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Background 

The risk of severe COVID-19 disease is known to be higher in older individuals and those with 
underlying health conditions. Understanding the number of individuals at increased risk of severe 
COVID-19 illness, and how this varies between countries may inform the design of possible 
strategies to shield (or vaccinate) those at highest risk. 

Methods 

We estimated the number of individuals at increased risk (those with at least one condition listed 
as ‘at increased risk of severe COVID-19 disease’ in current guidelines) by age (5-year age groups), 
sex and country (n=188) based on prevalence data from the Global Burden of Disease (GBD) study 
for 2017 and United Nations population estimates for 2020. We also calculated the number of 
individuals without an underlying condition that could be considered at increased risk because of 
their age, using minimum ages from 50 to 70 years. The list of underlying conditions relevant to 
COVID-19 disease was determined by mapping across from the conditions listed in GBD to the 
guidelines published by WHO and public health agencies in the UK and US. We analysed data 
from two large multimorbidity studies to determine appropriate adjustment factors for clustering 
and multimorbidity. To help interpretation of the degree of risk among those at increased risk, we 
estimated the number of individuals at high risk (those that would require hospital admission if 
infected) using age-specific infection hospitalisation ratios (IHRs) recently estimated for mainland 
China. IHRs were adjusted to each country to account for differences in age-specific life 
expectancy and underlying health conditions. 

Results 

We estimate that 1.7 (1.0 - 2.4) billion individuals (22% [15-28%] of the global population) are at 
increased risk of severe COVID-19 disease, and that 350 (187-785) million (5% [3-9%] are at high 
risk. The share of the population at increased risk was highest in countries with older age 
populations, African countries with high HIV/AIDS prevalence and small island nations with 
high diabetes prevalence. The number of individuals at increased risk was most sensitive to the 
prevalence of chronic kidney disease (CKD), diabetes, cardiovascular disease (CVD) and chronic 
respiratory disease (CRD).  

Conclusion 

We estimate that one in five individuals worldwide is at increased risk of severe COVID-19 
disease, and one in 22 is at high risk, but this varies considerably by age, sex and country. Our 
estimates have substantial uncertainty but provide a useful starting point for considering the 
numbers that may need to be shielded (or vaccinated) as the global pandemic unfolds.  
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Research in context  

Evidence before this study 

As the COVID-19 pandemic evolves, countries are considering policies of ‘shielding’ the most 
vulnerable, but there is currently very limited evidence on the number of individuals that might 
need to be shielded. Guidelines on who is currently believed to be at increased risk of severe 
COVID-19 illness have been published online by the WHO and public health agencies in the UK 
and US. We searched PubMed ("Risk factors" AND "COVID-19") without language restrictions, 
from database inception until April 5, 2020, and identified 62 studies published between Feb 15, 
2020 and March 20, 2020.  Evidence from China, Italy and the USA indicates that older 
individuals, males and those with underlying conditions, such as CVD, diabetes and CRD, are at 
greater risk of severe COVID-19 illness and death.  

Added value of this study 

This study combines evidence from large international databases and new analysis of large 
multimorbidity studies to inform policymakers about the number of individuals that may be at 
increased risk and at high risk of severe COVID-19 illness in different countries. We developed a 
tool for rapid assessments of the number and percentage of country populations that would need 
to be targeted under different shielding policies.   

Implications of all the available evidence 

Quantifying how many and who is at increased risk of severe COVID-19 illness is critical to help 
countries design more effective interventions to protect vulnerable individuals and reduce 
pressure on health systems. This information can also inform a broader assessment of the health, 
social and economic implications of shielding various groups.
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Introduction 

Emerging evidence from China, Europe and the USA has shown a consistently higher risk of 
severe COVID-19 disease in older individuals and those with underlying health conditions.1-3 
Severe disease is defined by WHO as “a patient with severe acute respiratory illness (fever and at 
least one sign/symptom of respiratory disease, e.g., cough, shortness of breath; AND requiring 
hospitalization)”..4,5 In a recent report from the USA, underlying conditions were reported in 71% 
(732/1037) of individuals hospitalised with COVID-19 and 94% (173/184) of deaths.1 The World 
Health Organization (WHO) as well as public health agencies in countries including the UK and 
US, have issued guidelines on who is considered to be at increased risk of severe COVID-19 
illness.6-8 This includes individuals with cardiovascular disease (CVD), chronic kidney disease 
(CKD), diabetes, chronic respiratory disease (CRD) and a range of other chronic conditions. Such 
conditions increase the risk of needing hospital-based treatment such as oxygen supplementation 
or mechanical ventilation. A large proportion of the additional health care burden of COVID-19 
epidemics is likely to result from infection of those with underlying conditions.  

Identifying at-risk populations is important not only for making projections of the likely health 
burden in countries,9,10 but also for the design of effective strategies that aim to  reduce the risk of 
transmission to people in target groups. This is sometimes termed shielding, defined as “a measure 
to protect extremely vulnerable people by minimising interaction between those who are 
extremely vulnerable and others.”11 It has the potential to reduce mortality in vulnerable groups 
(direct benefits), while at the same time mitigating the expected surge in demand for hospital beds 
(indirect benefits).. However, trying to shield an excessive proportion of a population may strain 
country resources and reduce the overall effectiveness of shielding. A detailed assessment of the 
number of at-risk individuals can inform possible shielding strategies. If a vaccine becomes 
available in the future, it could also be used to inform the process of prioritising different groups, 
based on risk. 

The aim of this analysis is to provide global, regional and national estimates of the numbers of 
individuals at increased risk of severe COVID-19 disease by virtue of their underlying medical 
conditions during 2020. The risk of severe COVID-19 disease is not binary, but unless tiered 
approaches are adopted, the criterion for whom to shield is, so our estimates seek to capture all 
those ‘at increased risk’ (UK terminology) or ‘at higher risk’ (US terminology) based on current 
guidelines. 

 

Methods 

Prevalence of underlying health conditions 

We used the list of conditions thought to increase the risk of severe COVID-19 illness, based on 
current guidelines from WHO and public health agencies in the UK and US 6-8  and mapped these 
to eleven categories of underlying health conditions in the Global Burden of Disease Study (GBD) 
(supplementary appendix, p 1). The mapping was completed by a clinical epidemiologist (CWG). 
Prevalence estimates were extracted for the following disease categories by age, sex and country: 
(1) CVD, including CVD caused by hypertension; (2) CKD, including CKD caused by 
hypertension; (3) CRD; (4) chronic liver disease; (5) diabetes; (6) cancers with direct 
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immunosuppression; (7) cancers without direct immunosuppression, but with possible 
immunosuppression caused by treatment; (8) HIV/AIDS; (9) tuberculosis; (10) chronic 
neurological disorders; and (11) sickle cell disorders.  

We estimate the current number of individuals with underlying conditions making them at risk 
of severe COVID-19 disease by age (5-year age groups), sex and country for 188 countries. Data 
on the prevalence of underlying conditions were extracted by age, sex and country from the GBD 
study for 201712 and combined with United Nations mid-year population estimates for 2020.13 For 
this analysis, older individuals without underlying conditions were not considered to be at 
increased risk.  

Asthma is relatively common, and mild asthma is not listed as a high risk group for shielding so 
we modified GBD estimates of asthma to account only for moderate-to-severe cases (defined as 
British Thoracic Society Steps 4, 5 and 6).14 Based on published evidence from the UK we assumed 
these were 15% of total asthma cases aged <5 years, 17% aged 5-19 years, 23% aged 20-54 years, 
and 43% in those aged 55+ years.15  

For HIV/AIDS, we included all populations, including those on ART. However, we carried out a 
sensitivity analysis to determine how estimates would change if we removed individuals using 
anti-retroviral therapy (ART) for instance if there is found to be no additional risk of HIV in 
individuals on ART. We used WHO national estimates for ART coverage among those living with 
HIV/AIDS.16   

Proportion with at least one underlying condition relevant to severe COVID-19 disease 

The GBD study provides prevalence estimates for each disease category separately, but not what 
we needed, which was the prevalence of people in at least 1 of these categories. Diseases may 
cluster, for example if they are causally related. To deal with this, we first calculated 𝑒, which is 
the expected proportion of individuals with at least one condition assuming no clustering and that 
various prevalences are independent (e.g. the fact that someone has diabetes does not affect their 
risk of getting cancer) as 1 minus the probability of not having any of the conditions c1, c2, 
c3….i.e. 1 – (1 – p_c1) x (1 – p_c2) x (1 – p_c3)….  

We then estimated the proportion 𝑃, who have at least one underlying condition as 𝑃 = 𝑒 × 𝑟, 
where 𝑟 is the ratio between the observed and expected percentage of individuals with at least 
one condition. We based  𝑟 on evidence from large cross-sectional multimorbidity studies in 
Scotland17 and Southern China18 (supplementary appendix p 2-3). 

 

Adjustment for multimorbidity 

In addition to providing estimates for 𝑟, the studies in Scotland and Southern China were used to 
calculate the multimorbidity fraction i.e. the proportion of individuals with multiple (two or 
more) underlying conditions among those with at least one, by age group and sex. All analyses 
were done using disease categories that matched as closely as possible to the COVID-19-relevant 
categories defined in our analysis. In both studies this included: CVD (defined as the presence of 
one or more of coronary heart disease, hypertension, cerebrovascular disease, peripheral arterial 
disease, heart failure, or atrial fibrillation); chronic neurological disease (defined as one or more of 
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dementia, multiple sclerosis and Parkinson’s disease); and CRD (defined as one or both of chronic 
obstructive pulmonary disease and bronchiectasis). Other COVID-related conditions listed above 
were counted separately. The GBD provide separate estimates for hypertensive heart disease and 
CKD due to hypertension, but it was not possible to make this distinction in the multimorbidity 
datasets, so all hypertension was included in the CVD category. 

Using the data from both studies, we calculated pooled estimates of the ratio 𝑟, and the 
multimorbidity fraction by age and sex (supplementary appendix p 2-3) and extrapolated these 
pooled estimates to all countries included in the analysis.  

Inclusion of older individuals without underlying conditions  

Some countries have also considered older age as proxy for frailty and increased risk of severe 
COVID-19 illness. Although frailty correlates much more closely with mortality than 
chronological age, there is a well-established non-linear association between increasing age and 
frailty.19 We therefore calculated the number of individuals without an underlying condition that 
could be considered at-risk because of their age, using age thresholds ranging from 50-70 years. 
All age thresholds were evaluated in all regions. To calculate the total number at increased risk 
for different age thresholds, we added the number of older individuals without underlying 
conditions to our earlier estimates of the number of individuals with at least one underlying 
condition. 

Estimating individuals at high risk 

To help interpretation of the degree of risk among those at increased risk, we estimated the 
number of individuals at high risk (those that would require hospital admission if infected) using 
age-specific infection hospitalisation ratios (IHRs) recently estimated for mainland China by 
Verity et al.20 Two adjustments were made to generate more realistic IHRs for each country 
(supplementary appendix p. 4). First, for each 5-year age group we divided the life expectancy in 
China by the life-expectancy in the country of interest, and then multiplied this ratio (adjustment 
for age-based frailty) by the IHR for the same age group. Second, the prevalence of each 
underlying condition was multiplied by its associated odds ratio (OR) for hospital admission, 
assuming OR=5.0 for higher risk conditions (CKD, diabetes, CVD) and OR=3.0 for all other 
conditions. The totals were then summed across all 11 conditions to create a risk score for each 5-
year age group. The risk score for the country of interest was divided by the risk score for China, 
and this ratio (adjustment for underlying conditions) multiplied by the IHR for the same age 
group. The ORs were informed by a rapid review of what is currently known about the strength 
of association between different variables and COVID-19 hospital admission (supplementary 
appendix p. 5-7). The two adjustments and OR values were varied in sensitivity analysis 
(supplementary appendix p. 8-9).  

Several studies have reported a higher representation of males among COVID-19 cases that were 
admitted to hospital so we assumed males represented 65% of all those at high risk 
(supplementary appendix p 6) and assumed this ratio for all age groups.21 

Uncertainty 
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For estimates of numbers at increased risk, we generated low and high estimates using the lower 
and upper 95% confidence limits for the country population size, individual disease prevalences 
and age-specific multimorbidity fraction. We also varied 𝑟, the ratio between the observed and 
expected percentage of individuals with at least one condition, by a range informed by the 
multimorbidity studies. We ran a jackknife analysis to show the influence on the results by 
excluding each of the underlying conditions, one at a time. 

For estimates of number at high risk, we generated low and high estimates using the low and high 
credible interval values of the IHRs reported in Verity et al. We also ran several scenarios to 
assess the influence of our country-specific adjustments for age-based frailty and underlying 
conditions, and the ORs associated with each condition (supplementary appendix p 8). 

All analyses are provided in an Excel spreadsheet, available at 
https://cmmid.github.io/topics/covid19/. 

 

Results 

Individuals with at least one underlying condition at risk of severe COVID-19 disease 

We estimate that 1.7 billion (1.0 - 2.4) individuals (22% [15-28%] of the global population) have 
at least one underlying condition that could increase their risk of severe COVID-19 disease (tables 
1 and 2, supplementary appendix p 10-11). This value does not include older individuals without 
underlying conditions. The prevalence of one or more condition was approximately 10% by age 
25 years, 33% by 50 years, and 66% by 70 years, and similar for males and females (figure 1). The 
most prevalent conditions in those aged 50+ years were CKD, CVD, CRD and diabetes. These 
were also the most influential conditions when conditions were removed from the analysis, one at 
time (supplementary appendix, p 12). 

Based on crude proportions without age-standardisation, the share of the population at-risk 
ranged from 16% in Africa to 31% in Europe (table 1)(figures 2,3 and 4). The share of the 
population at increased risk was highest in countries with older age populations, African countries 
with high HIV/AIDS prevalence and small island nations with high diabetes prevalence.  

In African countries with high HIV prevalence excluding those on ART reduced the at-risk 
proportion e.g. from 27 to 20% in Botswana, 30 to 24% in Lesotho, 27 to 23% in South Africa and 
29 to 19% in Swaziland. 

We estimate that 23% of the global working age population (15-64 years) have at least one 
underlying condition, with low and high estimates of 15 and 29%. . CKD and diabetes were the 
most common conditions in this age range.    

Individuals with multiple conditions associated with severe COVID-19 disease 

Among the 1.7 billion individuals estimated to be at increased risk, we estimate that 0.4 billion 
(0.2 – 0.7) individuals (6% [3-8%] of the global population) are living with two or more 
conditions relevant to COVID-19 outcomes in the year 2020 (table 1, supplementary appendix p 
10-11, figures 2, 3 and 4). As expected, this proportion was higher in regions with an older age 
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profile. The prevalence of multimorbidity (two or more underlying conditions) was three times 
higher in Europe than in Africa (10% vs 3%) (table 1). 

Inclusion of older individuals without underlying conditions 

The number of individuals without an underlying condition that could be considered at-risk 
solely because of their age varied by region and choice of age threshold (table 1). In Africa, 
around 5% of individuals aged 50+ years are estimated to have no underlying conditions linked to 
severe COVID-19 disease. A similar proportion is estimated at age 65+ years in Europe, North 
America and Oceania, and at 60+ years in Asia and Latin America.   

Estimating individuals at high risk 

We estimate that 350 (187-785) million (5% [3-9%] of the global population) are at high risk of 
severe COVID-19 disease and would require hospital admission if infected (table 2, Figures 2 and 
3). The percentage of each age group at high risk ranged for one in every 6 individuals aged 70+ 
years, to one in every 650 individuals aged <20 years (table 2). 

Adjustments for age-based frailty and underlying conditions were influential. For example, in 
Africa, the share of the population at high risk was 2.2% (30 million) without adjustment, 2.7% 
(36 million) with adjustment for age-based frailty and 3.3% (44 million) with adjustment for both 
age-based frailty and underlying conditions. Also, the share of the population at high risk 
increased from 3.3% (44 million) to 3.8% (50 million) when the OR for HIV was increased from 
3.0 to 10.0 (supplementary appendix, p 8). 

 

Discussion 

We calculate that one in every five individuals worldwide has a condition that is on the list of 
those at increased risk of severe COVID-19 disease, and one in 22 is at high risk (would require 
hospital admission if infected). However, there was considerable variation in these estimates by 
age, sex and country. Our estimates have substantial uncertainty but provide a useful starting 
point for considering the numbers that may need to be shielded (or vaccinated) as the global 
pandemic unfolds. 

Recent estimates from the United Nations Economic Commission for Africa suggest that an 
unmitigated pandemic could lead to a substantial proportion of the African continent being 
infected and 23 million severe cases of COVID-19 disease requiring hospitalisation.22 Our 
estimates for Africa, based on the same IHRs estimated for mainland China by Verity et al20, were 
higher (44 versus 23 million) reflecting important adjustments for age-based frailty and 
underlying conditions. However, even after these adjustments, the share of the total population at 
high risk is still lower in Africa than in Europe (3% vs 6%). This is driven by the younger age of 
the population and the strength of association between age and COVID-19 severity. This evidence 
will need to be carefully communicated to policy makers to avoid complacency about the risk in 
Africa, where a high proportion of severe cases are likely to be fatal. If a safe and effective vaccine 
is produced, then our estimates provide an indication of the volumes that would be required for 
vaccination of at-risk individuals globally. In the absence of a vaccine, a key option to mitigate 
the pandemic is to shield at-risk individuals by more intensive physical-distancing measures than 
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those in the wider population. This may be especially important at times and places where health 
systems risk being overwhelmed by cases. Other infection control measures include provision of 
personal protective equipment and intensive testing of health and social care workers in 
maximum contact with at-risk individuals. At a minimum, timely and effective communication 
should be provided to communities on who within them is at increased risk. Among those who 
are identified, governments will rely heavily on their adherence to guidelines. This would allow 
practical individual-level steps to be taken, such as increased hygiene, physical isolation and 
home-delivered food and medical care.6 As more evidence emerges on the risk associated with 
different conditions, guidelines could be refined and shielding policies tailored to different risk 
groups e.g. isolation for those at high risk, and less stringent measures (e.g. social distancing) for 
those with a lower level of increased risk. Community-level shielding approaches, including 
vacating houses or public buildings to physically isolate small groups of people at increased risk, 
may also be considered, though these will require stringent infection control arrangements, 
especially in crowded settings,23 and adherence may be low if at-risk individuals are daily wage 
earners or people caring for children e.g. grandparents.24  

The association between the prevalence of underlying conditions and other national 
characteristics, such as economic development, is complex. The prevalence of many of these 
conditions (HIV/AIDS may be an exception) reflect the epidemiological transition25 but survival 
with these conditions may reflect the performance of the health system.26 Hence, it is important 
to look at the data for each country, which goes beyond what we can report in this paper. We 
provide a spreadsheet tool (available at https://cmmid.github.io/topics/covid19/) that can be used 
for rapid assessment (and visualisation) of the estimated number and percentage of country 
populations targeted under different shielding policies. This allows different health conditions to 
be included/excluded, different age thresholds to be assessed, and different choices about key 
assumptions e.g. estimates of the ratio 𝑟, and the multimorbidity fraction by age. Prevalence data 
included in our spreadsheet can be updated as more evidence emerges on the importance (or 
otherwise) of specific conditions and their severities e.g. early stage CKD, simple hypertension 
etc. 

Our analysis found that around one in five individuals in the working age range had at least one 
underlying condition relevant to COVID-19 severity. Strict shielding measures could cause 
considerable economic disruption to these individuals and their families and have a detrimental 
effect on the wider economy. For some at-risk individuals, particularly daily wage earners in low-
income countries, it will be important to have alternative options to isolation. For example, there 
is growing evidence in support of face-masks as a means to prevent transmission by those wearing 
them.27 If proven to be effective, or other measures emerge,28 this could be a practical way of 
reducing exposure among those who are unable to avoid contact with others. Alternative 
shielding approaches, so that target groups are supported to reduce physical contacts (e.g. through 
incentives to reduce or abstain from work), can also be considered.  

We based our analysis on underlying conditions listed in guidelines published by the WHO and 
public health agencies in the UK and US. As with seasonal influenza vaccination, these guidelines 
tend not to be exhaustive, and deliberately permit clinical judgement. As our understanding of 
this disease evolves, it should be possible to provide greater clarity on the risk of severe COVID -
19 disease associated with different underlying conditions at different severities e.g. early stage 
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CKD, compensated liver cirrhosis, moderately severe asthma etc.6 A detailed multivariate analysis 
of risk is urgently needed because nearly all underlying conditions are likely to be at least partly 
confounded by age. Knowledge of the mode of action of the virus is increasing rapidly, especially 
in relation to its action on cells with ACE2 receptors other than in the lung, in particular in the 
endothelium and pancreas, which the inflammatory processes associated with diabetes may be 
involved in cytokine storms that can be fatal.29 

We estimated a similar number of males and females to be at increased risk but assumed that 65% 
of those at high risk would be male. This is consistent with an increasing role of male gender as 
the severity of COVID-19 increases.30 Earlier research in mice infected with SARS coronavirus 
also found an increased male susceptibility mediated by differences in oestrogen receptor 
signalling,31 while others have noted the concentration of genes involved in the immune system 
on the x chromosome.32 This is a clearly priority for further research. 

Our estimates of the number of individuals at high risk included adjustments for the prevalence 
and mix of underlying conditions in different countries. This required estimates of the strength of 
association between each of the 11 underlying conditions and COVID-19 hospital admission. We 
ran scenarios with different ORs, informed by the few studies that allowed comparison with a 
control group that was not hospitalised. However, the true strength of association is uncertain and 
likely to vary across settings. Also, we focused on the list of underlying chronic causes of disease 
available in GBD2017 and did not include other risk factors. Obesity may be an important 
omission, but we chose not to selectively include some risk factors and not others e.g. ethnicity, 
deprivation, smoking, working in the health and social care system, living in care homes and 
other facilities. Also most do not yet appear in guidelines or have baseline prevalence data 
available for 188 countries by age (5-years age groups) and sex.  

Our estimates of the number at high risk individuals in Africa were sensitive to the OR assumed 
for HIV/AIDS. It is not yet known whether those with HIV are at increased risk of severe disease 
with COVID-19.33 Whilst it has been shown that widespread introduction of ART reduced the 
risk of hospitalisation and death associated with seasonal influenza,34 a substantial proportion of 
those on ART remain somewhat immunocompromised.35,36 Recent evidence from South Africa 
has shown that individuals living with HIV have an eight-fold higher risk of pneumonia 
hospitalisation associated with seasonal influenza, and a three-fold higher risk of pneumonia 
death.37 Until more evidence emerges, it may be necessary to include these individuals in 
shielding strategies, irrespective of ART status, with priority given to those not yet receiving 
treatment.38 

Our estimates of the numbers at-risk are based on prevalence estimates extracted from the GBD. 
The GBD study produces estimates of disease prevalence for all ages, both sexes, and for 195 
territories and countries from 1990-2017.39 Because the GBD produces internally comparable 
estimates for a comprehensive list of diseases, these estimates are well suited to compare 
prevalence of disease across locations. GBD prevalence estimates are likely to be higher than 
prevalence estimated from national databases because they aim to capture cases that may be 
undiagnosed or not severe enough to be included in EHRs. For example, over half of the CKD 
cases included in GBD prevalence estimates represent early stage disease (CKD stage 1 or 2) which 
is common and rarely has symptoms.40 Several other underlying conditions estimated by GBD are 
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also likely to be undiagnosed and not recorded in national databases e.g. hypertensive heart 
disease, compensated chronic liver disease. In a cross-sectional study in England, more than 20% 
of diabetes was undiagnosed in all age groups over 25 years,41 and in the Philippines, the 
undiagnosed proportion was around 50%.42 Age thresholds could therefore play a critical role in 
shielding the large number of older individuals without a diagnosis. Indeed, while our analysis 
quantifies numbers who could benefit from shielding, in practice the low coverage of diagnosis 
and treatment for many chronic conditions in low-income settings means that the age threshold 
could largely determine the effective target group. However, older individuals without these 
underlying conditions could suffer adverse mental health consequences from long periods of 
isolation. 

A recent analysis from Sweden43 provides an opportunity to evaluate our method, and compare 
GBD prevalence estimates to those derived from electronic health record (EHR) data. When we 
applied our method, based on the calculation of 𝑒 and 𝑟, to the prevalence of each condition 
reported in the study, we were able to reproduce the same percentage share of the population at 
increased risk. This provides some reassurance that our method will provide a reasonable 
approximation of the at-risk proportion if the same input data on disease prevalence is used.  

We used data from two large studies to adjust for multimorbidity. Both studies could 
underestimate the prevalence of some conditions and therefore the extent of multimorbidity, 
although in Scotland, most of the included conditions were well recorded in routine health care, 
and in the Southern China study, underlying conditions were well communicated to patients, 
whose information was collected in a community household survey following a standard protocol. 
These studies cannot capture the global diversity of patterns of multimorbidity, which will differ 
in regions where, for example, there are high prevalences of HIV or sickle cell disorders. As 
multivariate analyses of the risk of serious COVID-19 become available, results that include 
combinations may provide more nuanced information to inform decisions about shielding. 

Over the coming weeks and months, countries will need to determine mitigation strategies for the 
pandemic. Where feasible, shielding strategies could reduce the overall health burden by 
decreasing risk of infection to those most likely to experience severe disease and thus require 
health care. If implemented, shielding of at-risk individuals is likely to be required for several 
months. This may have a substantial impact on working-age people if they and their household 
contacts are less economically active for longer than the general population. 

There is an urgent need for robust analyses of the risks associated with different underlying 
conditions so that countries can identify the highest risk groups and develop targeted shielding 
policies to mitigate the effects of the COVID-19 pandemic.  
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Table 1. Number of individuals in millions (% of total population) at increased risk of severe 
COVID-19 illness by age, number of conditions, region and age threshold 

  Africa Asia Europe 

Latin 
America 
and the 
Caribbean 

Northern 
America Oceania Global 

                
No conditions               

<15 years 519 (39) 1042 (22) 117 (16) 152 (23) 65 (18) 10 (23) 1905 (24) 
15-49 years 534 (40) 1986 (43) 274 (37) 292 (45) 147 (40) 17 (40) 3249 (42) 
50-54 years 25 (2) 184 (4) 33 (4) 23 (4) 14 (4) 2 (4) 281 (4) 
55-59 years 18 (1) 137 (3) 29 (4) 18 (3) 13 (3) 1 (3) 216 (3) 
60-64 years 12 (1) 96 (2) 23 (3) 13 (2) 10 (3) 1 (2) 154 (2) 
65-69 years 7 (1) 69 (1) 16 (2) 8 (1) 7 (2) 1 (2) 108 (1) 
70+ years 7 (0) 74 (2) 23 (3) 10 (2) 9 (2) 1 (2) 123 (2) 
All ages 1121 (84) 3588 (77) 516 (69) 515 (79) 264 (72) 32 (76) 6036 (78) 

                
One condition only               

<15 years 20 (1) 44 (1) 3 (0) 4 (1) 2 (0) 0 (1) 72 (1) 
15-49 years 101 (8) 369 (8) 49 (7) 45 (7) 20 (5) 3 (7) 588 (8) 
50-54 years 14 (1) 83 (2) 14 (2) 10 (2) 7 (2) 1 (1) 128 (2) 
55-59 years 12 (1) 78 (2) 17 (2) 10 (2) 8 (2) 1 (2) 127 (2) 
60-64 years 11 (1) 69 (1) 18 (2) 10 (1) 9 (3) 1 (2) 118 (2) 
65-69 years 8 (1) 62 (1) 18 (2) 8 (1) 9 (2) 1 (2) 105 (1) 
70+ years 11 (1) 93 (2) 40 (5) 15 (2) 17 (5) 1 (3) 178 (2) 
All ages 178 (13) 797 (17) 159 (21) 103 (16) 72 (20) 7 (17) 1316 (17) 

                
Multiple (two or more) conditions             

<15 years 1 (0) 3 (0) 0 (0) 0 (0) 0 (0) 0 (0) 4 (0) 
15-49 years 13 (1) 53 (1) 8 (1) 7 (1) 3 (1) 0 (1) 85 (1) 
50-54 years 4 (0) 23 (0) 4 (1) 3 (0) 2 (0) 0 (0) 35 (0) 
55-59 years 4 (0) 27 (1) 6 (1) 4 (1) 3 (1) 0 (1) 44 (1) 
60-64 years 4 (0) 29 (1) 8 (1) 4 (1) 4 (1) 0 (1) 50 (1) 
65-69 years 4 (0) 33 (1) 9 (1) 4 (1) 5 (1) 0 (1) 56 (1) 
70+ years 9 (1) 80 (2) 37 (5) 13 (2) 16 (4) 1 (3) 156 (2) 
All ages 41 (3) 247 (5) 72 (10) 35 (5) 32 (9) 3 (7) 430 (6) 

                
At increased risk of severe COVID-19 disease  

At least one condition 218 (16) 1044 (23) 231 (31) 137 (21) 104 (28) 10 (24) 1746 (22) 
               

Plus others older than:        
50 years 286 (21) 1605 (35) 356 (48) 209 (32) 157 (43) 16 (37) 2628 (34) 
55 years 261 (20) 1420 (31) 322 (43) 186 (29) 143 (39) 14 (34) 2346 (30) 
60 years 244 (18) 1284 (28) 293 (39) 168 (26) 130 (35) 13 (30) 2130 (27) 
65 years 238 (18) 1199 (26) 288 (39) 160 (25) 131 (35) 12 (29) 2028 (26) 
70 years 230 (17) 1137 (25) 271 (36) 152 (23) 122 (33) 12 (28) 1923 (25) 
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Table 2. Global number (%) of individuals at increased risk and high risk of severe COVID-19 
illness by age and sex 

 

  Increased risk  
(have at least one condition listed in guidelines) 

High risk  
(would require hospitalisation if infected) 

  Number in 
millions  
(uncertainty 
interval*) 

% 
(uncertainty 
interval*) 

Number per 
population 

Number in 
millions 
(uncertainty 
interval*) 

%  
(uncertainty 
interval*) 

Number per 
population 

              
Total, all ages 1746 (1032-2398) 22 (15-28) One in 4.5 350 (187-785) 5 (3-9) One in 22.2 
<20 years 116 (50-167) 4 (2-6) One in 22.4 4 (2-10) 0 (0-0) One in 652.4 
20-29 years 134 (70-198) 11 (7-15) One in 8.9 17 (9-38) 1 (1-3) One in 70.3 
30-39 years 220 (122-320) 19 (12-25) One in 5.2 39 (21-87) 3 (2-7) One in 29.5 
40-49 years 279 (163-392) 29 (19-36) One in 3.5 53 (28-119) 5 (3-11) One in 18.4 
50-54 years 163 (98-225) 37 (25-46) One in 2.7 35 (19-79) 8 (5-16) One in 12.7 
55-59 years 171 (104-230) 44 (30-54) One in 2.3 42 (22-94) 11 (6-22) One in 9.2 
60-64 years 168 (104-224) 52 (36-63) One in 1.9 39 (21-88) 12 (7-25) One in 8.2 
65-69 years 161 (101-212) 60 (42-71) One in 1.7 40 (22-90) 15 (9-30) One in 6.7 
70+ years 334 (219-429) 73 (53-85) One in 1.4 81 (44-180) 18 (11-36) One in 5.6 
              
Female, all ages^ 907 (538-1242) 24 (16-29) One in 4.3 123 (65-275) 3 (2-6) One in 31.5 
<20 years 58 (26-83) 5 (2-6) One in 21.7 1 (1-3) 0 (0-0) One in 901.5 
20-29 years 67 (35-99) 12 (7-15) One in 8.5 6 (3-13) 1 (1-2) One in 97.3 
30-39 years 111 (62-161) 20 (12-26) One in 5.1 14 (7-31) 2 (1-5) One in 41.4 
40-49 years 141 (82-198) 29 (19-37) One in 3.4 18 (10-42) 4 (2-8) One in 26.1 
50-54 years 82 (49-114) 37 (25-46) One in 2.7 12 (6-28) 5 (3-11) One in 18.2 
55-59 years 86 (52-116) 44 (30-54) One in 2.3 15 (8-33) 8 (4-15) One in 13.3 
60-64 years 86 (53-114) 52 (36-63) One in 1.9 14 (7-31) 8 (5-17) One in 12.0 
65-69 years 84 (53-111) 60 (42-71) One in 1.7 14 (8-32) 10 (6-20) One in 9.9 
70+ years 191 (126-246) 74 (54-86) One in 1.4 28 (15-63) 11 (7-22) One in 9.1 
              
Male, all ages^ 838 (494-1156) 21 (14-27) One in 4.7 228 (121-510) 6 (3-12) One in 17.2 
<20 years 58 (25-84) 4 (2-6) One in 23.1 3 (1-6) 0 (0-0) One in 518.3 
20-29 years 66 (34-99) 11 (6-15) One in 9.2 11 (6-25) 2 (1-4) One in 55.7 
30-39 years 109 (61-159) 19 (12-25) One in 5.4 25 (13-57) 4 (3-9) One in 23.1 
40-49 years 138 (81-194) 28 (18-36) One in 3.5 34 (18-77) 7 (4-14) One in 14.3 
50-54 years 81 (49-112) 36 (25-46) One in 2.7 23 (12-51) 10 (6-21) One in 9.8 
55-59 years 84 (52-114) 44 (30-54) One in 2.3 27 (14-61) 14 (8-29) One in 7.0 
60-64 years 82 (51-109) 52 (36-63) One in 1.9 25 (14-57) 16 (10-33) One in 6.2 
65-69 years 77 (49-101) 60 (42-71) One in 1.7 26 (14-59) 20 (12-41) One in 4.9 
70+ years 143 (93-184) 72 (53-85) One in 1.4 53 (29-117) 27 (16-54) One in 3.7 
              

 

* For the numbers at increased risk, the low estimates were based on a scenario assuming the lower 95% CI values for the 
age/sex-specific population estimates, disease prevalence rates and multimorbidity fraction, and assume the 𝑟 ratio = 0.7. 
The high estimates were based on the 95% CI values of the same parameters and assume the 𝑟 ratio = 1.0. For the 
numbers at high risk, the low and high estimates were based on the 95% CI values published for IHRs in mainland China. 

^ The prevalence of individuals at increased risk was similar for females and males due to broadly similar GBD prevalence 
estimates for the 11 underlying conditions by age and sex. We estimate more females than males (191 vs 143 million) with 
a condition listed on the current guidelines in those aged 70+ years. However, for the numbers at high risk, we assumed a 
65% male percentage across all ages for consistency with the higher representation of male gender in COVID-19 hospital 
admissions.21  
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Figure 1. Global proportion of individuals with at least one underlying condition by age and sex 
(top panel); and global prevalence of each underlying condition by age (lower panel)  

 

 

Grey lines represent individual countries and show variation around the global estimates (black lines). A similar proportion of males 
and females have one underlying condition by age (top right panels) based on GBD prevalence data. However, male gender has been 
identified as a significant independent predictor of COVID-19 severity so we assume 65% of those at high risk are male (see Figure 2). 
We excluded latent tuberculosis (TB) from our analysis but include it here to show the extent of overall TB that was excluded. HIV 
prevalence was particularly high in some African countries, and diabetes prevalence was particularly high in some small island nations.  

Figure 2. Number (left panel) and percentage (centre panel) of population at increased risk 
and high risk of severe COVID-19 disease by age and region; and distribution of underlying 
conditions by age and region (right panel) 
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Rows A-F refer to the 6 UN regions of Africa, Asia, Europe, Latin America and the Caribbean, Northern America and 
Oceania. The first column shows the number of individuals with no underlying conditions (grey), those at increased risk 
(light orange) and the subset that are at high risk (darker orange, divided into females and males).  The second column 
shows the same information by percentage share of the population. The third column shows the percentage distribution of 
the 11 underlying conditions and multimorbidity (2 or more conditions) by age. 

 

 

Figure 3. Proportion of population at increased risk and high risk of severe COVID-19 
illness country and region 
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Each country is given, grouped by UN population regions. The darker bars represent the population at high risk (those that would 
require hospital admission if infected), with uncertainty intervals based on the low and high 95% credible intervals reported for 
infection hospitalisation ratios in Verity et al20. The total length of the bars (dark and light combined) represent the total population at 
increased risk (those with at least one condition listed as ‘at increased risk’ in current guidelines). 
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Figure 4. Proportion of population at increased risk (top map) and high risk (bottom map) 
of severe COVID-19 disease by country 

 

 

  

Countries shaded in darker green/blue have a higher proportion of their population at increased risk (top map) and high 
risk (bottom map). The lower proportions estimated for Africa are driven by demographics and strong 
association between severe COVID-19 and age (even after adjusting for age-based frailty and underlying 
conditions). However, many more severe cases may be fatal in Africa, and disruption to health systems could 
lead to substantial mortality from other non-COVID-19 diseases.  
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