

One year decrease of 
CO2 (n = 1)

Whole cohort 
one year (n = 769)

After LRYGB, (litres) 51298.6 on yearly basis 64081.2 49278442.8
After LSG, (litres) 50625.8 58362.6 44880839.4

Mean of both procedures (litres) 51298.6 63744.8 49019726.6

CO2: carbon dioxide; LRYGB: laparoscopic Roux-en-Y gastric bypass; LSG: laparoscopic sleeve gastrectomy
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Hypertension (%) 434 (44.2) 394 (43.3) 40 (54.8) 0.057†

OSA (AHI > 30/h) (%) 184 (20.7) 164 (19.9) 20 (32.3) 0.020†

Alcohol ( n = 882) (%) 393 (41.6) 363 (41.2) 30 (47.6) 0.315†

Smoking (n = 891) (%) 192 (20.1) 178 (20.0) 14 (22.2) 0.668†

Complication (< 30 days) (%) 103 (10.5) 93 (10.2) 10 (13.7) 0.350†

†Chi square test

*Independent samples t- test

BMI: Body Mass Index; DM II: diabetes mellitus type 2; OSA: Obstructive Sleep Apnea 

AHI: apnea-hypopnea-index

Table 2: Weight loss

Follow up 
(months)

Number of 
patients

Weight all 
procedures 
(kg) (SD)

Kg’s lost
All procedures

Weight LRYGB 
(kg) (SD)

Kg’s lost 
LRYGB

Weight LSG Kg’s lost 
LSG

Baseline 983 131.5 (24.7) - 130.0 (23.5) - 149.9 (31.5) -
6 839 100.9 (20.5) 30.5 (9.9) 99.6 (19.7) 30.5 (9.6) 118.2 (24.2) 30.1 (9.6)
12 769 93.5 (20.2) 37.9 (12.7) 92.2 (19.2) 38.1 (12.6) 112.0 (25.1) 34.7 (14.9)

Table 3: CO2 emission decrease

Procedure Six months decrease of 
CO2 (n = 1)

One year decrease of 
CO2 (n = 1)

Whole cohort 
one year (n = 769)

After LRYGB, (litres) 51298.6 on yearly basis 64081.2 49278442.8
After LSG, (litres) 50625.8 58362.6 44880839.4

Mean of both procedures (litres) 51298.6 63744.8 49019726.6

CO2: carbon dioxide; LRYGB: laparoscopic Roux-en-Y gastric bypass; LSG: laparoscopic sleeve gastrectomy
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Table 4: Obesity per country, weight loss, CO2 emission decrease

Rank Countries Population 

Total

Adult 

Population

Obese 

Adults

Percentage 

Obese

CO2 decrease (kg)

1 Cook Islands 17,380 11,742 5,965 50.80% 752,870.33

2 Palau 21,729 14,680 6,988 47.60% 881,987.91

3 Nauru 11,359 7,674 3,499 45.60% 441,625.03

4 Samoa 196,440 132,715 57,598 43.40% 7,269,710.87

5 Tonga 108,020 72,978 31,600 43.30% 39,883.83

6 Niue 1,618 1,093 472 43.20% 59,573.31

7 Marshall Islands 53,127 35,893 15,362 42.80% 1,938,909.31

8 Qatar 2,639,211 1,783,051 754,231 42.30% 95,194,994.62

9 Kiribati 116,398 78,638 31,927 40.60% 4,029,654.83

10 Tuvalu 11,192 7,561 3,047 40.30% 384,576.01

11 Kuwait 4,136,528 2,794,638 1,109,471 39.70% 140,031,483.57

12 Federated States of Micronesia 105,544 71,306 26,526 37.20% 3,347,969.56

12 United Arab Emirates 9,400,145 6,350,738 2,362,475 37.20% 298,178,933.15

14 Fiji 905,502 611,757 222,680 36.40% 2,810,547.62

15 Bahamas 395,361 267,106 96,692 36.20% 12,203,946.03

16 Vanuatu 276,244 186,630 66,067 35.40% 8,338,622.66

17 Bahrain 1,492,584 1,008,390 353,945 35.10% 44,673,040.98

18 Saudi Arabia 32,938,213 22,253,057 7,721,811 34.70% 974,605,600.45

19 United States of America 324,459,463 219,204,813 73,872,022 33.70% 9,323,730,710.08

20 Libya 6,374,616 4,306,691 1,425,515 33.10% 179,920,863.45

21 Lebanon 6,082,357 4,109,240 1,310,848 31.90% 165,448,209.25

22 Barbados 285,719 193,032 60,419 31.30% 7,625,762.37

23 Trinidad and Tobago 1,369,125 924,981 287,669 31.10% 36,308,039.46

24 Oman 4,636,262 3,132,259 967,868 30.90% 122,159,111.81

24 Antigua and Barbuda 102,012 68,919 21,296 30.90% 2,687,866.99

26 Jordan 9,702,353 6,554,910 1,999,247 30.50% 252,334,241.66

27 Andorra 76,965 51,998 15,339 29.50% 1,936,006.37

27 Turkey 80,745,020 54,551,336 16,092,644 29.50% 2,031,127,279.41

29 New Zealand 4,705,818 3,179,251 928,341 29.20% 117,170,225.71

30 Egypt 97,553,151 65,906,909 19,047,097 28.90% 2,404,022,503.09

31 Australia 24,450,561 16,518,799 4,724,377 28.60% 596,285,545.30

32 Saint Kitts and Nevis 55,345 37,391 10,582 28.30% 1,335,603.33

33 United Kingdom 66,181,585 44,712,279 12,564,150 28.10% 1,585,779,677.20

33 Mexico 129,163,276 87,262,709 24,520,821 28.10% 3,094,886,610.71

35 Canada 36,624,199 24,743,309 6,928,126 28.00% 874,430,933.40

36 Papua New Guinea 8,251,162 5,574,485 1,555,281 27.90% 196,299,232.51

37 Chile 18,054,726 12,197,773 3,390,981 27.80% 427,991,448.33

38 Solomon Islands 611,343 413,023 114,407 27.70% 14,439,838.39

39 Jamaica 2,890,299 1,952,686 531,131 27.20% 67,036,508.30

40 Tunisia 11,532,127 7,791,105 2,111,389 27.10% 266,488,203.89

41 Saint Lucia 178,844 120,827 32,502 26.90% 4,102,228.25

42 South Africa 56,717,156 38,318,111 10,269,254 26.80% 1,296,130,203.25

42 Panama 4,098,587 2,769,005 742,093 26.80% 93,663,001.32

42 Czech Republic 10,618,303 7,173,726 1,922,558 26.80% 242,654.97

45 Uruguay 3,456,750 2,335,380 623,547 26.70% 78,700,760.53

46 Malta 430,835 291,072 77,425 26.60% 9,772,168.55

47 Argentina 44,271,041 29,909,515 7,866,203 26.30% 992,829,984.85

47 Seychelles 94,737 64,004 16,833 26.30% 2,124,571.05

49 Grenada 107,825 72,847 19,086 26.20% 2,408,932.63
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2 Palau 21,729 14,680 6,988 47.60% 881,987.91

3 Nauru 11,359 7,674 3,499 45.60% 441,625.03

4 Samoa 196,440 132,715 57,598 43.40% 7,269,710.87

5 Tonga 108,020 72,978 31,600 43.30% 39,883.83

6 Niue 1,618 1,093 472 43.20% 59,573.31

7 Marshall Islands 53,127 35,893 15,362 42.80% 1,938,909.31

8 Qatar 2,639,211 1,783,051 754,231 42.30% 95,194,994.62

9 Kiribati 116,398 78,638 31,927 40.60% 4,029,654.83

10 Tuvalu 11,192 7,561 3,047 40.30% 384,576.01

11 Kuwait 4,136,528 2,794,638 1,109,471 39.70% 140,031,483.57

12 Federated States of Micronesia 105,544 71,306 26,526 37.20% 3,347,969.56

12 United Arab Emirates 9,400,145 6,350,738 2,362,475 37.20% 298,178,933.15

14 Fiji 905,502 611,757 222,680 36.40% 2,810,547.62

15 Bahamas 395,361 267,106 96,692 36.20% 12,203,946.03

16 Vanuatu 276,244 186,630 66,067 35.40% 8,338,622.66

17 Bahrain 1,492,584 1,008,390 353,945 35.10% 44,673,040.98

18 Saudi Arabia 32,938,213 22,253,057 7,721,811 34.70% 974,605,600.45

19 United States of America 324,459,463 219,204,813 73,872,022 33.70% 9,323,730,710.08

20 Libya 6,374,616 4,306,691 1,425,515 33.10% 179,920,863.45

21 Lebanon 6,082,357 4,109,240 1,310,848 31.90% 165,448,209.25

22 Barbados 285,719 193,032 60,419 31.30% 7,625,762.37

23 Trinidad and Tobago 1,369,125 924,981 287,669 31.10% 36,308,039.46

24 Oman 4,636,262 3,132,259 967,868 30.90% 122,159,111.81

24 Antigua and Barbuda 102,012 68,919 21,296 30.90% 2,687,866.99

26 Jordan 9,702,353 6,554,910 1,999,247 30.50% 252,334,241.66

27 Andorra 76,965 51,998 15,339 29.50% 1,936,006.37

27 Turkey 80,745,020 54,551,336 16,092,644 29.50% 2,031,127,279.41

29 New Zealand 4,705,818 3,179,251 928,341 29.20% 117,170,225.71

30 Egypt 97,553,151 65,906,909 19,047,097 28.90% 2,404,022,503.09

31 Australia 24,450,561 16,518,799 4,724,377 28.60% 596,285,545.30

32 Saint Kitts and Nevis 55,345 37,391 10,582 28.30% 1,335,603.33

33 United Kingdom 66,181,585 44,712,279 12,564,150 28.10% 1,585,779,677.20

33 Mexico 129,163,276 87,262,709 24,520,821 28.10% 3,094,886,610.71

35 Canada 36,624,199 24,743,309 6,928,126 28.00% 874,430,933.40

36 Papua New Guinea 8,251,162 5,574,485 1,555,281 27.90% 196,299,232.51

37 Chile 18,054,726 12,197,773 3,390,981 27.80% 427,991,448.33

38 Solomon Islands 611,343 413,023 114,407 27.70% 14,439,838.39

39 Jamaica 2,890,299 1,952,686 531,131 27.20% 67,036,508.30

40 Tunisia 11,532,127 7,791,105 2,111,389 27.10% 266,488,203.89

41 Saint Lucia 178,844 120,827 32,502 26.90% 4,102,228.25

42 South Africa 56,717,156 38,318,111 10,269,254 26.80% 1,296,130,203.25

42 Panama 4,098,587 2,769,005 742,093 26.80% 93,663,001.32

42 Czech Republic 10,618,303 7,173,726 1,922,558 26.80% 242,654.97

45 Uruguay 3,456,750 2,335,380 623,547 26.70% 78,700,760.53

46 Malta 430,835 291,072 77,425 26.60% 9,772,168.55

47 Argentina 44,271,041 29,909,515 7,866,203 26.30% 992,829,984.85

47 Seychelles 94,737 64,004 16,833 26.30% 2,124,571.05

49 Grenada 107,825 72,847 19,086 26.20% 2,408,932.63
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Rank Countries Population 

Total

Adult 

Population

Obese 

Adults

Percentage 

Obese

CO2 decrease (kg)

50 Islamic Republic of Iran 81,162,788 54,833,580 14,311,564 26.10% 1,806,328,907.26

50 Suriname 563,402 380,634 99,346 26.10% 12,538,919.69

52 Lithuania 2,890,297 1,952,685 505,745 25.90% 63,832,423.43

53 Dominica 73,925 49,944 12,885 25.80% 1,626,275.64

54 Slovakia 5,447,662 3,680,440 945,873 25.70% 119,383,020.79

55 Ireland 4,761,657 3,216,975 823,546 25.60% 103,943,562.44

56 Israel 8,321,570 5,622,053 1,422,379 25.30% 179,525,054.34

57 Cuba 11,484,636 7,759,020 1,955,273 25.20% 246,784,079.05

57 Poland 38,170,712 25,788,133 6,498,610 25.20% 820,219,725.81

59 Slovenia 2,079,976 1,405,232 352,713 25.10% 44,517,544.54

60 Algeria 41,318,142 27,914,537 6,922,805 24.80% 873,759,345.30

60 Venezuela 31,977,065 21,603,705 5,357,719 24.80% 676,222,578.24

62 Saint Vincent and the Grenadines 109,897 74,246 18,042 24.30% 2,277,164.55

62 Costa Rica 4,905,769 3,314,338 805,384 24.30% 101,651,252.14

64 Russian Federation 143,989,754 97,279,478 23,444,354 24.10% 2,959,020,715.15

65 Hungary 9,721,559 6,567,885 1,576,292 24.00% 198,951,128.32

66 France 64,979,548 43,900,183 10,492,144 23.90% 1,324,262,184.50

66 Dominican Republic 10,766,998 7,274,184 1,738,530 23.90% 219,427,939.19

68 Iraq 38,274,618 25,858,332 6,154,283 23.80% 776,760,617.24

68 Cyprus 1,179,551 796,905 189,663 23.80% 23,938,247.39

70 Latvia 1,949,670 1,317,197 312,176 23.70% 39,401,181.66

70 Spain 46,354,321 31,316,979 7,422,124 23.70% 936,780,713.45

72 Syrian Arab Republic 18,269,868 12,343,123 2,900,634 23.50% 366,102,477.94

73 Belarus 9,468,338 6,396,809 1,496,853 23.40% 188,924,763.49

73 Kazakhstan 18,204,499 12,298,960 2,877,957 23.40% 363,240,308.53

75 Croatia 4,189,353 2,830,327 659,466 23.30% 83,234,264.20

76 Bulgaria 7,084,571 4,786,336 1,110,430 23.20% 140,152,523.41

77 Luxembourg 583,455 394,182 91,056 23.10% 11,492,600.32

77 Norway 5,305,383 3,584,317 827,977 23.10% 104,502,819.51

79 Greece 11,159,773 7,539,543 1,726,555 22.90% 217,916,518.87

79 Guyana 777,859 525,522 120,344 22.90% 15,189,174.71

81 Iceland 335,025 226,343 51,606 22.80% 6,513,432.74

82 Estonia 1,309,632 884,787 199,962 22.60% 25,238,131.97

83 Belize 374,681 253,134 56,955 22.50% 7,188,554.86

83 Azerbaijan 9,827,589 6,639,519 1,493,892 22.50% 188,551,041.93

85 Botswana 2,291,661 1,548,246 346,807 22.40% 43,772,120.88

86 Morocco 35,739,580 24,145,660 5,384,482 22.30% 679,600,460.66

87 El Salvador 6,377,853 4,308,877 939,335 21.80% 118,557,829.47

88 Romania 19,679,306 13,295,339 2,885,089 21.70% 364,140,471.35

89 Peru 32,165,485 21,731,002 4,585,241 21.10% 578,724,545.06

90 Colombia 49,065,615 33,148,729 6,961,233 21.00% 878,609,521.51

90 Italy 59,359,900 40,103,548 8,421,745 21.00% 1,062,947,518.74

92 Georgia 3,912,061 2,642,988 549,742 20.80% 69,385,488.97

93 Finland 5,523,231 3,731,495 768,688 20.60% 97,019,679.68

94 Sweden 9,910,701 6,695,670 1,372,612 20.50% 173,243,730.32

95 Turkmenistan 5,758,075 3,890,155 781,921 20.10% 98,689,878.02

95 Portugal 10,329,506 6,978,614 1,402,701 20.10% 177,041,402.64

95 Belgium 11,429,336 7,721,659 1,559,775 20.20% 196,866,441.10

95 Ukraine 44,222,947 29,877,023 6,005,282 20.10% 757,954,509.57
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50 Islamic Republic of Iran 81,162,788 54,833,580 14,311,564 26.10% 1,806,328,907.26

50 Suriname 563,402 380,634 99,346 26.10% 12,538,919.69

52 Lithuania 2,890,297 1,952,685 505,745 25.90% 63,832,423.43

53 Dominica 73,925 49,944 12,885 25.80% 1,626,275.64

54 Slovakia 5,447,662 3,680,440 945,873 25.70% 119,383,020.79

55 Ireland 4,761,657 3,216,975 823,546 25.60% 103,943,562.44

56 Israel 8,321,570 5,622,053 1,422,379 25.30% 179,525,054.34

57 Cuba 11,484,636 7,759,020 1,955,273 25.20% 246,784,079.05

57 Poland 38,170,712 25,788,133 6,498,610 25.20% 820,219,725.81

59 Slovenia 2,079,976 1,405,232 352,713 25.10% 44,517,544.54

60 Algeria 41,318,142 27,914,537 6,922,805 24.80% 873,759,345.30

60 Venezuela 31,977,065 21,603,705 5,357,719 24.80% 676,222,578.24

62 Saint Vincent and the Grenadines 109,897 74,246 18,042 24.30% 2,277,164.55

62 Costa Rica 4,905,769 3,314,338 805,384 24.30% 101,651,252.14

64 Russian Federation 143,989,754 97,279,478 23,444,354 24.10% 2,959,020,715.15

65 Hungary 9,721,559 6,567,885 1,576,292 24.00% 198,951,128.32

66 France 64,979,548 43,900,183 10,492,144 23.90% 1,324,262,184.50

66 Dominican Republic 10,766,998 7,274,184 1,738,530 23.90% 219,427,939.19

68 Iraq 38,274,618 25,858,332 6,154,283 23.80% 776,760,617.24

68 Cyprus 1,179,551 796,905 189,663 23.80% 23,938,247.39

70 Latvia 1,949,670 1,317,197 312,176 23.70% 39,401,181.66

70 Spain 46,354,321 31,316,979 7,422,124 23.70% 936,780,713.45

72 Syrian Arab Republic 18,269,868 12,343,123 2,900,634 23.50% 366,102,477.94

73 Belarus 9,468,338 6,396,809 1,496,853 23.40% 188,924,763.49

73 Kazakhstan 18,204,499 12,298,960 2,877,957 23.40% 363,240,308.53

75 Croatia 4,189,353 2,830,327 659,466 23.30% 83,234,264.20

76 Bulgaria 7,084,571 4,786,336 1,110,430 23.20% 140,152,523.41

77 Luxembourg 583,455 394,182 91,056 23.10% 11,492,600.32

77 Norway 5,305,383 3,584,317 827,977 23.10% 104,502,819.51

79 Greece 11,159,773 7,539,543 1,726,555 22.90% 217,916,518.87

79 Guyana 777,859 525,522 120,344 22.90% 15,189,174.71

81 Iceland 335,025 226,343 51,606 22.80% 6,513,432.74

82 Estonia 1,309,632 884,787 199,962 22.60% 25,238,131.97

83 Belize 374,681 253,134 56,955 22.50% 7,188,554.86

83 Azerbaijan 9,827,589 6,639,519 1,493,892 22.50% 188,551,041.93

85 Botswana 2,291,661 1,548,246 346,807 22.40% 43,772,120.88

86 Morocco 35,739,580 24,145,660 5,384,482 22.30% 679,600,460.66

87 El Salvador 6,377,853 4,308,877 939,335 21.80% 118,557,829.47

88 Romania 19,679,306 13,295,339 2,885,089 21.70% 364,140,471.35

89 Peru 32,165,485 21,731,002 4,585,241 21.10% 578,724,545.06

90 Colombia 49,065,615 33,148,729 6,961,233 21.00% 878,609,521.51

90 Italy 59,359,900 40,103,548 8,421,745 21.00% 1,062,947,518.74

92 Georgia 3,912,061 2,642,988 549,742 20.80% 69,385,488.97

93 Finland 5,523,231 3,731,495 768,688 20.60% 97,019,679.68

94 Sweden 9,910,701 6,695,670 1,372,612 20.50% 173,243,730.32

95 Turkmenistan 5,758,075 3,890,155 781,921 20.10% 98,689,878.02

95 Portugal 10,329,506 6,978,614 1,402,701 20.10% 177,041,402.64

95 Belgium 11,429,336 7,721,659 1,559,775 20.20% 196,866,441.10

95 Ukraine 44,222,947 29,877,023 6,005,282 20.10% 757,954,509.57
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95 Germany 82,114,224 55,476,370 11,150,750 20.10% 1,407,387,904.12

100 Montenegro 628,960 424,925 84,985 20.00% 10,726,351.23

100 Brazil 209,288,278 141,395,161 28,279,032 20.00% 3,569,227,861.53

102 Netherlands 17,035,938 11,509,480 2,278,877 19.80% 287,627,641.62

103 The Former Yugoslav Republic of 

Macedonia

2,083,160 1,407,383 275,847 19.60% 34,815,929.98

104 Armenia 2,930,450 1,979,812 386,063 19.50% 48,726,802.81

104 Serbia 8,790,574 5,938,912 1,158,088 19.50% 146,167,660.75

106 Switzerland 8,476,005 5,726,389 1,110,919 19.40% 140,214,242.37

107 Denmark 5,733,551 3,873,587 747,602 19.30% 94,358,317.77

108 Namibia 2,533,794 1,711,831 323,536 18.90% 40,834,979.97

109 Ecuador 16,624,858 11,231,754 2,100,338 18.70% 265,093,405.89

110 Guatemala 16,913,503 11,426,763 2,125,378 18.60% 268,253,820.49

111 Austria 8,735,453 5,901,672 1,085,908 18.40% 137,057,487.99

112 Honduras 9,265,067 6,259,479 1,139,225 18.20% 143,786,873.98

113 Brunei Darussalam 428,697 289,628 52,423 18.10% 6,616,550.11

114 Bosnia and Herzegovina 3,507,017 2,369,341 424,112 17.90% 53,529,143.67

114 Mauritius 1,265,138 854,727 152,996 17.90% 19,310,335.16

116 Swaziland 1,367,254 923,717 163,498 17.70% 20,635,841.32

117 Albania 2,930,187 1,979,634 348,416 17.60% 43,975,200.23

117 Gabon 2,025,137 1,368,183 240,800 17.60% 303,924.85

119 Equatorial Guinea 1,267,689 856,451 149,879 17.50% 18,916,924.12

120 Yemen 28,250,420 19,085,984 3,282,789 17.20% 414,336,033.93

121 Plurinational State of Boliviab 11,051,600 7,466,461 1,276,765 17.10% 161,146,435.66

121 Nicaragua 6,217,581 4,200,598 718,302 17.10% 90,660,228.80

123 Mongolia 3,075,647 2,077,907 347,010 16.70% 4,379,774.24

124 Paraguay 6,811,297 4,601,712 750,079 16.30% 94,670,951.44

125 Izbekistan 31,910,641 21,558,829 3,341,619 15.50% 421,761,241.24

126 Republic of Moldova 4,051,212 2,736,999 407,813 14.90% 51,471,971.24

127 Kyrgyzstan 6,045,117 4,084,081 588,108 14.40% 74,227,839.88

128 Lesotho 2,233,339 1,508,844 214,256 14.20% 27,042,244.04

129 Tajikistan 8,921,343 6,027,259 819,707 13.60% 103,459,024.44

130 Malaysia 31,624,264 21,365,353 2,841,592 13.30% 358,650,513.13

131 Cabo Verde 546,388 369,140 47,988 13.00% 6,056,788.18

132 Sao Tome and Principe 204,327 138,043 16,979 12.30% 2,142,998.38

133 Ghana 28,833,629 19,480,000 2,376,560 12.20% 299,956,666.36

134 Haiti 10,981,229 7,418,918 882,851 11.90% 111,428,721.70

135 Cameroon 24,053,727 16,250,698 1,852,580 11.40% 233,822,718.96

136 Nigeria 190,886,311 128,962,792 14,185,907 11.00% 1,790,469,154.16

136 Congo 5,260,750 3,554,163 390,958 11.00% 49,344,623.48

138 Gambia 2,100,568 1,419,144 154,687 10.90% 19,523,764.12

139 Zimbabwe 16,529,904 11,167,603 1,172,598 10.50% 147,999,035.19

140 Angola 29,784,193 20,122,201 2,052,464 10.20% 259,051,006.19

141 Senegal 15,850,567 10,708,643 1,049,447 9.80% 132,455,575.98

142 Mauritania 4,420,184 2,986,276 289,669 9.70% 36,560,468.74

143 Djibouti 956,985 646,539 62,068 9.60% 7,833,890.32

144 Benin 11,175,692 7,550,298 702,178 9.30% 88,625,143.94

145 Cote d’Ivoire 24,294,750 16,413,533 1,510,045 9.20% 190,589,787.03

146 Zambia 17,094,130 11,548,794 1,027,843 8.90% 129,728,834.88
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100 Montenegro 628,960 424,925 84,985 20.00% 10,726,351.23
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147 Thailand 69,037,513 46,641,744 3,964,548 8.50% 500,384,001.12

148 Chad 14,899,994 10,066,436 815,381 8.10% 102,913,019.90

149 Maldives 436,330 294,785 23,288 7.90% 2,939,286.55

150 Sierra Leone 7,557,212 5,105,652 388,030 7.60% 4,897,506.70

151 Togo 7,797,694 5,268,122 395,109 7.50% 49,868,540.45

151 Sudan 40,533,330 27,384,318 2,053,824 7.50% 259,222,658.10

151 South Sudan 12,575,714 8,496,152 637,211 7.50% 80,425,357.38

154 Guinea-Bissau 1,861,283 1,257,483 90,539 7.20% 11,427,347.35

155 United Republic of Tanzania 57,310,019 38,718,649 2,749,024 7.10% 346,967,076.27

156 Kenya 49,699,862 33,577,227 2,350,406 7.00% 296,655,648.65

157 China 1,409,517,397 952,269,953 65,706,627 6.90% 8,293,138,314.47

158 Guinea 12,717,176 8,591,724 584,237 6.80% 73,739,263.00

158 Mali 18,541,980 12,526,962 851,833 6.80% 107,513,795.98

160 Bhutan 807,610 545,621 36,557 6.70% 4,614,028.62

161 Comoros 813,912 549,879 36,292 6.60% 4,580,581.74

161 Liberia 4,731,906 3,196,876 210,994 6.60% 26,630,531.89

163 Sri Lanka 20,876,917 14,104,445 916,789 6.50% 115,712,194.18

164 Burkina Faso 19,193,382 12,967,049 816,924 6.30% 103,107,769.09

165 Singapore 5,708,844 3,856,895 239,127 6.20% 30,181,328.37

166 Republic of Korea 50,982,212 34,443,582 1,997,728 5.80% 252,142,521.62

167 Indonesia 263,991,379 178,352,576 10,166,097 5.70% 1,283,110,279.57

168 Pakistan 197,015,955 133,103,979 7,187,615 5.40% 907,182,244.28

168 Madagascar 25,570,895 17,275,697 932,888 5.40% 117,744,123.68

170 Mozambique 29,668,834 20,044,264 1,062,346 5.30% 134,083,618.63

170 Malawi 18,622,104 12,581,093 666,798 5.30% 84,159,669.95

172 Philippines 104,918,090 70,882,662 3,615,016 5.10% 456,267,945.35

172 Central African Republic 4,659,080 3,147,674 160,531 5.10% 20,261,362.48

174 Uganda 42,862,958 28,958,214 1,418,953 4.90% 179,092,642.98

174 India 1,339,180,127 904,750,094 44,332,755 4.90% 5,595,442,740.91

176 Somalia 14,742,523 9,960,049 458,162 4.60% 57,826,752.18

177 Democratic Republic of the Congo 81,339,988 54,953,296 2,417,945 4.40% 305,180,059.26

178 Niger 21,477,348 14,510,096 623,934 4.30% 78,749,605.59

179 Eritrea 5,068,831 3,424,502 140,405 4.10% 17,721,166.62

180 Ethiopia 104,957,438 70,909,245 2,836,370 4.00% 357,991,420.27

180 Rwanda 12,208,407 8,248,000 329,920 4.00% 4,164,073.42

182 Vietnam 95,540,800 64,547,364 2,323,705 3.60% 293,285,591.53

182 Bangladesh 164,669,751 111,250,884 4,005,032 3.60% 505,493,674.63

184 Lao People’s Democratic Republic 6,858,160 4,633,373 162,168 3.50% 20,467,975.84

185 Japan 127,484,450 86,128,494 2,842,240 3.30% 358,732,300.21

185 Nepal 29,304,998 19,798,457 653,349 3.30% 82,462,209.25

187 Cambodia 16,005,373 10,813,230 346,023 3.20% 43,673,168.60

188 Afghanistan 35,530,081 24,004,123 696,120 2.90% 8,786,053.56

188 Myanmar 53,370,609 36,057,183 1,045,658 2.90% 131,977,348.70

190 Burundi 10,864,245 7,339,884 190,837 2.60% 24,086,423.38

191 North Korea 25,490,965 17,221,696 413,321 2.40% 52,167,161.48

192 Timor-Leste 1,296,311 875,788 19,267 2.20% 2,431,777.48

Total 619,936,959 78,245,512,443.85

*an adaptation of the table of www.renewbariatrics.com/obesity-rank-bycountries 
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Discussion:

The results of this literature study and the calculations executed on this centres cohort 

show that a higher weight is associated with a higher CO2 emission and that one bariatric 

patient’s surgery causes a decrease of 126.2 kg on annual basis due to the mean weight 

loss. Therefore, it can be concluded that bariatric surgery contributes to lowering the CO2 

emission rate. Although the influence of bariatric surgery might seem negligible compared 

to the total worlds emission rate with a hypothetical decrease of 0.24%, it’s a start, till now 

it only seems possible to stabilize the increase of greenhouse gas emissions (26;27).

This study group is not the first to focus on the relationship between global warming, the 

obesity pandemic and human health, but still interventions are lacking efficacy and even 

more, political and economic support by policy makers. For some reason the urgency does 

not seem to hit ground on many levels (28;29). 

In 2008 the American Journal of Preventive Medicine published a paper written by Bloomberg 

and Aggarwala titled: Think locally, act globally, how curbing global warming emissions 

can improve local public health. They already connected global warming, greenhouse gas 

emission and human health. Although CO2 by itself does not harm human health, the main 

rise in its emission is caused by the burning of fossil fuels, which also causes smog, a direct 

threat (30). The same accounts for the influence of (morbid) obesity on human health, it can 

be regarded as a direct threat (9). In 2014 Squally tried to assess the statistical association 

between emissions and obesity and found that states with higher obesity rates had higher 

CO2 and CH4 emissions. One of the hypotheses being that obesity causes a higher fuel 

consumption, an increased need for fertilizer to upscale food production, and higher organic 

waste by a larger livestock and heavier people (31). It turns out that people with a higher 

abdominal circumference set the heater on a higher indoor temperature (32). Even more, 

a long-term exposure to a thermal comfort zone reduces brown adipose tissue activity. 

Therefore, we should all lower our indoor heating temperature during winters decreasing 

our energy emission and increasing our brown adipose tissue activity (33).

The administration of Barack Obama started in 2008 with a, much needed, revision of the 

Nations agricultural research program, much more clearly defining its funding priorities and 

aligning them with a series of societal challenges such as climate change and childhood 
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obesity. The success of the program not only being measured by the scientific output but 

also by solving these challenges with programs such as reducing the amount of energy, 

nitrogen fertilizer and water used in agriculture by 10% in 2030 (34). 

Despite all attempts lowering the CO2 emission, in 2017 the CO2 emission rate of global 

energy set a record with 32.5 gigatons, an increase of 1.4% compared to 2016 (26). Therefore, 

the current measurements that are taken to lower the emission rate can be regarded as still 

far from sufficient. As calculated above, performing surgery on all obese patients lowers the 

CO2 rate by 0.24%. Considering that up till now, it was only managed to lower the amount of 

increase in yearly emission rates, this can be seen as a start. 

The results of this study only focus on the decrease in CO2 emission caused by the 

surgery itself. However, the postoperative change in general life(style) itself maybe even 

more important compared to the effect of the weight loss alone. The postoperative diet is 

different from the preoperative one with smaller portions, less processed foods and less 

meat consumption resulting in a smaller necessary life stock (13). Edwards and Roberts 

estimated that a one billion population with 40% obese people require 19% more food energy 

compared to a one billion population with a normal distribution of BMI, based on food 

intake. With approximately one third of the food that is produced being wasted, a higher 

food consumption is likely to result in more food waste, causing a higher greenhouse gas 

emission (35). They calculated that with everything combined, the one billion overweight 

population would have an increased emission between the 0.4 and 1.0 gigaton on annual 

basis (35).

Not only the individual after bariatric surgery needs to change his or her diet, in a comment 

on the article of Edwards et al, calculations were made in the meat consumption. Apparently, 

the higher the income, the tendency exists to increase meat consumption. As livestock alone 

already accounts for 18% of the total greenhouse gas emission (not considering the needed 

land to harvest the cattle etc), it is inevitable that, to decrease the global emission rate, meat 

intake should lower as well (36). Bariatric surgery seems to contribute to lowering the meat 

consumption, as it was found that after gastric bypass surgery the protein consumption 

from meat and cheese were significantly reduced (37).
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Transport changes with less weight to move and a subsequent reduction in the use of fossil 

fuels, but also more transport by foot or bike as joint pain, caused by the excess weight, 

lessens. Also more transport will take place by foot or bike as joint pain, when weight is lost. 

It is estimated that in that same population of one billion obese compared to one billion 

normal weight people, the extra emission due to more weight in transport accounts for 

0.15 gigaton annually (35). 

As a preventive obesity strategy is the most important feature for our future also in respect 

to climate change, diets do need to change (36). The food industry and restaurants should be 

redesigned, focusing on cheap, healthy food, decreasing the amounts of sugar, salt and fat in 

pre-processed meals instead of fast satiation, profits and sugar addiction (38). As the public 

sense concerning obesity is one that considers it a matter of personal responsibility, support 

for policies to fight obesity by limiting the power of industry rhetoric is often demoralized 
(39). Although the sugar-sweetened beverage industry, for example, has taken some efforts 

in an attempt to lower the intake of their products, they actively opposed others (40).

However, just as with the tobacco industry, smoking, and health issues, obesity is not a 

personal responsibility and efforts must be taken to increase human health and prevent 

obesity (41;42). Therefore, the view concerning obesity as a personal responsibility has to 

change, for example, there is compelling evidence supporting the influence of TV viewing, 

parental and school policy levels, on the intake of sugar-sweetened beverages in children 
(43). Adreyeva et al found that modes taxes on sugar sweetened beverages could improve 

public health by lowering the intake and even more if the taxes are used to lower the prices 

on healthy food and finance obesity prevention programs (44). The, in the last decades, by 

more than 10% increased food portions should be brought back to its normal size and the 

term ‘fast food’ should become extinct (6;8;13;35).

Surgery, its associated weight loss and life style changes are long term and sustainable 

solutions causing an exponential growth in the percentage decrease of the CO2 emission 

with a rising number of patients undergoing surgery. Taking this into consideration, bariatric 

surgery might contribute as one of the solutions for global warming as these procedures are 

performed worldwide. If the results of obesity surgery and prevention are compared by other 

entities, the following numbers can be regarded as illustrative. As the emission of one car is 

around the 2400 kilograms yearly, the decrease of CO2 emission equals to 32.6 million cars 
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less (even without considering less use of cars and less transported weight). The rainforests 

all over the world, mostly present in Asia and Southern America, compensates the CO2 

emission using the respiration of trees in photosynthesis. As one tree compensates around 

1,2 kilograms CO2 on annual basis, the required number of trees equalling the compensation 

reached by bariatric surgery is 65 billion (65,204,267,036.54). Around 100 trees for one 

bariatric surgery patient.

In World Scientists’ warning to humanity: a second notice, 15.364 scientist from all ends 

of the world (184 countries) signed the petition, formally supporting the published article. 

This is the highest number of scientists ever gathered (45). However, in the 25 years after the 

first world scientists warning to humanity, environmental issues only got worse. It is time 

to stop thinking individually and start acting globally. Obesity is not an individual problem 

or responsibility (15;30).

Limitations

The limitations of the present study are numerous. First of all, this study is largely based on 

studies executed by different study groups and hypotheses. However, systematic reviews 

and meta-analyses are also based on other studies and regarded as the highest level of 

evidence. Every research in the scientific field starts with a hypothesis, trying to reject or 

take on the aforementioned hypothesis by research. 

It is recognized that many more relationships regarding the relation between obesity, human 

health, climate change and greenhouse gas emissions exists, these were not further elab-

orated within this paper as the research question was already almost to extensive to cope 

with. 

Although CO2 emission rate depends on every individual person’s body composition with 

muscles and fat, there is no reason to assume another body composition in this study group 

of morbidly obese patients compared to the group of Gryka et al. Therefore, their calculations 

based on the decrease of resting metabolic rate can be used (19). Due to a different body 

composition, all patients who underwent revisional surgery of previous bariatric procedures 

were therefore excluded from analysis. 
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This paper did not take the increased life expectancy into account caused by the prevention 

or treatment of obesity as this would take too far (9). However, as the reduction of CO2 

emission is around 126 kg’s annually for decades by losing weight or prevention of obesity, 

this will not be compromised by the increased life expectancy of several years. 

The lifestyle changes necessary after surgery and in obesity prevention programs, includes 

increased physical exercise, increasing metabolic physical activity which as a consequence 

increases CO2 emission. This increase, however, is compensated by the decrease in the use 

of single occupancy vehicles and the subsequent decrease in the burning of fossil fuels (35). 

Furthermore, an increased energy expenditure exists when a higher body weight is present. 

Of course, it is understood that the merging of (morbid) obesity and global warming seems 

ridicule. However, as shown by other scientists and ourselves, it might not be. Although 

this started as some kind scientific curiosity after discovering the calculations of Gryka 

et al., getting more into the subject, shocking articles and causalities were found. Already 

several articles are published, even a systematic review of the relationship was identified 

which concluded that global warming and obesity are two intertwined global concerns (46). 

Conclusion

This research attempted to illustrate not only the individual and health related problems, but 

also the social and environmental consequences of the present lifestyle by connecting two 

of the major world problems of the present day. 

Losing weight, prevention of obesity, change in diets and the food industry contributes to a 

better health in each individual and in decreasing greenhouse gas emissions, thereby con-

tributing to lowering global warming. It is strongly suggested that (morbid obesity) cannot 

be conquered by patients and the medical world alone. The obesity pandemic is the problem 

and responsibility of our whole society, policy makers, the food industry and scientists. To 

overcome the obesity pandemic, awareness of local and global governments is necessary, 

much more investments should be made to increase the availability of knowledge, healthy 

food and exercise for every human being.

17

327

Global warming and obesity

This paper did not take the increased life expectancy into account caused by the prevention 

or treatment of obesity as this would take too far (9). However, as the reduction of CO2 

emission is around 126 kg’s annually for decades by losing weight or prevention of obesity, 

this will not be compromised by the increased life expectancy of several years. 

The lifestyle changes necessary after surgery and in obesity prevention programs, includes 

increased physical exercise, increasing metabolic physical activity which as a consequence 

increases CO2 emission. This increase, however, is compensated by the decrease in the use 

of single occupancy vehicles and the subsequent decrease in the burning of fossil fuels (35). 

Furthermore, an increased energy expenditure exists when a higher body weight is present. 

Of course, it is understood that the merging of (morbid) obesity and global warming seems 

ridicule. However, as shown by other scientists and ourselves, it might not be. Although 

this started as some kind scientific curiosity after discovering the calculations of Gryka 

et al., getting more into the subject, shocking articles and causalities were found. Already 

several articles are published, even a systematic review of the relationship was identified 

which concluded that global warming and obesity are two intertwined global concerns (46). 

Conclusion

This research attempted to illustrate not only the individual and health related problems, but 

also the social and environmental consequences of the present lifestyle by connecting two 

of the major world problems of the present day. 

Losing weight, prevention of obesity, change in diets and the food industry contributes to a 

better health in each individual and in decreasing greenhouse gas emissions, thereby con-

tributing to lowering global warming. It is strongly suggested that (morbid obesity) cannot 

be conquered by patients and the medical world alone. The obesity pandemic is the problem 

and responsibility of our whole society, policy makers, the food industry and scientists. To 

overcome the obesity pandemic, awareness of local and global governments is necessary, 

much more investments should be made to increase the availability of knowledge, healthy 

food and exercise for every human being.

17

        



328

Global warming and obesity

Although a direct correlation between obesity and global warming is hard to prove, it cannot 

be denied that both are serious, entwined problems, and resolving them cannot be done 

separate from one another. Despite the world-wide interest and awareness, till now, the 

obesity pandemic is only increasing and earth overshoot day is coming earlier each year, 

meaning that humanity’s demand for ecological resources and services in a given year 

exceeds what the earth can regenerate in that year (1;27). With the results of this present 

study it can be concluded that bariatric surgery contributes to a decrease in CO2 emission 

and therefore can be regarded as one of the solutions for global warming, at least till the 

obesity prevention is carried out successfully. 

Cooperation between the food industry, policy makers, public health, doctors and scientists 

all over the world is the necessary intervention for knocking down the obesity pandemic 

and global warming threat. We do not have the illusion, nor the arrogance to think that this 

paper makes the difference, however, we do hope that we can offer a small start in changing 

the global thinking and acting concerning obesity and climate change by aiming to spark 

interdisciplinary conservations. 
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Appendix one: calculations

Litres decrease in CO2 emission yearly based on one kg weight loss

3.2 ml/min x 60 = 192

192 x 24 = 4608 ml/dag

4608 x 365 = 1681920.0 ml per year

1681920/ 1000 = 1681.92 litre CO2 decrease

Calculations mean of both procedures in one patient on a yearly basis

3.2 ml/m-1 x 37.9 (kg) = 121.28 ml/m-1

121.28 x 60 = 7276.8 ml/hr

7276.8 x 24 = 174,643.2 ml/ day

174,643.2/1000 = 174.6432 litre/day

174.6432 x 365 = 63,744.768 litre/year in one patient with a mean weight loss

Calculations weight loss LRYGB one patient on a yearly basis

3.2 ml/m-1 x 38.1 = 121.92 ml/m-1

121.92 x 60 = 7315.2 ml/hr

7315.2 x 24 = 175,564.2 ml/day

175,564.2 / 1000 = 175.5648 litre/day

175.5648 x 365 = 64,081.152 litre/year

Calculations weight loss LSG one patient on a yearly basis

3.2 ml/m-1 x 34.7 = 111.04 ml/m-1

111.04 x 60 = 6662.4 ml/hr

6662.4 x 24 = 159,897.6 ml/day

159,897.6/1000 = 159.8976 litre / day

159.8976 x 365 = 58,362.624 litre/ year

Conversion to kilograms:

One litre of CO2 weights 1.98 grams. 

Therefore, the kg less CO2 emission in one patient on a yearly is:

(63,744.8*1.98)/1000 = 126.21464064 kg CO2

= 126.2 kg CO2 emission less in one year
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