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Obesity Complications: Challenges and clinical impact

The recent hospitalisation and admission to the 
intensive care unit (ICU) of the British Prime 
Minister, Boris Johnson, with severe COVD-19 
infection has starkly brought obesity into the pub-
lic conscience, emerging as a major risk factor for 
poor outcome and death after COVID-19 infec-
tion.1 Boris weighed ~111 kg (17 ½ stone) on 
admission to Guy’s and St Thomas’s Hospital, 
London. Assuming a height of 1.75 m, his body 
mass index (BMI) was 36 kg/m2. Several weeks 
later, having emerged from the ICU clearly and 
understandably emotional from his near-death 
experience, he returned to 10 Downing Street 
somewhat lighter and announced to the nation 
his determination finally to tackle Britain’s obe-
sity pandemic.2

Obesity is defined by the World Health Organi-
sation (WHO) as abnormal or excessive fat accu-
mulation that may impair health.3 Obesity (defined 
as a BMI ⩾30 kg/m2) is very common in the UK 
with a prevalence of 28% amongst adults in 2018.4 
The impacts of obesity on the metabolic, physical 
and psychological components of health, the 
healthcare system and the wider economy are well 
established.5 Weight loss, however achieved, via 
lifestyle and behavioural interventions, pharmaco-
therapy or bariatric surgery, has beneficial effects 
on obesity-related complications.6–10

COVID-19 is a disease caused by the SARS-
C0V-2 virus and on 11 March 2020 the World 
Health Organisation declared the outbreak as a 
global pandemic.11 Initial data suggested that 
older adults are at particular risk of severe compli-
cations of COVID-19. However, the recent report 
by Public Health England commissioned by the 
UK Government, namely Disparities in the risk 
and outcomes of COVID-19, showed the stark real-
ity of health disparities across the UK and factors 

such as ethnicity, obesity, socioeconomic status 
and sex can disproportionately affect the outcome 
of COVID-19 on health.

Data demonstrated a higher risk of severe 
COVID-19 in Black, Asian and minority ethnic 
(BAME) groups than in White ethnic groups.12 
Indeed, death rates from COVID-19 were highest 
among people of BAME groups.12 Ethnic minori-
ties in hospital are more likely to be admitted to 
critical care and receive invasive mechanical ven-
tilation than Whites, despite similar clinical char-
acteristics and being younger with fewer 
comorbidities (Harrison et al. 2020, Lancet, pre-
print). South Asians had a higher mortality than 
White people, mediated by a higher prevalence of 
pre-existing diabetes (Harrison et al. 2020, Lancet, 
preprint).

Data from China, Italy, Spain, the US and now 
the UK show that obesity is a major predisposing 
factor for severe COVID-19 complications. 
Recent research from France showed that the 
age- and sex-adjusted prevalence of obesity in 
patients with severe COVID-19, and those who 
were admitted to the critical care unit (CCU), 
was greater than obesity prevalence in the general 
French population [odds ratio (OR) 1.35, 95% 
confidence interval (CI) 1.08–1.66; and 2.88, 
2.19–3.66, respectively]. These associations 
remained significant despite additional adjust-
ment for type 2 diabetes (T2D), hypertension, 
dyslipidaemia, and chronic obstructive lung dis-
ease.13 Data from National Health Service 
England demonstrated that a BMI of ⩾40 kg/m2 
conferred an increased risk of COVID-19-related 
death (compared with BMI 25–29.9 kg/m2) in 
patients with type 1 diabetes (T1D) and T2D 
[hazard ratio (HR) 2.15, 95% CI 1.37–3.36; and 
1.46, 1.50–1.79, respectively].14
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Recent data support a commonality of factors 
linking the development of obesity with an 
increased risk of COVID-19 infection, which may 
be directly or indirectly mediated. Directly mediated 
mechanisms may include obesity-associated res-
piratory dysfunction, characterised by impaired gas 
exchange, increased airway resistance, low lung 
volumes and low muscle strength.15 Differences in 
angiotensin-converting enzyme 2 (ACE2) expres-
sion between those with lower and with higher 
BMIs may also represent a putative explanation 
for the increased risk of severe COVID-19 with 
obesity. COVID-19 utilises the ACE2 receptor 
on epithelial cells to bind, gain entry and to infect 
cells.16,17 ACE2 is expressed in a number of tis-
sues including cardiac, kidney and lung. However, 
ACE2 expression is higher in adipose tissue than 
in the lungs18 and may theoretically result in 
greater viral proliferation in individuals with 
greater adipose tissue mass. The renin–angioten-
sin (RAS) pathway is also differentially expressed 
in the subcutaneous and visceral fat depots.19

Indirectly, obesity-associated impaired metabolic 
health and comorbidities such as diabetes (T1D 
and T2D), hypertensive disease, chronic kidney 
disease and dementia have all been identified as 
predictors of poor outcomes.20 Obesity contrib-
utes to the development of all these diseases, 
while obesity treatments, including lifestyle inter-
vention, pharmacotherapy or bariatric surgery, 
have all had a significantly favourable impact on 
the management of T2D, hypertension and car-
diovascular disease.7,21–23 Thus, tackling obesity 
will have a potential (direct and indirect) impact 
on future outcomes from COVID-19 infections.

Other drivers of poor outcomes include social 
inequalities that also play an important role in the 
high prevalence of obesity in the UK:24 in the 
UK, people who are most socioeconomically 
deprived are more likely to develop COVID-19 
compared with those least deprived (adjusted OR 
2.03, 95% CI 1.51–2.71).25 In addition, obesity 
prevalence is higher in Black adults26 and there 
are lower BMI thresholds (23 kg/m2 and 28 kg/m2) 
for the development of overweight and obesity 
complications in South Asians.27

Clearly, the cornerstones of maintaining a 
healthy body weight are maintaining the energy 
balance between nutritional intake and physical 
activity. Furthermore, there is clear evidence of 
the effects of regular physical activity and higher 

cardiorespiratory fitness on reducing the burden of 
cardiovascular and metabolic disease, dementia 
and improving survival regardless of weight loss. 
Even a small amount of physical activity brings sig-
nificant health gains. A study of over 40,000 peo-
ple in Taiwan, followed for an average period of 
>8 years, noted that just 15 min/day of moderate 
exercise such as fast walking (or even 5 min of vig-
orous exercise such as running) was enough to 
reduce all-cause mortality by 14% and confer a 
3-year longer life expectancy, compared with sed-
entary people. Furthermore, every additional 
15 min of daily exercise, beyond this initial 15 min/
day, further reduced all-cause mortality by 4% and 
all cancer mortality by 1%.28 As we are advised to 
avoid public transport to reduce viral transmission, 
and adopt different ways of commuting to work, 
the health benefits of incorporating increased lev-
els of physical activity as part of the commute to 
work would reduce obesity, cardiovascular disease, 
cancer and all-cause mortality.29,30

Physical inactivity is common in the general pop-
ulation, especially during periods of self-isolation. 
We have previously highlighted the negative met-
abolic and musculoskeletal impact of physical 
inactivity and sedentary behaviour even over a 
short time scale.31,32 Inactivity, combined with 
overfeeding, has a synergistic effect. Opportunities 
presented with lockdown have included for many 
(but not all) an increased emphasis on physical 
activity: encouraging walking and cycling, pro-
motion of bike lanes and home-based fitness pro-
grammes. There have also been changes in eating 
patterns with increased home cooking. For oth-
ers, there have been reductions in physical activ-
ity, increased comfort and convenience food 
eating (higher consumption of snacks and sugary 
drinks) and limited access to fresh food. Concerns 
have been raised particularly regarding the impact 
of lockdown on childhood obesity reflecting on 
data from the National Child Measurement 
Programme that already places UK school chil-
dren amongst the most overweight/obese in 
Europe.

However an individual’s or family’s own lifestyle 
patterns may have evolved during lockdown with 
the many competing economic, family and societal 
pressures, the pandemic may provide societal 
opportunities. A significant opportunity to improve 
the health of the nation with renewed awareness of 
the risks of obesity (including a higher risk of 
COVID-19 complications), increased appreciation 
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of the mental and physical benefits of physical 
activity with infrastructural changes to facilitate 
these changes. We need to focus on improving 
treatment access and options for people with obe-
sity and addressing some of the driving factors such 
as social inequalities and sedentary life behaviour 
that are drivers for being overweight or obese.

Clearly, we are facing an unholy interaction 
between two pandemics, COVID-19 and obesity. 
Such future planning for society living with 
COIVD-19 (because at the time of writing there is 
an absence of an effective treatment or vaccine 
available to prevent COVID-19 disease) will 
require wider engagement with people with obe-
sity to overcome the barriers and stigma that exist 
in the current healthcare system, in society and 
within the political systems. There is also an 
urgent need to address some of the other health 
inequalities in society including the disproportion-
ately increased risk in BAME groups and those of 
lower socioeconomic groups. No one will ever for-
get 2020 with a legacy from COVID-19 for dec-
ades to come. We have had our wake-up call; now 
it’s time for us all to reshape the future with the 
impetus to develop new obesity strategies.

Author contribution(s)
Dan J. Cuthbertson: Conceptualisation; Writing-
original draft; Writing-review & editing.

Uazman Alam: Conceptualisation; Writing-
original draft; Writing-review & editing.

Abd Tahrani: Conceptualisation; Writing-original 
draft; Writing-review & editing.

Conflict of interest statement
The authors declare that there is no conflict of 
interest.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

ORCID iD
Abd Tahrani  https://orcid.org/0000-0001- 
9037-1937

References
 1. Gao F, Zheng KI, Wang X-B, et al. Obesity 

is a risk factor for greater COVID-19 severity. 
Diabetes Care 2020; 43: e72–e74.

 2. Stewart H and Walker P. Labour welcomes PM’s 
‘conversion’ on obesity after coronavirus scare. 
The Gaurdian, 2020.

 3. World Health Organisation. Overweight 
and obesity. Fact Sheet 311, World Health 
Organisation, 2020.

 4. NHS Digital. Statistics on obesity, physical activity 
and diet, England, 2020. NHS Digital, 2020.

 5. Public Health England. Health matters: obesity 
and the food environment. London: Public Health 
England, 2017.

 6. Abdul-Ghani M, DeFronzo RA, Del Prato S, 
et al. Cardiovascular disease and type 2 diabetes: 
has the dawn of a new era arrived? Diabetes Care 
2017; 40: 813–820.

 7. Pi-Sunyer X, Astrup A, Fujioka K, et al. A 
randomized, controlled trial of 3.0 mg of 
liraglutide in weight management. N Engl J Med 
2015; 373: 11–22.

 8. Wing RR, Lang W, Wadden TA, et al. Benefits of 
modest weight loss in improving cardiovascular 
risk factors in overweight and obese individuals 
with type 2 diabetes. Diabetes Care 2011; 34: 
1481–1486.

 9. Johnson BL, Blackhurst DW, Latham BB, et al. 
Bariatric surgery is associated with a reduction 
in major macrovascular and microvascular 
complications in moderately to severely obese 
patients with type 2 diabetes mellitus. J Am 
Coll Surg 2013; 216: 545–556; discussion 
556–558.

 10. Miras AD, Chuah LL, Lascaratos G, et al. 
Bariatric surgery does not exacerbate and may be 
beneficial for the microvascular complications of 
type 2 diabetes. Diabetes Care 2012; 35: e81.

 11. Ma RCW and Holt RIG. COVID-19 and 
diabetes. Diabet Med 2020; 37: 723–725.

 12. Public Health England. Disparities in the risk and 
outcomes of COVID-19. London: Public Health 
England, 2020.

 13. Caussy C, Pattou F, Wallet F, et al. Prevalence 
of obesity among adult inpatients with COVID-
19 in France. Lancet Diabetes Endocrinol 2020; 8: 
562–564.

 14. Holman N, Knighton P, Kar P, et al. Type 1 and 
type 2 diabetes and COVID-19 related mortality 
in England: a cohort study in people with diabetes. 
2020. https://www.england.nhs.uk/wp-content/
uploads/2020/05/valabhji-COVID-19-and-
Diabetes-Paper-1.pd https://www.england.nhs.
uk/publication/type-1-and-type-2-diabetes-and-
covid-19-related-mortality-in-england/

https://journals.sagepub.com/home/tae
https://orcid.org/0000-0001-9037-1937
https://orcid.org/0000-0001-9037-1937
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/


Therapeutic Advances in Endocrinology and Metabolism 11

4 journals.sagepub.com/home/tae

 15. Stefan N, Birkenfeld AL, Schulze MB, et al. 
Obesity and impaired metabolic health in patients 
with COVID-19. Nat Rev Endocrinol 2020; 16: 
341–342.

 16. Lu R, Zhao X, Li J, et al. Genomic 
characterisation and epidemiology of 2019 novel 
coronavirus: implications for virus origins and 
receptor binding. Lancet 2020; 395: 565–574.

 17. Hoffmann M, Kleine-Weber H, Schroeder S, 
et al. SARS-CoV-2 cell entry depends on ACE2 
and TMPRSS2 and is blocked by a clinically 
proven protease inhibitor. Cell 2020; 181: 
271–280.e8.

 18. Kassir R. Risk of COVID-19 for patients with 
obesity. Obes Rev 2020; 21: e13034.

 19. Zhang Y, Somers KR, Becari C, et al. 
Comparative expression of renin-angiotensin 
pathway proteins in visceral versus subcutaneous 
fat. Front Physiol 2018; 9: 1370.

 20. Barron E, Bakhai C, Kar P, et al. Type 1 and 
type 2 diabetes and COVID-19 related mortality 
in England: a whole population study. SSRN 
Electronic Journal, http://dx.doi.org/10.2139/
ssrn.3605225 (2020). https://www.england.nhs.
uk/publication/type-1-and-type-2-diabetes-and-
covid-19-related-mortality-in-england/

 21. Look AHEAD Research Group, Gregg E, 
Jakicic J, et al. Association of the magnitude 
of weight loss and changes in physical fitness 
with long-term cardiovascular disease outcomes 
in overweight or obese people with type 2 
diabetes: a post-hoc analysis of the look AHEAD 
randomised clinical trial. Lancet Diabetes 
Endocrinol 2016; 4: 913–921.

 22. Singh P, Subramanian A, Adderley N, et al. 
Impact of bariatric surgery on cardiovascular 
outcomes and mortality: a population-based 
cohort study. Br J Surg 2020; 107: 432–442.

 23. Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric 
surgery versus intensive medical therapy for 
diabetes - 5-year outcomes. N Engl J Med 2017; 
376: 641–651.

 24. Keaver L, Pérez-Ferrer C, Jaccard A, et al. Future 
trends in social inequalities in obesity in England, 

Wales and Scotland. J Public Health (Oxf) 2020; 
42: e51–e57.

 25. de Lusignan S, Dorward J, Correa A, et al. Risk 
factors for SARS-CoV-2 among patients in the 
Oxford Royal College of general practitioners 
research and surveillance centre primary care 
network: a cross-sectional study. Lancet Infect 
Dis. Epub ahead of print 15 May 2020. DOI: 
10.1016/S1473-3099(20)30371-6.

 26. GOV.UK. Overweight adults, https://www.
ethnicity-facts-figures.service.gov.uk/health/diet-
and-exercise/overweight-adults/latest (accessed 19 
May, 2020).

 27. Gray LJ, Yates T, Davies MJ, et al. Defining 
obesity cut-off points for migrant South Asians. 
PLoS One 2011; 6: e26464.

 28. Wen CP, Wai JPM, Tsai MK, et al. Minimum 
amount of physical activity for reduced mortality 
and extended life expectancy: a prospective 
cohort study. Lancet 2011; 378: 1244–1253.

 29. Patterson R, Panter J, Vamos EP, et al. 
Associations between commute mode and 
cardiovascular disease, cancer, and all-cause 
mortality, and cancer incidence, using linked 
census data over 25 years in England and Wales: 
a cohort study. Lancet Planet Health 2020; 4: 
e186–e194.

 30. Flint E, Webb E and Cummins S. Change 
in commute mode and body-mass index: 
prospective, longitudinal evidence from UK 
Biobank. Lancet Public Health 2016; 1:  
e46–e55.

 31. Davies KAB, Sprung VS, Norman JA, et al. 
Short-term decreased physical activity with 
increased sedentary behaviour causes metabolic 
derangements and altered body composition: 
effects in individuals with and without a first-
degree relative with type 2 diabetes. Diabetologia 
2018; 61: 1282–1294.

 32. Davies KAB, Pickles S, Sprung VS, et al. 
Reduced physical activity in young and 
older adults: metabolic and musculoskeletal 
implications. Ther Adv Endocrinol Metab 2019; 
10: 2042018819888824.

Visit SAGE journals online 
journals.sagepub.com/
home/tae

SAGE journals

https://journals.sagepub.com/home/tae
http://dx.doi.org/10.2139/ssrn.3605225
http://dx.doi.org/10.2139/ssrn.3605225
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.england.nhs.uk/publication/type-1-and-type-2-diabetes-and-covid-19-related-mortality-in-england/
https://www.ethnicity-facts-figures.service.gov.uk/health/diet-and-exercise/overweight-adults/latest
https://www.ethnicity-facts-figures.service.gov.uk/health/diet-and-exercise/overweight-adults/latest
https://www.ethnicity-facts-figures.service.gov.uk/health/diet-and-exercise/overweight-adults/latest
https://journals.sagepub.com/home/tae
https://journals.sagepub.com/home/tae

