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COVID-19 Net Health Impact Calculator User Guide (version 2)

Damian Walker, Y-Ling Chi, Florian Poli, Kalipso Chalkidou

The Center for Global Development is working on a project to help policymakers minimize the

indirect health impacts of the COVID-19 pandemic. We built this COVID-19 net health impact

calculator to be a practical tool. Our calculator offers a simple heuristic framework for taking and
examining a broad health systems perspective on the COVID-19 response. The appropriate use of the
calculator and its outputs can help quantify the net health impact of responses using a “whole of
health” approach, and therefore it can contribute to effective policymaking. Needless to say,

however, the better the data that goes into the calculator, the better the “answers” it offers.

We are continuing to make a number of refinements to the tool and will release updates to it as and

when we make them. Please contact Damian Walker (damiangwalker@gmail.com) with errors or

suggestions for further improvements, or feel free to adapt and share.

Suggested citation: COVID-19 Net Health Impact Calculator. Center for Global Development,

2020. Available at https://www.cgdev.org/blog/expanded-tool-estimate-net-health-impact-covid-19-

policies
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Before using
The file is in format .xIsm, which is Excel’s macro-enabled format. Macros need to be enabled by the

user for the interactive functions of the file to work properly.

Brief description of each sheet

1. Home sheet
This sheet gives an overview of the file and a description of the different sheets with which the user

can interact.

Action required: This is where the user selects the country or group of countries of interest from the

drop-down menu in cell G23.

The 2017 Global Burden of Disease (GBD) includes 195 countries and territories which we include in

the tool. We use the World Bank geographic regions (East Asia & Pacific, Europe & Central Asia, Latin
America & Caribbean, Middle East & North Africa, North America, South Asia, and sub-Saharan
Africa) and income categories, and (low, lower-middle, upper-middle, and high) regions, to which we
added a separate LMIC category (low and middle income countries). We also use the six WHO
regions: African Region, Region of the Americas, South-East Asia Region, European Region, Eastern
Mediterranean Region, and Western Pacific Region. Finally, we have added some other regions, such
as the Commonwealth and Sahel (defined as Senegal, Mauritania, Mali, Burkina Faso, Niger, Nigeria,
Chad, Sudan and Eritrea). All countries and regions covered by the tool are shown in the Countries
sheet. It is worth noting that the country/regional groups are not directly comparable between

models (ICL, LHSTM, WHO AFRO) because those have different countries available.

Warning: The cells highlighted in light green show where the user can input their own data. In the
sheets that contain formulas (Home, Results, COVID19 and scenario sheets), the user should not

input data anywhere except in the light green cells, at the risk of creating errors in the file.

2. Results sheet
The Results sheet shows the:

- COVID-19 health effects of a range of scenarios
- non-COVID 19 health effects derived from Global Burden of Disease estimates (see below for

further details) for the selected scenarios, where the non-COVID-19 health effects are the



http://ghdx.healthdata.org/gbd-results-tool
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difference between an assumed increase in deaths (e.g. malaria) and a reduction in deaths
(e.g. transport injuries)
- net health benefit of selected scenarios, where net health benefits are the difference

between COVID-19 deaths averted and excess non-COVID 19 deaths.

Action required: This is where the user selects the source of the COVID-19 predictions from the drop-
down menu in cell C14. There are three possible sources to select from: the Imperial estimates, the
LSHTM estimates and WHO'’s AFRO estimates; the user can also enter their own estimates from
other models or to explore a “what if” scenario by selecting ‘Custom’. The corresponding results are

then automatically populated in the tables and charts beneath.

The Imperial College London’s report on the global impact of COVID-19 considered 202 countries or

territories and estimates the number of COVID-19 deaths for five scenarios.

The London School of Health and Tropical Medicine’s country reports cover only a selected number
of LMICs and consider eleven different scenarios. For each scenario, a ‘low’ and a ‘high’ estimate are
generated, plus a ‘low-low’ and a ‘high-high’ estimate corresponding to the 95% confidence interval.
In the calculator, a single point estimate is used which corresponds to and the center of the ‘low’ and
‘high’ LSHTM bracket estimate.

WHQO'’s AFRO estimates cover 47 countries and only one scenario is described as ‘widespread
community transmission’, resulting from a failure of containment measures (perhaps akin to an
unmitigated scenario).

The details of each scenario are described in Appendix 2 and in the sheet ‘Scenarios’ of the tool.

Action required: This is also where the user selects the health metric of interest from the drop-down

menu in cell C15. Currently the choice is between deaths or years of life lost (YLLs).

Action required: And this is where the user selects the two scenarios she or he would like to
compare from the drop-down menu in cells C16 and C17. As a reminder to users, when using WHO’s

AFRO estimates, only one scenario is available and will therefore be automatically selected.

Action required: Finally, to generate the non-COVID-19 health effect estimates, the user clicks on the

corresponding button, which will create a new scenario sheet (see below) to be populated.



https://www.imperial.ac.uk/media/imperial-college/medicine/mrc-gida/2020-03-26-COVID19-Report-12.pdf

@ Center
& Global
Development
As in the COVID-19 and scenario sheets, the user can save their results by clicking “Save results” in

cell D3. This will copy-paste the values from the current scenario sheet to a new worksheet.

3. Scenario sheets
After being generated in the Results sheet, the scenario sheet will take the name of the

corresponding scenario.

We use the most recent (2017 estimates published in 2019) Global Burden of Disease (GBD)

estimates produced by the Institute for Health Metrics and Evaluation to model potential excess
deaths due to disruption in services from the COVID-19 response. The 2017 GBD effort classified
causes of death or disability into four levels. At level 1, there are three large cause groupings:
communicable, maternal, and neonatal conditions and nutritional deficiencies; non-communicable
diseases; and injuries. At level 2 there are 22 disease and injury categories. The finest level of detail
in causes is provided at levels 3 (n=169) and 4 (n=293). We use level 2 (see Box 1 below for the full
list), which includes 22 disease and injury categories in this model. Note that a focus on mortality
(including years of life lost and health-adjusted life expectancy) results in the sense organ diseases

category (e.g. blindness and vision impairment) being dropped as it does not result in any deaths.

Box 1. Level 2 GBD cause names

HIV/AIDS and sexually transmitted infections
Respiratory infections and tuberculosis
Enteric infections

Neglected tropical diseases and malaria
Other infectious diseases

Maternal and neonatal disorders

Nutritional deficiencies

Neoplasms
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15. Diabetes and kidney diseases

16. Skin and subcutaneous diseases
17. Sense organ diseases

18. Musculoskeletal disorders

19. Other non-communicable diseases
20. Transportinjuries

21. Unintentional injuries

22. Self-harm and interpersonal violence

In each scenario sheet, the user can enter estimated intensity and duration of the scenario on
indirect health effects. By default, the intensity parameters are set equal to zero percent and the
duration equal to 100 percent (12 months). The user can either enter these estimates for the total
rows (where row 7 is transport and unintentional injuries which we expect to go down as a
consequence of policies, and row 6 is all other causes which we expect to go up) or separately for
each cause of mortality (rows 10-30). For example, users might select a 10 percent increase in
mortality to reflect a relatively low impact, 25 percent for a medium impact, or 50 percent for a high
impact. Although it is too early to know how the stringency of the policies implemented by countries
affect non-COVID-19 deaths, the epidemic modeling suggests that stringency measures are positively
correlated with COVID-19 deaths averted. We think it reasonable to hypothesize a positive

relationship between policy stringency and excess non-COVID deaths.

Warning: As a reminder to users, we have coloured cells 7 E&F, 28 E&F and 29 E&F green to indicate
evidence suggests a reduction in mortality due to injuries—but it is necessary for the user to enter a

negative sign before any assumed intensity value, e.g. -50%.

In terms of duration, similarly, users can select a value across all causes or vary it by cause. Given that
pandemic models such as Imperial’s assume that suppression strategies will need to be maintained in
some manner until vaccines or effective treatments become available to avoid the risk of later
outbreaks (possibly 18 months), in the best case scenario, we suggest users always include as one
scenario a duration of at least 18 months when using the Imperial estimates of COVID-19 deaths. By

contrast, estimates by LSHTM and more recent WHO’s AFRO only go as long at 12 months.
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Warning: It is important to ensure that the calculation of non-COVID-19 deaths uses the same time

frame as the estimates of COVID-19 deaths.

The tool also allows users to examine changes over time. For example, one might imagine that the
disruption dissipates over time as efforts to mitigate it are put in place. Thus, users could assume
that there’s a 20% percent increase in mortality, gradually decreasing back to pre-COVID-19 levels

over 18 months.

Of course, as and when better data become available the user can use that to improve these
estimates. Until that point the user is encouraged to use informed guesstimates based on a
combination of what has been observed from previous epidemic outbreaks and natural disasters; the

results of modeling studies such as this for malaria and this for maternal and child health (see

Appendix 1 for a work-in-progress list of potential resources which we plan to update as and when
new results are published); and local data from, for example, district health and program managers

and advocacy groups.

Going back to the Results sheet, the user can see a summary view of net health benefits once

indirect health effects have been generated for the two scenarios selected.

Warning: The Template sheet is a standard sheet from which other scenario sheets are generated. It

must not be deleted or altered by the user.

4. COVID-19 sheet
The COVID-19 sheet shows the health effects for a range of policy scenarios in terms of number of

deaths (Table 1) and YLL (Table 2). The two tables on the right-hand side of the sheet (columns | to L)
allows the user to compare the different scenarios against each other by choosing a comparator
scenario in column J. Other cells are updated automatically based on the information entered in the

Home sheet and Results sheet.

Above, we have described the range of options for estimates of COVID-19 deaths. However, because
none of the COVID-19 models we use here has estimated YLLs, once the source of the mortality

estimates has been selected, we do some additional calculations to produce estimates of YLLs.



https://www.who.int/publications-detail/the-potential-impact-of-health-service-disruptions-on-the-burden-of-malaria
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(20)30229-1/fulltext

@ Center
8 Global

Development

To distribute estimated COVID-19 by age category we use the data in Table 1.

Table 1. Assumed age distribution of COVID-19 deaths

Age band in years

Country | 0-9 10- 20- 30- 40- 50- 60- 70- 80- >90
grouping 19 29 39 49 59 69 79 89

LMIC 0% 0% 1% 2% 4% 13% | 30% | 30% | 15% | 5%

HIC 0% 0% 0% 1% 3% 7% 15% | 25% | 33% | 17%

While recent headlines suggest COVID-19 is killing far more young people in LMICs, we could not find

reliable data on the age of COVID-19 deaths in these countries. Therefore, until such data are

available, we use data from China.

For high-income countries, we use the data reported in the spreadsheet tool developed by Andy
Briggs. This tool includes data from the UK, US, Canada, Norway, and Israel. This version of the tool

takes the average across these five countries and applies it to all HICs.

For each age category, the proportion of deaths from COVID-19 was then multiplied by life

expectancy in years at that age, derived from the abridged GBD 2017 Life Tables, to obtain the

number of YLLs.

For non-COVID-19, deaths we simply take the accompanying YLL data from the 2017 GBD; therefore

no additional adjustments are necessary.

List of potential refinements

1. Currently we report point estimates, but there’s a lot of uncertainty in the results. The Imperial
and LSHTM estimates provide uncertainty intervals (indeed, the country reports released by
LSHTM thus far only report results as the interquartile range and 95% intervals), but WHO’s AFRO
estimates do not report uncertainty beyond best and worst case estimates for the group of 47
countries in the region. The GBD estimates include uncertainty intervals too. We plan to use
these additional data to provide uncertainty intervals for our results.

2. We plan to incorporate disability- or quality-adjust the life year. While the former is

straightforward for the non-COVID health effects as we can take from the GBD outputs, it will


https://www.washingtonpost.com/world/the_americas/coronavirus-brazil-killing-young-developing-world/2020/05/22/f76d83e8-99e9-11ea-ad79-eef7cd734641_story.html
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30243-7/fulltext
https://avalonecon.com/moving-beyond-lives-saved-from-covid-19/
https://avalonecon.com/moving-beyond-lives-saved-from-covid-19/
http://ghdx.healthdata.org/record/ihme-data/gbd-2017-life-tables-1950-2017
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require more discussion for the COVID health effects. It is clear from the emerging evidence that
victims of COVID-19 tend to be both older and to have comorbidities (whereas excess non-COVID
mortality will disproportionately affect younger age groups). The tool developed by Andy Briggs
not only adjusts for age, as we do borrowing from his approach, but also adjusts for
comorbidities. We will explore what’s possible, with a particular focus on LMICs.

3. Currently the tool does not adjust for the timing of the non-COVID excess mortality. While COVID
deaths, as well as mortality due to injuries, will be averted today, we need to be more thoughtful
about the timing of the predicted non-COVID excess mortality. For example, mortality due to a
lack of emergency or urgent care (e.g. maternal hemorrhage) is different from death due to a
lack of preventive measures such as rotavirus vaccination (with a lag albeit only months to no
more than a few years), which is different again from death due to a lack of hepatitis b
vaccination (with a lag of two to three decades). We plan to include the option to discount future
deaths and years of life.

4. We will explore how to incorporate the health effects of the global recession too. And the effects

on human capital in combination with school closures.
5. We will consider the merits of incorporating values of statistical lives (VSLs) or statistical life

years (VSLYs). Estimates of these have recently been generated here.


https://avalonecon.com/moving-beyond-lives-saved-from-covid-19/
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(19)30409-7/fulltext#%20
https://www.economist.com/international/2020/04/27/closing-schools-for-covid-19-does-lifelong-harm-and-widens-inequality
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/2447/2019/05/BCA-Guidelines-May-2019.pdf
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Appendix 1. List of reports that have reported, or estimated the potential, health

effects of COVID-19 using the GBD level 2 causes as an organizing framework

Level 1 causes

Level 2 causes

Main findings

Geographical focus

Communicable,
maternal, neonatal,
and nutritional
diseases

HIV/AIDS and
sexually
transmitted
infections

excess adult HIV deaths of over 500,000,
around a 100% increase

SSA

Respiratory
infections and
tuberculosis

three-month lockdown and a protracted
10-month restoration could lead to an
additional 1.4 million TB deaths during this
time between 2020-2025.

Enteric infections

diseases

cancers would mitigate 43% of life years
gained by hospitalization of an equivalent
volume of admissions for community
acquired COVID-19. This rises to 62% when
considering resource-adjusted life-years
gained

Neglected tropical Malaria: excess malaria deaths could SSA
diseases and approach 400,000, a more than 100%
malaria increase
Other infectious Immunization: benefits outweigh the risks | All LMICs
diseases of Covid spread during Rl visits > 100:1 (up
to 549:1).
Maternal and Excess mortality (selection of results): 3 118 LMICs
neonatal disorders month low/med/high disruption: 126k
child, 6k maternal/224K child, 11k
maternal/578k child, 28k maternal; 6
month low/med/high disruption: 253k
child, 12k maternal/447K child, 22k
maternal/1.16M child, 57K maternal; 12
month low/med/high disruption: 507K
child, 24K maternal/894K child, 43k
maternal/2.3M child, 113K maternal
Nutritional number of people in acute hunger could
deficiencies double from 135m to 265 million
Non-communicable | Neoplasms Delay of six months in surgery for incident | UK

Cardiovascular
diseases

Chronic respiratory
diseases

Digestive diseases

Neurological
disorders

Mental disorders

Substance use
disorders

Diabetes and
kidney diseases

Skin and
subcutaneous
diseases



https://figshare.com/articles/Potential_effects_of_disruption_to_HIV_programmes_in_sub-Saharan_Africa_caused_by_COVID-19_results_from_multiple_mathematical_models/12279914/1
http://www.stoptb.org/assets/documents/news/Modeling%20Report_1%20May%202020_FINAL.pdf
https://www.who.int/publications-detail/the-potential-impact-of-health-service-disruptions-on-the-burden-of-malaria
https://cmmid.github.io/topics/covid19/reports/EPI_suspension_preprint_1May2020.pdf
https://cmmid.github.io/topics/covid19/reports/EPI_suspension_preprint_1May2020.pdf
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.thelancet.com/action/showPdf?pii=S2214-109X%2820%2930229-1
https://www.ifpri.org/blog/biblical-steroids-and-across-generations-coming-food-and-nutrition-crash-can-be-averted-if-we
https://www.medrxiv.org/content/10.1101/2020.04.21.20073833v2
https://www.medrxiv.org/content/10.1101/2020.04.21.20073833v2
https://www.medrxiv.org/content/10.1101/2020.04.21.20073833v2
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Sense organ
diseases

Musculoskeletal
disorders

Other non-
communicable
diseases

Injuries Transport injuries

Unintentional
injuries

Self-harm and For every 3 months the lockdown 114 LMICs
interpersonal continues, an additional 15 million cases of
violence gender-based violence are expected

64% decline in murder South Africa

All causes Data from the National Health Mission India
showed declines in inpatient, outpatient,
and emergency care fell for all diseases,
both infectious and non-communicable

Elective surgery The best estimate was that 28,404,603 Global
operations would be cancelled or
postponed during the peak 12 weeks of
disruption due to COVID-19. Most would
be operations for benign disease (90.2%).
The overall 12-week cancellation rate
would be 72.3%. Globally, 81.7% of benign
surgery, 37.7% of cancer surgery, and
25.4% of elective Caesarean sections would
be cancelled or postponed.



https://www.unfpa.org/sites/default/files/resource-pdf/COVID-19_impact_brief_for_UNFPA_24_April_2020_1.pdf
https://twitter.com/AGFaull/status/1264896634841939968/photo/1
https://www.livemint.com/news/india/how-covid-19-response-disrupted-health-services-in-rural-india-11587713155817.html
https://bjssjournals.onlinelibrary.wiley.com/doi/epdf/10.1002/bjs.11746
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Appendix 2. List and description of Covid-19 scenarios from the different sources

Imperial College London

A - Unmitigated
epidemic

A scenario in which no action is taken

B - Mitigation
including population-
level social distancing

Maximum reduction in the final scale of the epidemic that
can be achieved through a uniform reduction in the rate at
which individuals contact one another, short of complete
suppression

C — Mitigation
including enhanced
social distancing of the
elderly

Maximum reduction in the final scale of the epidemic that
can be achieved through individuals aged 70

years old and above reducing their social contact rates by
60%, short of complete suppression.

D — Suppression
(trigger at 0.2 deaths
per 100,000
population)

Implementation of wide-scale intensive social distancing
(modelled as a 75% reduction in interpersonal contact rates)
with the aim to rapidly suppress transmission and minimise
near-term cases and deaths triggered at 0.2 deaths per
100,000 population.

E — Suppression
(trigger at 1.6 deaths
per 100,000
population)

Implementation of wide-scale intensive social distancing
(modelled as a 75% reduction in interpersonal contact rates)
with the aim to rapidly suppress transmission and minimise
near-term cases and deaths triggered at 1.6 deaths per
100,000 population.

London School of Hygiene and Tropical Medicine

Unmitigated epidemic

No action is taken

20% distancing

20% general distancing: reduction in contacts, and thus
transmission, for all interactions outside the household. We
assumed no change in transmission within the household

60% distancing

60% general distancing: reduction in contacts, and thus
transmission, for all interactions outside the household. We
assumed no change in transmission within the household

30-day 50% lockdown,
then basic public
health social measures
(PHSM)

Lockdown is a 50% reduction in outside the home contacts
(for 30 days here). PHSM is a 20% reduction in general
contacts outside the home and a 25% reduction in
transmission from symptomatic individuals

corresponding to symptomatic people being encouraged to
self-isolate.

11
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60-day 50% lockdown
then basic PHSM

Lockdown is a 50% reduction in outside the home contacts
(for 60 days here). PHSM is a 20% reduction in general
contacts outside the home and a 25% reduction in
transmission from symptomatic individuals

corresponding to symptomatic people being encouraged to
self-isolate.

90-day 50% lockdown
then basic PHSM

Lockdown is a 50% reduction in outside the home contacts
(for 90 days here). PHSM is a 20% reduction in general
contacts outside the home and a 25% reduction in
transmission from symptomatic individuals

corresponding to symptomatic people being encouraged to
self-isolate.

basic PHSM,
school closure,
intermittent

+40% lockdown

PHSM is a 20% reduction in general contacts outside the
home and a 25% reduction in transmission from
symptomatic individuals corresponding to symptomatic
people being encouraged to self-isolate. Schools are closed
in addition to PHSM. Lockdowns are initiated (at 40%) when
required.

50% in-home elder
shielding

40% of Elderly (60+) are shielded at home

40Coverage (C)-
80Reduction(R) Green
Zone (GZ), basic PHSM

Greenzone shielding (abbreviated “GZ”) was implemented by
stratifying the population in one shielded and one
unshielded compartment. The GZ applies to those aged 60+
years. We assume shielding of this population has a coverage

fraction and reduction fraction: here it corresponds to 40%
coverage of the shielded population and 80% reduction in
contacts. PHSM is a 20% reduction in general contacts
outside the home and a 25% reduction in transmission from
symptomatic individuals

corresponding to symptomatic people being encouraged to
self-isolate.

60C-60R GZ, basic
PHSM

Greenzone shielding (abbreviated “GZ”) was implemented by
stratifying the population in one shielded and one
unshielded compartment. The GZ applies to those aged 60+
years. We assume shielding of this population has a coverage

12
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fraction and reduction fraction: here it corresponds to 60%
coverage of the shielded population and 60% reduction in
contacts. PHSM is a 20% reduction in general contacts
outside the home and a 25% reduction in transmission from
symptomatic individuals

corresponding to symptomatic people being encouraged to
self-isolate.

80C-80R GZ, basic
PHSTM

Greenzone shielding (abbreviated “GZ”) was implemented by
stratifying the population in one shielded and one
unshielded compartment. The GZ applies to those aged 60+
years. We assume shielding of this population has a coverage

fraction and reduction fraction: here it corresponds to 80%
coverage of the shielded population and 80% reduction in
contacts. PHSM is a 20% reduction in general contacts
outside the home and a 25% reduction in transmission from
symptomatic individuals

corresponding to symptomatic people being encouraged to
self-isolate.

WHO
AFRO

1 scenario

1-year prediction of the implications arising from widespread
community transmission of SARS-CoV-2 in each WHO African
country, which would result from failure of the containment

measures

13
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