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Estimation of excess mortality due to COVID-19 
Published May 13th, 2021 

Source: Institute for Health Metrics and Evaluation, healthdata.org 

In the IHME estimation of COVID-19 infections, hospitalizations, and deaths to date, we 

have used officially reported COVID-19 deaths for nearly all locations. Since the release 

on May 6, 2021, we have incorporated an approach that relies on the estimation of excess 

mortality due to COVID-19. There are several reasons that have led us to include this 

approach. These reasons include the fact that testing capacity varies markedly across 

countries and within countries over time, which means that the reported COVID-19 deaths 

as a proportion of all deaths due to COVID-19 also vary markedly across countries and 

within countries over time. In addition, in many high-income countries, deaths from 

COVID-19 in older individuals, especially in long-term care facilities, went unrecorded in 

the first few months of the pandemic. In other countries, such as Ecuador, Peru, and the 

Russian Federation, the discrepancy between reported deaths and analyses of death 

rates compared to expected death rates, sometimes referred to as “excess mortality,” 

suggests that the total COVID-19 death rate is many multiples larger than official reports. 

Estimating the excess COVID-19 death rate is important both for modeling the 

transmission dynamics of the disease to make better forecasts, and also for 

understanding the drivers of larger and smaller epidemics across different countries. 

Our approach to estimating the excess COVID-19 death rate is based on measurement 

of the excess death rate during the pandemic week by week compared to what would 

have been expected based on past trends and seasonality. However, the total excess 

death rate does not equal the excess COVID-19 death rate. Excess mortality is influenced 

by six drivers of all-cause mortality that relate to the pandemic and the social distancing 

mandates that came with the pandemic. These six drivers are: a) the excess COVID-19 

death rate, that is, all deaths directly related to COVID-19 infection; b) the increase in 

mortality due to needed health care being delayed or deferred during the pandemic; c) 

the increase in mortality due to increases in mental health disorders including depression, 

increased alcohol use, and increased opioid use; d) the reduction in mortality due to 

decreases in injuries because of general reductions in mobility associated with social 
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distancing mandates; e) the reductions in mortality due to reduced transmission of other 

viruses, most notably influenza, respiratory syncytial virus, and measles; and f) the 

reductions in mortality due to some chronic conditions, such as cardiovascular disease 

and chronic respiratory disease, that occur when frail individuals who would have died 

from these conditions died earlier from COVID-19 instead. To correctly estimate the 

excess COVID-19 mortality, we need to take into account all six of these drivers of change 

in mortality that have happened since the onset of the pandemic. 

Our analysis follows four key steps. First, for all locations where weekly or monthly all-

cause mortality has been reported since the start of the pandemic, we estimate how much 

mortality increased compared to the expected death rate. In other words, we estimate 

excess mortality in all locations with sufficient data. Second, based on a range of studies 

and consideration of other evidence, we estimate the fraction of excess mortality that is 

from excess COVID-19 deaths as opposed to the five other drivers that influence excess 

mortality. Third, we build a statistical model that predicts the ratio of excess COVID-19 

deaths to reported COVID-19 deaths based on covariates and spatial effects. Fourth, we 

use this statistical relationship to predict the ratio of excess to reported COVID-19 deaths 

in places without data on excess COVID-19 deaths and then multiply the reported COVID-

19 deaths by this ratio to generate estimates of excess COVID-19 deaths for all locations. 

More details on each of these analytical steps are presented below. 

1. Estimating excess mortality compared to expected mortality for locations where 

all-cause mortality data have been reported during the pandemic 

56 countries and 198 subnational units have reported either weekly or monthly deaths 

from all causes for parts of 2020 and for prior years. Our analysis of excess mortality 

follows three steps. First, we estimate expected mortality in the absence of COVID-19 

based on the patterns of all-cause mortality reported in prior years; second, we subtract 

observed all-cause mortality from March 2020 onward from expected mortality; and third, 

we remove from the analysis known periods of excess mortality due to causes other than 

COVID-19, such as the August 2020 heat wave in many European countries. For 

locations where vital registration systems are not complete, we apply the adjustment to 
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the reported death counts based on our estimated completeness from the Global Burden 

of Disease study. 

To estimate expected mortality, we need to account for both seasonality and the secular 

trend in all-cause mortality. We developed a novel method to capture the expected 

mortality level and trend based on past data on all-cause mortality. In this method, we 

estimate the typical seasonal pattern of mortality and then estimate the secular trend of 

all-cause mortality after correcting for the seasonal pattern. Figure 1 below shows the 

application of this model to all-cause mortality data by week from Denmark. By grouping 

data by weeks, we are able to estimate an overall seasonality pattern by week (as shown 

in Panel A of Figure 1). Residuals between weekly observed data and the fitted 

seasonality pattern are shown in Panel B and represent the time trend. We fit a spline to 

the residuals to estimate the time trend and then use it to extend the time trend into 2020 

and to the present day. By combining the seasonal trend and the secular trend in the 

residuals, for each location we generate a prediction of the expected level of mortality in 

2020 and 2021, as shown in the red box in Panel C of Figure 1. 

 

Figure 1. New model for the estimation of expected mortality 
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As expected, the model specification of the spline can have a sizeable impact on the 

estimated expected mortality. To make our results more robust to model specification, we 

create an ensemble of four different model specifications for the spline. In addition, we 

also include in the ensemble a Poisson model with fixed effects on week and year, as 

well as a model that assumes that the expected mortality rate for 2020 and 2021 is the 

same as the weekly mortality rate observed in 2019. To derive weights for the different 

models in the ensemble, we examined how each model performed out of sample. We fit 

the model to all data prior to 2019 and then evaluate how each model performed in 

predicting mortality levels in 2019 compared to observed mortality in 2019. We then use 

the root mean squared error (RMSE) of the predictions for 2019 to derive weights for each 

of the component models in the ensemble. Figure 2A shows the distribution of RMSE by 

location for each of six models included in the model ensemble. Figure 2B shows the 

estimated excess mortality, which is the difference between the observed and estimated 

expected mortality, for each component model and for the ensemble for Spain. 

 

Figure 2. Estimation of excess mortality, an ensemble approach 

For each location, we then compared the estimate of excess mortality by week (or month, 

depending on the data) with reported COVID-19 deaths. This revealed two types of data 

issues. First, in many European countries there was a spike of excess deaths in weeks 

31–35 during a period when COVID-19 reported deaths were extremely low. This period 

coincided with a heat wave and national reports of deaths due to the heat wave. We 

excluded these weeks of data from subsequent analyses. Another type of data anomaly 
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was related to lags in the reported all-cause mortality. As an example, Figure 3 shows the 

lags in the reported all-cause mortality from the vital registration system in Brazil. There 

is clear and significant late registration of deaths since June 2020. In this case, we have 

marked the 2020 vital registration data from Brazil as outliers and opted to use data from 

the civil registration system (source link). We systematically reviewed the input vital 

registration data and trimmed time periods that are likely be subjected to late registration 

for all locations in the analysis. 

 

Figure 3. Reported all-cause deaths for Brazil 

2. Estimating the fraction of excess mortality that is direct COVID-19 deaths 

As noted above, excess mortality is a function of six potential drivers, the most important 

of which is the excess COVID-19 death rate. Deaths that are directly due to COVID-19 

are likely underreported in many locations, particularly in settings where COVID-19 

testing is in short supply. Most excess mortality is likely misclassified COVID-19 deaths. 

An analysis by the Netherlands statistical agency suggested that all excess deaths in the 

Netherlands were directly due to COVID-19.2 In fact, their analysis actually suggested 

that direct COVID-19 deaths may be higher than estimated excess deaths because 

deaths due to some other causes have declined during the pandemic. 

https://www.conass.org.br/indicadores-de-obitos-por-causas-naturais/
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The second driver of excess mortality is reduced health care utilization for many 

causes;3 however, the impact of reduced health care use on health outcomes is harder to 

prove. Many mechanisms have been proposed, including reduced vaccination rates and 

reduced births in hospital.4 Demonstrated increases in cause-specific mortality related to 

these causes, however, have not yet been verified. The impact of changes in health care 

utilization on excess mortality may be observed in later years, rather than in 2020 or the 

first quarter of 2021. 

Third, convincing evidence has been found that rates of anxiety and depression have 

increased, which might in turn lead to increases in deaths from suicide.5 To date, the 

evidence on increased suicide is very limited.6 Opioid deaths, on the other hand, have 

clearly increased7 in the United States. Compared to past trends, opioid deaths increased 

by around 15,000 since March 2020. Evidence on whether this has also occurred in other 

countries awaits further study. 

Fourth, we reviewed the evidence on decreases in injuries as a result of reductions in 

mobility. We analyzed data from 12 countries that provide cause of death data by week 

or month, which allows us to test whether some causes decreased significantly during 

2020 and whether that decrease was related to the decreases in mobility that have been 

reported. This analysis suggests that globally, injury mortality decreased by 5% in 2020 

due to reductions in mobility. At the global level, this translates into a reduction of 

approximately 215,000 deaths. 

Fifth, some infectious causes of death may have declined during the pandemic due to the 

behavioral changes associated with control of the pandemic, including mask use and 

reduced contact with others. Causes that have clearly declined are 

influenza,8,9 respiratory syncytial virus,10 measles,11 and possibly other respiratory 

viruses and viral diarrheas. For example, influenza cases in the United States declined 

99.3% from the winter season of 2019–2020 to the winter season of 2020–2021. 

Combining the reductions reported in different countries in influenza, respiratory syncytial 

virus, and measles, the global reduction in mortality from these causes may be larger 

than 400,000 deaths. 
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Sixth, deaths from some chronic conditions such as ischemic heart disease or chronic 

respiratory disease declined in some months of 2020, most notably in May and June in 

Europe. These declines were most likely due to the fact that frail individuals who died 

from COVID-19 earlier in the year would otherwise likely have died from these chronic 

conditions. The strongest evidence for this effect is that excess mortality was negative in 

some countries in Europe in June when the reported COVID-19 death rate was very low. 

In aggregate, this effect likely reduced mortality by only 2% based on our analysis. 

Overall, the evidence suggests reductions of 615,000 deaths, or potentially more, 

stemming from behavioral changes at the global level. The main potential increases in 

excess mortality due to deferred care and increases in drug overdose and depression are 

hard to quantify at this point or are of a much smaller magnitude. Given that there is 

insufficient evidence to estimate these contributions to excess mortality, for now we 

assume that excess COVID-19 deaths equal excess mortality. For the reasons presented 

in this section, we believe that this is likely an underestimate. As the evidence is 

strengthened in the coming months and years, it is likely that we will revise our estimates 

of the excess COVID-19 death rate upward in future iterations of this work, once we can 

properly take into account the drivers described in this section. 

3. Estimating the ratio of excess mortality to reported COVID-19 deaths 

Based on our analysis, we have generated a ratio of excess mortality to reported COVID-

19 mortality for each location. These analyses, based on weekly or monthly mortality data, 

have been supplemented with published studies for 12 national and subnational locations 

where the detailed data have not been made publicly available for our analysis. Figure 4 

shows the distribution of these ratios in the available data. 
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Figure 4. Distribution of weekly/monthly ratios of excess mortality to COVID-19 

mortality by Global Burden of Disease super-region 

After extensive testing of potential covariates and model specifications, we developed 

models that predict the ratio of excess COVID-19 mortality to reported COVID-19 

mortality as a function of the infection-detection rate and location-specific fixed effects. 

We use a Bayesian cascade model to allow the relationships between the covariates and 

the predicted ratio to vary by region and country. More specifically, we use the bounded 

logit of the ratio as the dependent variable and infection-weighted average of infection-

detection rate (IDR) as the covariate. First, a global spline on IDR (lagged by 19 days) is 

estimated. Then, the residual is fit with location-specific intercepts at four levels: 

subnational, national, GBD region, GBD super-region, and global. 

4. Generating predictions of excess COVID-19 mortality for all locations 

Using the same model described in the previous section that relates the ratio of excess 

mortality to reported COVID-19 mortality as a function of the IDR and location-specific 

intercept, we predict the ratio of excess COVID-19 mortality to reported COVID-19 

mortality for all locations between March 2020 and May 2021. These predictions are a 

function of the cumulative IDR and location fixed effects and capture, through the 

Bayesian cascade, location-specific variation in the ratios. 
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Figure 5 shows a map of the predicted ratio of excess COVID-19 deaths to reported 

COVID-19 deaths for March 2020 to May 2021. Ratios range from very high levels in 

many Eastern European and Central Asian countries to ratios that are much closer to 1 

in several high-income countries. Notably, for most countries in sub-Saharan Africa, 

which have to date reported relatively low numbers of COVID-19 deaths, we are 

estimating that the ratios range from about 1.6 to 4.1, suggesting that the total number of 

COVID-19 deaths in the region is several times higher than previously thought. Similarly, 

India, the country with the most recent severe wave of cases and deaths, is estimated to 

have an overall ratio of 2.97, which implies that the excess COVID-19 death toll to date 

is much higher than what has been reported. 

 

Figure 5. Ratios of excess COVID-19 deaths to reported COVID-19 deaths 

Figure 6 shows the adjusted daily deaths for the world once reported deaths are multiplied 

by these estimated ratios for each location and week. Our analysis estimates that by May 

13, 2021, the total number of COVID-19 deaths was 7.1 million, a figure that is more than 

two times higher than the reported number of deaths of 3.33 million. 
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Figure 6. Global reported and excess COVID-19 deaths, 2020–2021 

Table 1 below shows the 20 countries with the highest number of excess COVID-19 

deaths by May 10, 2021. 

Table 1. The 20 countries with the highest numbers of excess COVID-19 deaths, March 

2020 to May 2021 

Country Excess COVID-19 deaths Reported COVID-19 deaths 

United States of America 912,345 578,555 

India 736,811 248,016 

Mexico 621,962 219,372 

Brazil 616,914 423,307 
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Country Excess COVID-19 deaths Reported COVID-19 deaths 

Russian Federation 607,589 111,909 

United Kingdom 210,076 150,815 

Iran (Islamic Republic of) 180,487 75,547 

Italy 178,144 122,851 

Egypt 175,590 13,970 

South Africa 161,504 54,746 

Poland 153,626 69,954 

Peru 151,939 64,511 

Ukraine 143,415 48,393 

France 134,400 106,874 

Spain 124,449 85,822 

Germany 122,977 84,807 
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Country Excess COVID-19 deaths Reported COVID-19 deaths 

Indonesia 118,796 47,150 

Romania 89,619 29,020 

Kazakhstan 84,453 5,810 

Colombia 80,968 78,216 

 Table 2. The 20 countries with the highest death rates due to COVID-19 (deaths per 

100,000), March 2020 to May 2021 

Country 
Excess COVID-19 death 

rate 

Reported COVID-19 death 

rate 

Azerbaijan 672.7 46.3 

Bosnia and 

Herzegovina 
601.1 268.3 

Bulgaria 559.9 245.5 

Albania 528.9 88.5 

Mexico 497.8 175.6 
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Country 
Excess COVID-19 death 

rate 

Reported COVID-19 death 

rate 

North Macedonia 482.3 237.1 

Belarus 472.2 27.8 

Romania 465.9 150.9 

Kazakhstan 459.2 31.6 

Peru 446.9 189.8 

Slovakia 436.6 221.2 

Russian Federation 414.1 76.3 

Lithuania 403.4 144.7 

Poland 399.7 182.0 

Hungary 397.4 296.1 

Czechia 391.1 279.1 

Republic of Moldova 384.9 161.5 
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Country 
Excess COVID-19 death 

rate 

Reported COVID-19 death 

rate 

Montenegro 346.1 247.7 

Ukraine 325.6 109.9 

Latvia 321.9 115.2 

Globally, we observe a high level of heterogeneity in terms of cumulative excess COVID-

19 death rates among countries and even subnational units within a country. Figure 7 

below shows the cumulative COVID-19 death rate up to May 13, 2021. While at the global 

level, the cumulative excess COVID-19 death rate is 91.7 per 100,000, Vietnam has the 

lowest excess COVID-19 death rate at 0.1 per 100,000. Thirteen countries, on the other 

hand, have excess COVID-19 death rates higher than 400 per 100,000, as shown in Table 

2 above.   

 

Figure 7. Cumulative excess COVID-19 death rate by May 13, 2021  
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David R. Kotok's Remarks at the 14th Annual Rocky Mountain 

Economic Summit 
Thursday, July 15th  

Thank you very much, Justin Hyde. It's a pleasure to be here. I've been absent for 

the last three years, and I want to tell you and everyone in this room how good it 

feels to be back here. 

 

I'm a believer in history. Famous words by the Spanish poet George Santayana 

translate into something like this: “Those who cannot remember their history are 

condemned to repeat it.” I'm not sure condemned is the right word when it comes to 

this salubrious gathering. But it may be the right word when we fail to heed lessons 

from pandemics, and I'll get to that subject in a minute or two. 

 

Let me just share a little history here. The first Rocky Mountain Summit was really 

an entrepreneurial gathering in Afton, Wyoming, that Justin and Cody Hyde and 

others convened; and it was held in the Afton Community Center. I didn't attend, by 

the way, but I had lunch with Justin in Salt Lake City a few months after that and 

proposed that the Global Interdependence Center and the Bronze Buffalo Club, 

which was in its early stage, partner to do this event together, and Justin agreed. 

Justin, if I remember correctly, we had lunch at the Market Street Grill in downtown 

Salt Lake, but I might be wrong, because we've had a few lunches along the way. 

  

The second Rocky Mountain Summit again took place in the Afton, Wyoming, 

Community Center. My friend John Silvia, whom you've just heard, joined me. St. 

Louis Fed President Bill Poole, our mutual friend and now a fellow at the Global 

Interdependence Center College of Central Bankers, had just retired, and he joined 

us. So Bill, John, and I became the program with introduction by Justin at Rocky 

Mountain Summit 2. 

 

And I guess it was successful enough that the people who came wanted more, and 
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others who heard about it said, “Let's do it again.” So I said, “Justin, why don't we 

move this to Jackson Hole?” And he agreed. 

 

We then moved from the Afton Community Center to the Center for the Arts in 

downtown Jackson Hole, and that became the third and the fourth Rocky Mountain 

Summit and on and on, and here we are now at one of the signature economic 

conferences, policy conferences, entrepreneurial conferences that the Global 

Interdependence Center orchestrates. It hosts many all over the world. This great 

partnership between the Bronze Buffalo Club, of which I am a member, and the 

Global Interdependence Center is now celebrating year thirteen. 

 

So, Justin, there's a piece of history that we are happy, not condemned, to repeat. 

We remember it with affection and respect, and we're glad to be back here. The last 

three years I had to miss. I asked Ed Schulak, my partner in this session, if he would 

cover for me at the Trout Ranch fishing tournament, and he promised me that he 

would protect my honor and his. I hope, Ed, that you were able to catch the trophy 

albino trout. I think it's in the seventh pond station, but that's from memory, so I don't 

know where the fish are because I haven't been for a couple of years.  

 

For me, this has been a somewhat difficult time because I've had to confront a few 

issues in addition to a pandemic, but to quote the great American author Mark Twain, 

"Rumors of my demise are greatly exaggerated." So thanks for inviting me back, and 

it's nice to be here with all of my GIC colleagues and Speaker Ryan and many good 

friends.  

 

Ed and I have spoken in advance of this session, and we’ve decided that the best 

approach is to divide our time. So let me go to work at once. 

 

First we have a short video from YouTube, and I'm introducing it with two things in 

mind. Number one, it will convey a sense of the ongoing global pandemic. Number 
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two, I want to add that the source of this video is the English-language edition of the 

Hong Kong-based South China Morning Post. The video is also available in the 

Chinese edition, in a country where the government determines what 1.4 billion 

people can read and see in the news. Let's run the video. 
 

 

 

Video URL: https://youtu.be/W0L-e3pciNI 

Source: “China ‘cannot relax coronavirus controls’ amid threat from Delta 

variant,” https://www.scmp.com/news/china/science/article/3140547/china-

cannot-relax-pandemic-controls-amid-threat-delta-variant 

With the sobering reality of the ongoing global pandemic in mind, let’s move on. 

  

  

https://youtu.be/W0L-e3pciNI
https://www.scmp.com/news/china/science/article/3140547/china-cannot-relax-pandemic-controls-amid-threat-delta-variant
https://www.scmp.com/news/china/science/article/3140547/china-cannot-relax-pandemic-controls-amid-threat-delta-variant
https://youtu.be/W0L-e3pciNI
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(Black swan photo by David Kotok - Japanese temple Oahu, Hawaii.) 

  

Many people in the financial markets and the economic community call COVID 

a black swan. Author and former options trader Nassim Taleb has, with 

mathematical precision, defined a black swan. What he really said was, "This is a 
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surprise. It's a rare, unpredictable event. There's no preparedness for it. There's not 

a lot of warning.” 

  

I would like to, in the next eight minutes or so, disabuse this audience of the notion 

that COVID is a black swan. Let’s look at the evidence.  

 

 

 

(Source: “Longer-Run Economic Consequences of Pandemics,” 

https://www.frbsf.org/economic-research/files/wp2020-09.pdf) 

 

The slide lists the 19 pandemics over the last 700 years that had an adjusted death 

estimate of over 100,000 people. It comes from a study put together at the Federal 

Reserve Bank of San Francisco. Notice, by the way, that Ebola is not on the list. It 

wasn't big enough. These are the 19 big ones. 

  

At the top of the list, you see the Black Death in Europe, which occurred about seven 

centuries ago — it killed a third of the world's population, roughly. How we estimate 

https://www.frbsf.org/economic-research/files/wp2020-09.pdf
https://www.cumber.com/sites/default/files/2021-07/Rocky%20Mountain%20Economic%20Summit%20-%20Longer-Run%20Economic%20Consequences%20of%20Pandemics%20Fig%2001.png
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these things from 700 years ago is a separate question, but anybody can check out 

the math if they want to. 

 

Notice that the Spanish flu is number two. That's the 1918 reference we all use and 

that has really dominated our thinking because of John Barry's famous book The 

Great Influenza and others. Barry’s book is worth reading — I've read it — but it's 

also worthwhile, if you have the time, to explore all the additional information that 

would complete the picture of what was really the 1917–1921 period, with mutations 

and repeated outbreaks of the 1918 Spanish flu. 

 

Today, I'm going to get to another pandemic as a useful historical analogy for 

COVID, and that's the 1957–58 Asian flu. If you'll notice, it also makes the list of the 

big 19, and there are additional lessons to learn from it. 

 

Niall Ferguson, in chapter 7 of his wonderful new book Doom: The Politics of 

Catastrophe, has done a deep study of 1957 and 1958. Niall is a scrupulous 

researcher and an incisive historian whose riveting work encompasses both 

economics and history. Having read several of his books, I cannot praise his work 

highly enough. But what did he discover? He mapped an instructive historical 

analogy for COVID, and it's not 1918. It's 1957–1958. By the way, I was a teenager. 

I'm not sure I remember the Asian flu, but I do remember kids getting sick, parents 

worrying about the flu, people doing things. Now what makes 1957–58 so important? 

Why does Niall choose it as the metaphor to examine and learn from? There is a 

reason. 

  

There was only one president of the United States who in his professional career 

faced two pandemics. His name was Dwight Eisenhower. Dwight Eisenhower, as a 

younger officer, had to deal with the 1918 Spanish flu. What did he do? He 

empowered medical professionals to handle treatment and the science. Remember, 

this is 1918 — a hundred years ago. 
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He listened to their advice regarding highly transmissible respiratory illness. He had 

10,000 men under his command at the time, at Fort Colt, and what did he do? He 

put them all in tents. He separated them. There were no more than three together at 

any given time. Dwight Eisenhower, as a military officer, adopted social distancing 

in 1918. His experience and his study of disease allowed him to think in terms —

military terms — that disease can decimate armies. 

 

Now, fast forward to the 1940s, when the United States, at war, realized that there 

was a risk of biological weapons. In 1950, we worried about that risk during the 

Korean War. Look where Eisenhower was during all this time. Think about him and 

his history and his experience. He became president of the United States after World 

War II. 

 

At Walter Reed Medical Center in those days, Maurice Hilleman headed the 

epidemiological activity of the United States Army. The Defense Department was 

concentrated at Walter Reed, where Hilleman was researching and developing 

vaccines. He had a full staff. He developed a number of vaccines we still use today. 

 

Vaccines and other mitigations have been in existence in the United States for over 

half a century. Don't listen to those who would tell you otherwise. Pandemics are not 

new. Vaccines are not new. Preparation and implementation are not new. What is 

new? Well, we're going to get to that in about three minutes. 

 

Dr. Hilleman followed outbreaks and symptoms and mutations all over the world, 

and when he noticed a report of glassy-eyed children in Hong Kong, he said, there's 

a mutation taking place in the flu virus. That's what would cause that. He had virus 

samples by May 13 of 1957. By May 22, his staff had taken apart the genetic 

composition of that virus. They launched vaccine preparation. Six companies in the 

United States jumped into the task. The leader was Merck. Vaccines were developed 
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within a matter of weeks. The military started inoculations just over three months 

later. 

  

In 1957–58, as president, Eisenhower inoculated the entire military of the United 

States. You didn't have a choice. You were a recruit; you got a shot in the arm. That 

shot kept you alive, by the way. What did Eisenhower do? In a matter of months, he 

accomplished the vaccination of 17% of the US population. 

 

Companies ramped up production. There was no lockdown. The total public health 

budget was, according to the research that Niall Ferguson did, $2.5 million. Million 

with an M, not B for billion. That was the Eisenhower method — protect the military 

in case there's a military event. Think of the late 1950s. We had the Cold War. We'd 

just finished the Korean War. We'd just ended World War II. 

 

So what happened in the general population? There was some vaccination. There 

was also resistance to vaccination. There has always been resistance to vaccination 

ever since Jonas Salk created the polio vaccine and since the first smallpox vaccine 

existed. And the result of resistance to vaccination has always been more death and 

more disease. Every single time. No exceptions.  

 

Now, what else happened? Back in 1918 we didn't have medical treatments; we 

didn't have ways to deal with the outcomes of getting sick, other than to try to keep 

people comfortable, hoping they would live. But by 1957–1958, we had medicines. 

We could deal with some side effects. And now we can do a lot more, although 

COVID still claims far too many lives. 

 

So you look at the lessons, and what do you see? You see that social distancing 

prevented disease, and vaccination prevented death. Nothing has changed. 
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You also see that a pandemic was, for Eisenhower, not technically a black swan. 

Pandemics are black swans only if you forget your history and the lessons you can 

apply. When you forget all that, you lose your way, and you intensify the shock that 

a pandemic delivers. 

 

Let’s look at the US today. We're in Wyoming. Here's a slide from July 7, published 

in the New York Times, that captures data for some key states — specifically, the 

rates of vaccination, and the rates of death per million people.  

 

 

(Source: “More Red-State Trouble,” 

https://www.nytimes.com/2021/07/07/briefing/delta-variant-spread-red-states-

us.html) 

 

Per capita numbers are very important here. Notice the position, in the upper left-

https://www.nytimes.com/2021/07/07/briefing/delta-variant-spread-red-states-us.html
https://www.nytimes.com/2021/07/07/briefing/delta-variant-spread-red-states-us.html
https://www.cumber.com/sites/default/files/2021-07/Rocky%20Mountain%20Economic%20Summit%20-%20More%20Red-State%20Trouble.png
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hand quadrant, of Wyoming. Many people in this room are from Wyoming. The state 

has the lowest vaccination rates, the highest per capita death rates as of July 7. The 

facts speak for themselves. I didn't make these numbers up; they are based on state, 

local, and CDC data. 

 

Let's move on to what the US and the world are facing. Our time is limited, but let 

me strongly recommend that you listen to Episode 60 of a podcast by Mike 

Osterholm, the director of the Center for Infectious Disease Research and Policy, or 

CIDRAP, at the University of Minnesota. Osterholm is one of the preeminent 

epidemiologists in the world, and the podcast is free.  

 

 

 

Osterholm Update: COVID-19 Episode 60: “A Formidable Foe” July 8, 2021 

https://www.cidrap.umn.edu/COVID-19/podcasts-webinars/episode-60 

  

This podcast brings you current about the Delta variant and the situation in the 

United States. Osterholm makes it a point to be nonpolitical. He's a public health 

servant above all. I invite you at your leisure to listen to the podcast. 

 

https://www.cidrap.umn.edu/covid-19/podcasts-webinars/episode-60
https://www.cidrap.umn.edu/covid-19/podcasts-webinars/episode-60
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(Source: “Trump Country Rejects Vaccines Despite Growing Delta Threat,”  

https://www.bloomberg.com/news/features/2021-07-07/where-is-delta-spreading-u-

s-midwest-rockies-as-trump-country-rejects-vaccine)  

  

Our next chart is from Bloomberg. It shows the distribution of the Delta variant in the 

United States; and, of course, if you look at the division of the politics of the United 

States, you see a lot of it, unfortunately, reflected in where fast-spreading COVID-

19 infections caused by the Delta variant are gaining momentum. You see that in 

the Midwest, in the Rockies, and in the South mostly. The chart speaks for itself, and 

it will evolve rapidly in weeks to come. The data sources are in the chart. 

https://www.bloomberg.com/news/features/2021-07-07/where-is-delta-spreading-u-s-midwest-rockies-as-trump-country-rejects-vaccine
https://www.bloomberg.com/news/features/2021-07-07/where-is-delta-spreading-u-s-midwest-rockies-as-trump-country-rejects-vaccine
https://www.cumber.com/sites/default/files/2021-07/Rocky%20Mountain%20Economic%20Summit%20-%20Trump%20Country%20Rejects%20Vaccines%20Despite%20Growing%20Delta%20Threat.png
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(“Deaths and Hospitalizations Averted by Rapid U.S. Vaccination 

Rollout,” https://www.commonwealthfund.org/publications/issue-

briefs/2021/jul/deaths-and-hospitalizations-averted-rapid-us-vaccination-rollout) 

 

The last vaccine/disease chart is this one. It's the construction of a counterfactual 

calculated by mathematicians and made available by Commonwealth Fund. 

https://www.commonwealthfund.org/publications/issue-briefs/2021/jul/deaths-and-hospitalizations-averted-rapid-us-vaccination-rollout
https://www.commonwealthfund.org/publications/issue-briefs/2021/jul/deaths-and-hospitalizations-averted-rapid-us-vaccination-rollout
https://www.cumber.com/sites/default/files/2021-07/Rocky%20Mountain%20Economic%20Summit%20-%20Deaths%20and%20Hospitalizations%20Averted%20by%20Rapid%20U.S.%20Vaccination%20Rollout.png
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Essentially what the authors said is that this is what the death rate would have been 

if we hadn't vaccinated as we have done to date. The data they used for this estimate 

is the kind of data that you are able to obtain from other large pandemics like '57–

'58 or the Spanish flu or others. Now, the model is a counterfactual. We did 

vaccinate. As a result, we’ve had many fewer deaths in the United States this year 

than we would have suffered otherwise; it's as simple as that. The mathematical 

comparison can give you guidance.  

 

Unfortunately, we are still under-vaccinated in the United States even though we 

have such marvelous resources. We have a thousand counties where vaccination 

rates are under half — 25%, 30%, 35% — and those rates aren’t moving much. 

Meanwhile, we have the Delta variant exploding. We know Delta poses a risk to 

somebody like me, even with two shots of Moderna and all the other defense that I 

do. 

 

If you had COVID and you had Alpha, you can get Delta, and it can make you sick. 

That's Delta. And we don't know enough yet about Gamma, and we certainly don't 

know enough about Lambda, which is decimating Peru as we speak. We do have 

early evidence that Lambda is both highly contagious and more capable of immune 

escape than other key variants of concern are. 

 

But now let’s get to the other side of this conference, the economic and financial 

implications and the outlook. You saw the list of the nineteen pandemics. What do 

we know in economic terms? Every single one of those events coincided with or was 

followed by a recession. When you have a natural disaster — a hurricane, a fire, an 

earthquake, a tornado — it destroys capital stock — the buildings, the levee. You 

set about to rebuild the buildings. You don't want the damage. Nobody wants a 

hurricane. Nobody wants to lose capital stock investments, but that’s the kind of 

damage most natural disasters do. The earthquake shakes the buildings, they fall 

down, and then we go about the next few years rebuilding and fixing them. 
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When you have a pandemic, you lose people, not buildings. If you count the official 

statistics in the United States, somewhere over 600,000 people are dead because 

of COVID. If you go to the University of Washington’s site for the Institute for Health 

Metrics and Evaluation (IHME), they have the best estimates, I believe, of excess 

deaths; and excess deaths is the key number. 

 

What they have done is add back positives, for example, lower flu deaths because 

we had people wearing masks. So they've netted out the numbers to obtain a COVID 

shock number. As of early May, the United States was approaching one million 

excess deaths attributable to the COVID shock. The number is still getting larger. 

Average life expectancy in the United States has declined by two years, for the first 

time in modern American history. 

 

Think about the impact of the decline in life expectancy, and, lastly, think about the 

fact that in the United States the population growth rate actually shrank during the 

pandemic. There are fewer of us here than we thought there would be today. Well, 

you might say that part of that decrease in population growth was driven by 

immigration policy, and part of it by the Trump administration's making it more 

difficult for people to get into the country. And you know what, some of that is true. 

But part of it was also COVID. The combination means this: In the United States 

today, life expectancy is down two years, and the population growth rate is almost 

flat. 

 

Imagine the economic shock if you're in the insurance business. If you were planning 

any business model, any entrepreneurial model, up through 2019, you based your 

calculations on the demographics of the United States: You knew there were almost 

330 million of us; you knew how old we were, our gender; you knew our composition; 

you knew it racially; you knew it ethnically; you knew language. 
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But now, all of a sudden, you’ve had a shock. And all the estimates you did for long-

term economics are now shattered. Ask any actuary you know, for any insurance 

company, if you don't want to take my word for it.  

 

Let's move on to the next issue. What we now know, from all the information 

available, is that somewhere between 10% and 30% of people who have survived 

COVID have developed a range of lingering symptoms we call long haul COVID, or 

post-COVID syndrome. Those symptoms may be neurological, and they may be 

cardiac, and they may be respiratory, but long haul COVID is a brand-new thing. It 

didn't exist a year ago. There are 33 clinics now in the United States devoted to 

learning about and treating long haul COVID. There wasn't one a year ago. The 

estimates are that there will be hundreds of long haul COVID clinics by the time this 

pandemic runs its course. 

 

The number of people contending with long haul COVID symptoms is in the millions 

and growing all the time. You can get COVID today, and it's mild. You say, “Ah well, 

it wasn't so bad, you know. It was like a bad cold; it was like a big flu.” 

 

And guess what? In the weeks and months that follow, you develop new symptoms; 

a year from now, you get a scan, and you find scarring that happened in your brain 

or in your lungs. Or you have a circulatory issue, and you go to your cardiologist, 

and your cardiologist asks, “Gee, did you have COVID? When did you have it? What 

was it like?” How do we get from the COVID you had last year to the cardiology 

problem this year? We're all learning about what COVID does as we go. This is new. 

 

There are now millions of long-haul-COVID victims in the United States, and the 

number is growing every day. A Long COVID Alliance has formed. I'm involved with 

it. There are professionals in various disciplines of medical science and biology 

focused on it, and the number of COVID long haulers of all ages is growing every 
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day. The Global Interdependence Center hopes to sponsor in New York in 

December a worldwide meeting on this subject. 

 

Now, why am I banging the table up here in Teton Springs about long haul COVID? 

Here's why. Here's the economic issue. Long haul COVID victims are disabled. They 

are either partially disabled or fully disabled. We don't know for how long. But we 

now see in some cases a year of disability and counting. We haven't had COVID 

around long enough to know what happens 5 or 10 years down the road. We’re only 

just starting down a track that will involve millions and millions of people in the United 

States. 

 

Now think about what I just said. If you have a shock, and the shock impacts people, 

not buildings, what happens economically? You don't need to rebuild the buildings. 

You don't need to borrow all the money. You don't need to have all the financial 

leverage to construct. Your shock is people-oriented instead.  

 

The economic trajectory charted early last year was supposed to take us to 155 

million American jobs right now, from the 153 million counted by the Bureau of Labor 

Statistics in February of 2020, the last pre-COVID month. We had 153 million then, 

155 million projected to be the case now, and where are we? We're 10 million jobs 

short. 

 

And we can watch wages rise — wages rose after every pandemic. The histories of 

those 19 pandemics can back me up. The price of labor went up. The number of 

people to fill positions went down. Something else happened in the financial world: 

Real interest rates went down, because the demand for capital was not to rebuild 

the buildings. 

 

This latest estimate from the OECD shows how big the COVID global shock may 

become. Folks, pandemic means worldwide. This one is huge. And nearly 7 billion 
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people on this planet do not yet have the benefit of a single shot of any vaccine. 

  

 

 

“Source: OECD" 

 

Think about it. The entire thought process that you've been talking about all day 

here, concerning the Federal Reserve, and debt, and interest rates, and markets 

and financial markets, is upside down. COVID is a profound shock. We don't know 

precisely how big it will be. We don't know how long it will go on. It is not business 

as usual, and it's not over — not even close. 

 

In every pandemic and in every major shock there are financial winners and losers. 

Those who see it for a shock and those who, as George Santayana said, remember 

their history can apply the metrics of their trade. They will benefit. Sadly, they will 

benefit because of the disease and death of others. That's a tragic tug-of-war. For 

me, as a money manager, as a financial market agent, I struggle. And with the Global 

Interdependence Center, I put on a hat that says, "Worry about the policy issues." 
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But as an old money manager with 50 years in business, I say we have to react to 

what we have and apply the tools. There are pandemic strategies, tools you use to 

deal with shocks. For example, in our history at Cumberland, on a second cluster of 

cases, we change market positions. On the first trigger, we go to warning status — 

anywhere in the world, any disease, any time. Sometimes you do it, and nothing 

happens, and then you change.  

 

I want to add a personal note, and then I'm going to stop. By luck of the draw, I have 

followed infectious disease since 1966. There was no plan, no grand design, to do 

this. But in 1966 I was a second lieutenant in the United States Army. My family has 

a history of being involved in serving the country. My father was in the Navy in World 

War II. I had a great uncle who rode cavalry under General Pershing. I had a cousin 

who spent the Korean War in the Air Force in Korea. Military service is a tradition in 

my family. 

 

My first assignment was the 486th Preventive Medicine Unit, which was the unit 

attached to the 7th Army Europe, and its purpose was to prevent soldiers from 

getting sick from disease and infections. And it was the craziest military unit you ever 

saw. I was the detachment commander, and our job was to keep the epidemiologists 

and entomologists and all the other –ologists safe while they went in jeeps with 

specialists to do all kinds of things with bugs of all types. 

 

My boss was a major, and he remembered World War II; and his boss, a two-star 

general, a wonderful man, knew Eisenhower. This was 1966. The 1950s and World 

War II weren’t very far back for these folks. They were for me, but they weren't for 

them. And I remember the lesson they taught me. If you're going know something 

military, learn about disease. Disease kills more people in military conflicts than guns 

and tanks do. So I started in 1966, and I've been actively chasing bugs of all types 

ever since. 
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I'm going to end with this note. We are a challenged population in 2021. We are not 

behaving well. Niall Ferguson will tell you. Michael Lewis, in his wonderful 

book Premonition: A Pandemic Story, will tell you, as would Dr. Charity Dean. Dr. 

Dean was featured in Lewis’s book, and she was invited to be on this panel, but she 

emailed back a message saying that she was overloaded with work and couldn't 

make it. If you read Michael Lewis's book, you will see a failure in public health, 

documented. And if you read Niall Ferguson's book, you will see the meat of history 

and lessons we can learn from it. 

 

Here we are, confronting history today. It's up to us, and we're not doing well. The 

challenge is global. Long haul symptoms are global. Deaths are global. So we need 

to be very careful, because there's a lot at risk at hand. I'll close with a slide from 

Colorado Springs. It speaks for itself. Thank you very much. 
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Longer-run economic consequences of pandemics? 
Published February 2021 

Source: The Review of Economics and Statistics, direct.mit.edu/rest 

1. Introduction 

How should we think about the medium- to long-term macroeconomic effects of 

pandemics? The first instinct is to draw from the experience of previous natural disasters 

and armed conflicts, for which the twentieth century provides ample evidence. That 

instinct turns out to be wrong. In this paper we use the history of major pandemics, major 

wars, and the rates of return since the 14th century to shed light on this problem. 

In many studies of pandemics, analysis has understandably focused on short-term 

impacts. Even then, direct measures based on data from past episodes are not generally 

available (e.g., in the U.S., Meltzer, Cox, and Fukuda, 1999). An alternative would be to 

look at microeconomic outcomes of a given population in episodes for which high-quality 

administrative data are available (e.g., in Sweden, Karlsson, Nilsson, and Pichler, 2014). 

Absent such data, economic historians have to use more aggregated data at the regional 

or national level to study the relationship between pandemic incidence and economic 

outcomes (e.g., the 1918 flu epidemic across U.S. states Brainerd and Siegler, 2003; 

Barro, Ursua, and Weng , 2020). But again, most historical studies have typically focused 

on one event in one country or region and have traced local outcomes for up to a decade 

at most. 

Of course, the most devastating pandemic of the last millennium, the Black Death, has 

attracted a great deal of scholarly attention. Economists and historians debate its pivotal 

role in economic, social, and political change, particularly in Europe. Events such as the 

Peasants’ Rebellion in England feature centrally in a narrative of rising worker power, and 

the data speak to an emergence of labor scarcity seen in a positive deviation in the path 

of real wages all across Europe. For example, this shock left England with a 25% to 40% 

drop in labor supply, a roughly 100% increase in real wages, and a decline in rates of 

return on land from about 8% to 5% (Clark, 2007, 2010). In the very long run, this wage 

shock may have been a turning point in the trajectory of European growth, potentially 
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triggering a switch to urbanization and growth on the road to the Industrial Revolution, as 

argued by Voigtlander and Voth ̈  (2012). But our focus is on a shorter timescale–decades 

not centuries—where it is an open question how representative the macroeconomic 

responses in the case of the Black Death are of large pandemics in general. 

Evidence from past pandemics  

Here we take a macroeconomic view of the consequences of pandemics, and study the 

average effect of pandemics across a set of major events in Figure 1 dating back to the 

Black Death, looking at outcomes up to 40 years out. In large scale pandemics, effects 

will be felt across whole economies, or across wider regions, for two reasons: either 

because the infection itself is widespread, or because trade and market integration—in 

capital and/or labor markets—eventually propagates the economic shock across borders. 

As we explain later, there was a significant amount of regional and even global economic 

integration in earlier epochs. 

To that end, our focus is on European pandemics since macroeconomic data are only 

broadly available in this region before modern times. We study rates of return on assets 

using a dataset stretching back to the 14th century, and we focus on 19 major pandemic 

events where more than 100,000 people died. We also look at more limited evidence on 

real wages. The events are listed in Figure 1 and, as is clear, the inability of researchers 

to precisely estimate death tolls in past pandemics hinders our ability to consider event 

scaling in what follows. 
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Figure 1: Nineteen major pandemic events from the past with at least 100,000 

estimated deaths 
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Exploring the Gap Between Excess Mortality and COVID-19 

Deaths in 67 Countries 
Published July 16th, 2021 

Source: JAMA Network Open, jamanetwork.com 

Introduction 

During the SARS-CoV-2 pandemic, a surge in overall deaths has been recorded in many 

countries, most of them likely attributable to COVID-19. However, COVID-19 confirmed 

mortality (CCM) is considered an unreliable indicator of COVID-19 deaths because of 

national health care systems’ different capacities to correctly identify people who actually 

died of the disease. Excess mortality (EM) is a more comprehensive and robust indicator 

because it relies on all-cause mortality instead of specific causes of death. We analyzed 

the gap between the EM and CCM in 67 countries to determine the extent to which official 

data on COVID-19 deaths might be considered reliable. 

Methods 

In this cross-sectional study, we retrieved aggregated country-level data on population 

and COVID-19 overall confirmed cases, deaths, and testing as of December 31, 2020, 

from Our World in Data. Data on countries’ overall deaths from 2015 to 2020 were 

obtained from the World Mortality Data set (eAppendix in the Supplement). This research 

was based on public use datasets that do not include identifiable personal information 

and, per the Common Rule, was exempt from Institutional Review Board review and 

approval. For the same reason, no informed consent was required. This study follows the 

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

reporting guideline. 

Negative binomial regression models were used to estimate projected deaths in 2020 

using mortality data from 2015 to 2019. Two-sided 95% CIs for country-specific projected 

deaths were calculated applying the normal approximation to the Poisson distribution. EM 

in the pandemic period (ie, February 26 to December 31, 2020) was estimated as the 

difference between cumulative observed deaths and projected deaths. Countries’ testing 

capacity was assessed with their cumulative test-to-case ratio (eAppendix in the 
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Supplement). The association between country-specific cumulative CCM and EM per 

100 000 population of 2020 was displayed using a scatterplot, in which the identity line 

discriminates countries with EM exceeding CCM from those with EM lower than CCM. A 

color was assigned to countries based on their decile of testing capacity. All analyses 

were performed using R version 4.0.4 (R Project for Statistical Computing). Details on the 

analytic approach are available in the eAppendix in the Supplement. 

Results 

Most of the 67 countries experienced an increase in mortality during 2020 (Table).  
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Among countries with increased mortality (ie, those located above 0 on the y-axis in the 

Figure), a small number appeared under the identity line, showing lower-than-expected 

mortality after subtracting COVID-19 deaths. Countries located above the identity line can 

be visually classified into 2 groups: 1 with several Latin American and East European 

countries, which exhibit a large gap between EM and CCM (eg, Mexico, 212 excess 

deaths vs 96 COVID-19 deaths per 100 000 population); the other, more heterogeneous 

group showed a moderate EM beyond CCM (eg, Greece, 57 excess deaths vs 45 COVID-

19 deaths per 100 000 population). Countries with negative EM also had very low CCM 

and were mainly located in East Asia. The lowest figures of EM and CCM generally 



42 
 

belonged to countries with higher testing capacity (in green) and the largest differences 

between EM and CCM to countries with poorer testing capacity (in red). 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

This comparison of CCM and EM revealed the different national health systems’ capacity 

to test and diagnose COVID-19 and their responsiveness to the health crisis. 

Underreporting of COVID-19 deaths because of strained health care systems’ capacity 

might explain our findings for countries where EM exceeded CCM. In contrast, the effects 

of nonpharmaceutical interventions on populations’ main causes of deaths, such as the 

decrease in work and road accidents, could be responsible for the reduction in overall 

mortality in countries where CCM exceeded EM. Notably, most of the countries that 

presented reduced overall mortality during 2020 had extremely high testing capacity and 

were praised for their effective response measures against the pandemic. 

Limitations of our analysis include the lack of stratification by age and sex, the 

underrepresentation of some areas of the world, and not considering nonpharmaceutical 

interventions. Despite these drawbacks, our findings corroborate the evidence that in 
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many countries the accuracy in quantifying the death toll of COVID-19 is still a missed 

target. The global action against the pandemic is being conditioned by diverse responses 

to the crisis, but reliable evidence should be the pillar on which effective prevention 

measures are built. 

eAppendix. Supplemental Methods 

Data on overall deaths for each country from 2015 to 2020 were downloaded on April 6, 

2021 from multiple official sources collected in the World Mortality Dataset1 (Eurostat, 

Human Mortality Database, and National Statistics Offices). We included all countries that 

had at least 4 years of data released at weekly or monthly intervals, or at least 3 years at 

weekly intervals, in order to obtain our estimates of expected deaths using at least 48 

time points (n=75 countries). 

We decided to analyze data starting from 26 February 2020, given that deaths with 

COVID19 up to that date were extremely rare (  25 deaths) in the countries included in 

our analysis. Had we started our analysis before, the excess mortality estimates would 

have included an interval in which the COVID-19 pandemic had substantially no effect on 

overall mortality. 

We retrieved data on COVID-19 deaths, overall confirmed cases, testing and population 

from Our World in Data (link: https://ourworldindata.org/coronavirus) accessed on April 2, 

2021. We excluded four countries that had no reported COVID-19-related deaths in 2020 

(n = 71). We also excluded Armenia and Azerbaijan due to their involvement in the 2020 

Nagorno Karabakh conflict, because quantifying war casualties in order to adjust their 

excess mortality (EM) estimates proved to be difficult (n = 69). We also decided to exclude 

two microstates (San Marino and Liechtenstein) due to their small population sizes. As a 

result, the analysis was conducted on 67 countries, among which 42 had weekly overall 

mortality data and 23 had monthly overall mortality data. 

Expected overall mortality of 2020 was estimated using a generalized negative binomial 

regression model. This model is a version of the negative binomial model in which the 

overdispersion parameter is modelled as a function of other variables, thus improving the 

fit to the data. The count of deaths was the outcome variable; the week (month) initial 
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date and the week (month) number were included as explanatory variables in order to 

account for seasonality. EM was computed by subtracting the cumulative expected 

deaths from the cumulative observed deaths for each country. COVID-19 confirmed 

mortality (CCM) was determined as the weekly or monthly cumulative COVID-19 mortality 

for the 67 countries, according to the reported frequency of overall COVID-19 deaths. 

Test-to-case ratio for each country was computed using COVID-19 cumulative confirmed 

cases and tests performed up to December 31, 2020 and used to define countries’ testing 

capacity. We categorized each country based on its decile of test-to-case ratio 

distribution. Country-specific CCM and EM were divided by the resident population in 

2020 (per 100 000) and illustrated using a scatter plot, in which countries are colored 

according to the deciles of their test-to-case ratio as of December 31, 2020 (available for 

56 out of 67 countries). All analyses were conducted using R version 4.0.4. 
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Studies elucidate poorly understood long COVID 
Published July 16th, 2021 

Source: Center for Infectious Disease Research and Policy, cidrap.umn.edu 

Three new studies detail "long-haul" COVID-19, one finding 203 symptoms involving 10 

organ systems, another showing that more than five coronavirus symptoms in the first 

week of infection portends a long disease course, and one finding few long-haul–like 

symptoms in children. 

Average of 55.9 lingering symptoms 

In the first study, published yesterday in the Lancet's EClinicalMedicine, a team led by 

University College London scientists analyzed survey responses from 3,762 COVID-19 

survivors from 56 countries who still had symptoms 28 days after becoming ill. 

Respondents had begun experiencing symptoms before June 2020 and were surveyed 

from Sep 6 to Nov 25, 2020. It is the largest international study of COVID-19 long-haulers 

to date, according to the authors, who tracked 66 symptoms for 7 months. 

More than 91% of participants reported having, on average, 55.9 COVID-19 symptoms 

involving a mean of 9.1 organ systems for more than 35 weeks. Affected organ systems 

included systemic; neuropsychiatric; cardiovascular; dermatologic; gastrointestinal; 

pulmonary and respiratory; immunologic and autoimmune; musculoskeletal; 

reproductive, genitourinary, and endocrine; and head, ear, eye, nose, and throat. 

After 6 months, the most common symptoms included fatigue, malaise after exertion, and 

cognitive problems, or "brain fog." A third to a half of respondents reported insomnia and 

other sleep problems, heart palpitations and rapid heartbeat, muscle aches and joint pain, 

shortness of breath, and dizziness and vertigo. The most debilitating symptoms were 

fatigue, breathing problems, and cognitive issues. 

While symptoms varied in prevalence over time, three symptom combinations (or 

clusters) surfaced, each of them with its own unique temporal profile. Overall, 85.9% of 

participants had relapses, mainly triggered by exercise, physical or mental activity, and 
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stress, and 86.7% reported fatigue, compared with 44.7% of recovered respondents. 

Cognitive or memory problems affected about 88% of participants. 

With the exception of the loss of taste and smell, the prevalence and trajectory of all 

symptoms were comparable between participants with confirmed COVID-19 and those 

suspected of having it. The probability of severe and very severe symptoms was highest 

during the first 28 days of infection, while the likelihood of mild and moderate symptoms 

rose gradually after that, the researchers wrote. 

In total, 1,700 participants (45.2%) had to reduce their work hours as a result of their 

illness, and another 839 (22.3%) were unable to work at all. 

National screening program urged 

The researchers, who have all had or still have long COVID-19, are recommending the 

broadening of clinical guidelines for evaluating lingering symptoms beyond 

cardiovascular and respiratory function tests. Specifically, they are calling for inclusion of 

neuropsychiatric, neurological, and activity intolerance as symptoms. 

They also advise the creation of a national screening program in the United Kingdom for 

anyone who suspects that they have long COVID-19 to ensure that patients get 

appropriate treatment. 

Senior author Athena Akrami, PhD, said in a University College London news release 

that clinicians need to evaluate a far wider range of symptoms when diagnosing long 

COVID-19. 

"There are likely to be tens of thousands of long COVID patients suffering in silence, 

unsure that their symptoms are connected to COVID-19," she said. "Building on the 

network of long COVID clinics, which take [general practice] referrals, we now believe a 

national programme could be rolled out into communities able to screen, diagnose and 

treat all those suspected of [having] long COVID symptoms." 

More initial symptoms, longer illness 

The second study, a review led by University of Birmingham researchers in the United 

Kingdom, was published yesterday in the Journal of the Royal Society of Medicine. The 
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team analyzed pooled prevalence data from the Living Systematic Review database, 

which suggested patients with five or more coronavirus symptoms in the first week of 

infection are significantly more likely than others to develop long COVID-19. 

The most common symptoms were fatigue, shortness of breath, muscle and joint pain, 

headache, altered smell and taste, chest pain, cough, and diarrhea. Other symptoms 

included cognitive dysfunction, memory loss, sleep disorders, and anxiety. 

One of two symptom clusters consisted of fatigue, headache, and upper respiratory 

issues, and the other was made up of multisystem symptoms of fever and 

gastroenterologic problems. 

People with long COVID-19 reported lower quality of life, mental illness, and employment 

problems. "These individuals may require multidisciplinary care involving the long-term 

monitoring of symptoms, to identify potential complications, physical rehabilitation, mental 

health and social services support," the authors wrote. "Resilient healthcare systems are 

needed to ensure efficient and effective responses to future health challenges." 

Condition needs more attention, study 

In a Sage press release, lead author Olalekan Lee Aiyegbusi, MBChB, PhD, said that 

long-haulers often suffer in silence. "People living with long COVID generally feel 

abandoned and dismissed by healthcare providers and receive limited or conflicting 

advice," he said. "More than one-third of the patients in one of the studies included in the 

review reported they still felt ill or in a worse clinical condition at eight weeks than at the 

onset of COVID-19." 

Coauthor Shamil Haroon called for future research into the long-haul phenomenon. 

"Neither the biological or immunological mechanisms of long COVID, nor the rationale for 

why certain people are more susceptible to these effects, are yet clear, limiting 

development of therapies," he said in the release. "It is essential we act quickly to address 

these issues." 

The authors suggested that long COVID-19 may follow a disease course similar to that 

of severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome 
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(MERS), because previous research showed that about 25% of patients with those 

syndromes still had reduced lung function and exercise capacity 6 months after they were 

released from the hospital. 

"The wide range of potential symptoms and complications patients with long COVID may 

experience highlights the need for a deeper understanding of the clinical course of the 

condition," study co-principal investigator Melanie Calvert, PhD, said in the release. 

"There is an urgent need for better, more integrated care models to support and manage 

patients with long COVID to improve clinical outcomes." 

Uncommon in kids and teens 

In the third study, published yesterday in JAMA, University of Zurich researchers 

compared symptoms compatible with long COVID-19 in 1,355 children and teens 

attending one of 55 randomly selected Swiss schools who had undergone serologic 

COVID-19 testing no more than 6 months before. 

The researchers conducted serologic testing and analyzed online questionnaire 

responses from the children from June 2020 to April 2021. Median participant age was 

11 years, and 54% were girls. Parents reported their children's symptoms since October 

2020 that lasted for at least 4 weeks and whether the symptoms lingered longer than 12 

weeks. 

Of the 109 children who had coronavirus antibodies but were never hospitalized, 4% 

experienced one or more symptoms lasting more than 12 weeks, as did 2% of children 

without antibodies. The most common symptoms lasting beyond 12 weeks in seropositive 

children were tiredness (3%), concentration problems (2%), and need for more sleep 

(2%). Comparable proportions of seropositive and seronegative participants said they 

were in excellent or good health. 

"This study found a low prevalence of symptoms compatible with long COVID in a 

randomly selected cohort of children assessed 6 months after serologic testing," the 

researchers wrote. 
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They added that although some children develop long COVID-19, the few prevalence 

estimates in the scientific literature range from 0% to 27%. "Initial SARS-CoV-2 infection 

severity, different methodological approaches (clinical assessment vs self-report), 

definition of cases (diagnosed vs suspected), variable follow-up times, and prevalence of 

preexisting clinical conditions likely contribute to the variability in prevalence estimates," 

they concluded. 
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41 hospitals, health systems that have launched post-COVID-19 

clinics 
Published July 8th, 2021 

Source: Becker’s Hospital Review, beckershospitalreview.com 

Many hospitals and health systems have created COVID-19 recovery programs, or post-

COVID clinics, to support patients who experience lingering symptoms weeks or months 

after being cleared of the illness — a population now widely known as COVID-19 long-

haulers.  

Most COVID-19 recovery programs currently involve an initial evaluation and, as needed, 

referrals to a network of specialists such as pulmonologists, cardiologists and 

neurologists, among others.  

Forty-one hospitals and health systems that have launched COVID-19 recovery 

programs:  

Note: This is not an exhaustive list. If you would like to add a program to this list, please 

email ecarbajal@beckershealthcare.com. 

1. Cleveland-based MetroHealth 

2. Los Angeles-based Cedars-Sinai 

3. Browns Mills, N.J.-based Deborah 

Heart and Lung Center 

4. Edison, N.J.-based Hackensack 

Meridian Health 

5. Westchester (N.Y.) Medical Center 

6. Fullerton, Calif.-based St. Jude 

Medical Center 

7. UAB Medicine in Birmingham 

8. Concord, Mass.-based Emerson 

Hospital 

9. New York City-based Mount Sinai 

Health System 

10. UChicago Medicine 

11. Aurora, Colo.-based UCHealth 

12. San Francisco-based UCSF Health 

13. Philadelphia-based Penn Medicine 

14. Morristown, N.J.-based Atlantic 

Health System 

15. Boston-based Spaulding 

Rehabilitation Hospital.  

16. New York City-based Montefiore 

Medical Center. 
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17. Louisville, Ky.-based Norton 

Children's Hospital  

18. Yale New Haven (Conn.) Hospital 

19. University of Maryland Baltimore 

Washington Medical Center 

20. Chicago-based Rush University 

Medical Center 

21. Cedar Rapids, Iowa-based Mercy 

Medical Center 

22. Cleveland Clinic 

23. Oregon Health & Science University 

in Portland 

24. Houston-based Baylor College of 

Medicine 

25. Hartford (Conn.) HealthCare 

26. Galveston, Texas-based UTMB 

Health 

27. Fort Wayne, Ind.-based Parkview 

Health 

28. St. Louis-based Washington 

University School of Medicine 

29. Washington, D.C.-based George 

Washington University  

30. Bethlehem, Pa.-based St. Luke's 

University Health Network 

31. Philadelphia-based Temple Health 

32. New Brunswick, N.J.-based Saint 

Peter's Healthcare System 

33. Danbury, Conn.-based Nuvance 

Health 

34. Atlanta-based Piedmont Healthcare 

35. Houston Methodist 

36. University of Kansas Medical Center 

in Kansas City 

37. Chicago-based Loyola Medicine 

38. Ellenville (N.Y.) Regional Hospital 

39. University of Miami Health System 

40. University of Iowa Hospitals & 

Clinics in Iowa City 

41. Reno, Nev.-based Renown Health 
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Three New Estimates of India’s All-Cause Excess Mortality during 

the COVID-19 Pandemic 
Published July 2021 

Source: Center for Global Development, www.cgdev.org 

1. Introduction and summary of excess death estimates 

India’s official Covid death count as of end-June 2021 is 400,000. The reality is, of course, 

catastrophically worse. A sense that the official estimates are under-counting deaths is 

suggested by simple cross-country comparisons. The end-June official death count 

implies deaths per capita of 0.3 for India, whereas the comparable numbers for large 

countries in Europe and the Americas are substantially greater (well in excess of 3 for 

Mexico and Peru and around 2 in Brazil, Italy, US, and UK) even though infection rates 

are lower. 

India is one of the few major economies that does not have estimates of excess deaths 

during the Covid pandemic, reflected for example, in its absence from global databases 

such as the Human Mortality Database or the World Mortality Database (Karlinsky and 

Kobak 2021) which underlie reporting by OurWorldinData.org and the Financial Times. 

The only all-India numbers we have are model-based estimates of all-cause excess 

mortality (for example, the Institute for Health Metrics and Evaluation (IHME) and The 

Economist) and some data-based estimates for the first wave (Banaji, 2021a). A 

prominent set of estimates were published by the New York Times but they were based 

on hypothetical infection andinfection fatality rates that were not linked to India data per 

se. 

But this picture is fast changing. And we are now, for the first time, getting data-based 

estimates of excess deaths at an all-India level. This owes, in part, to the heroic efforts of 

a number of journalists, newspapers, and researchers who have used domestic laws and 

unrelenting investigative sleuthing to obtain accurate and timely official data during the 

apocalyptic second wave. These data are compiled by the Indian states as part of the 

civil registration of deaths (CRS). 
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In part, new estimates are possible because of a number of sero-prevalence studies in 

India which, in conjunction with data from around the world on infection fatality rates 

(IFRs), allow estimation of excess deaths during Covid.  

And finally, it owes to a new data source, the consumer pyramid household survey 

(CPHS) produced by the Center for the Monitoring of the Indian Economy (CMIE) which 

has been interviewing households all over India on a timely basis. Although the focus of 

the CPHS has been employment, income and consumption, a collateral benefit has been 

its data on mortality. 

This paper has two objectives. First, to use these three sources to provide three new 

estimates of all-cause excess mortality for India, during the Covid pandemic for both the 

first and second waves. The second, which constitutes the bulk of this paper, is to 

elaborate on one of these estimates, namely those based on the CPHS.9 We want to 

emphasize that we are not estimating Covid-caused deaths as CPHS has no information 

on cause of death. Rather, we focus on all-cause mortality, and estimate excess mortality 

from the onset of the pandemic relative to a pre-pandemic baseline, adjusting for 

seasonality.  

The spirit of this paper is not to privilege any one estimate but simply to lay them out with 

transparency about data sources, assumptions, methodologies, and limitations. Given all 

the difficulties, getting at the true estimate will be difficult and only by piecing together 

data from different sources will we improve our understanding of the reality of the 

pandemic. 

Table 1 summarizes the three data-based estimates of excess deaths. 
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We explain each of these three estimates below, including their shortcomings, with 

particular focus on the CPHS estimate. But three conclusions are evident. First, 

uncertainty afflicts all estimates, reflected in the wide range of each of them. Second, the 

three estimates are quite divergent in their assessment of the timing of Covid-related 

mortality (keeping in mind that the duration of the two waves is very different, 11 and 3 

and a half months, respectively): the CRS-data suggest a roughly equal number of deaths 

in the two waves, the CPHS data implies that there were many more deaths in the first 

wave, while the sero-prevalence-cum-IFR procedure yields far greater deaths in the 

second wave. Independently of us, Malani and Ramachandran (2021) have also 

produced estimates based on the CPHS. As of writing, the paper is not available for 

circulation.  

Third, and perhaps most important is that they all point to significantly greater deaths than 

the official estimates. Relatedly, it seems that the first wave was also more lethal than is 

widely believed. Estimating with confidence how many people died in Covid may prove 

elusive but at least now we have some data that will allow us to take a stab at that 

important question. What is tragically clear is that too many people, in the millions rather 

than hundreds of thousands, may have died. 

2. Estimates based on civil registration of deaths data 
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Official data on mortality are not collected and reported in a timely manner that would 

allow excess mortality to be estimated. India’s Sample Registration System (SRS), 

managed by the central government, conducts annual mortality surveys but has only 

published numbers through 2019. 

In the second wave, as the death toll rose, investigators forced state governments to 

release data on civil registration of deaths (CRS). As of June 29, 2021, excess deaths in 

2020 and 2021 based on death registrations are shown in Table 2 for seven states. 

The disaggregated data for the seven states (Andhra Pradesh, Bihar, Chhattisgar, 

Karnataka, Kerala, Madhya Pradesh, Tamil Nadu and Uttar Pradesh) underlying this 

table, which account for about half of India’s total population, is presented in Appendix 

Table 1. There are a number of issues in going from the available data to an all-India 

estimate. 

First, even for these seven states excess mortality may be mismeasured because CRS 

typically under-counts final estimated deaths in the SRS. Based on 2019 data, under-

counting relative to SRS varies from zero for the Southern states to 37 percent for Uttar 

Pradesh and 48 percent for Bihar. NFHS-5 data for 2019-20 (but available for only 4 of 

the seven states) suggests that even the CRS is under-stating the magnitude of the 

problem: for example, NFHS indicates that the under-counting of deaths in Bihar is 67 not 

48 percent and for Andhra Pradesh is 20 percent not zero. 

Second, in terms of Covid mortality, it is possible that the rest of India is different from the 

seven states. Sero-prevalence could be different between more rural Bihar and dense, 

urban Maharashtra. Fatality rates could similarly be different between Kerala’s well-run 

health system and Rajasthan’s which is more challenged. 

Third, the number for Uttar Pradesh in the second wave does not appear to pass the 

smell test. And finally, it must be emphasized that the CRS data for most states stops in 

May, so that they almost certainly fail to capture all of the second wave. 

To cater to all these uncertainties, we present not one estimate but a range of estimates 

in which we make different assumptions about various parameters, always trying to err 

on the side of being conservative. In the baseline, we present numbers for all states, 
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including UP, and we assume that the data for seven states, which account for half of 

India’s population, are representative for the country. We also assume that the under-

counting does not increase because of Covid and the difficulty of recording deaths. In 

other scenarios we exclude UP (Scenario 1), we assume heroically that under-counting 

magically disappears during the pandemic (Scenario 2), and we assume that NFHS-5 

better measures under-counting than the CRS (Scenario 3). 

In the baseline, we estimate excess deaths to be 2 million in the first wave and about 1.4 

million in the part of the second wave that has been reflected in the data, yielding a total 

of about 3.5 million. Without UP, the total increases to about 4 million, mostly because 

UP’s second wave appears implausibly low. And if NFHS-5 rather than CRS better 

captures under-counting excess deaths could be higher still than in the baseline. If we 

assume the CRS has suffered no undercounting during the pandemic, however unlikely 

that may be, our estimate would fall as low as 1 million total excess deaths across both 

waves. 
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Effect of the covid-19 pandemic in 2020 on life expectancy across 

populations in the USA and other high income countries: 

simulations of provisional mortality data 
Published May 24th, 2021 

Source: The BMJ, bmj.com 

Introduction 

In 2020, covid-19 became the third leading cause of death in the United States and was 

thus expected to substantially lower life expectancy for that year. The US had more 

deaths from covid-19 than any other country in the world and among the highest per 

capita mortality rates. This surge in deaths prompted speculation that the US would have 

a larger decrease in life expectancy in 2020 than peer nations, but empirical evidence 

has not been published. Americans entered the pandemic at a distinct disadvantage 

relative to other high income peer nations: improvements in overall life expectancy have 

not kept pace with those in peer countries since the 1980s, and in 2011, life expectancy 

in the US plateaued and then decreased for three consecutive years, further widening the 

gap in mortality with peer nations. 

The effect of the pandemic on life expectancy extends beyond deaths attributed to covid-

19. Studies have found an even larger number of excess deaths during the pandemic, 

inflated by undocumented deaths from covid-19 and by deaths from non-covid-19 causes 

resulting from disruptions by the pandemic (eg, reduced access to healthcare, economic 

pressures, and mental health crises). Some racial and ethnic populations and age groups 

have been disproportionately affected. Research on how the pandemic has affected life 

expectancy is only just emerging. Few studies have examined reductions in 2020 life 

expectancy across racial and ethnic groups, and none has compared the decline in the 

US with other countries. 

Methods 

We estimated life expectancy at birth and at ages 25 and 65, examining the US population 

(in aggregate and by sex, and by race and ethnicity) and the populations of 16 high 

income countries (in aggregate and by sex). Estimates of life expectancy for 2010-18 
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were calculated from official life tables and were modeled for 2020. Estimates for 2019 

would have been preferable to determine the effect of the covid-19 pandemic but life table 

data were unavailable for many peer countries. Life expectancy in the US is estimated to 

have increased by only 0.1 years between 2018 and 2019,18 however, and therefore the 

changes seen in life expectancy between 2018 and 2020 are largely attributable to the 

events of 2020. 

Data for peer countries did not include information on race or ethnicity. US data were 

examined for three racial and ethnic groups that constitute more than 90% of the total 

population: Hispanic, non-Hispanic Black, and non-Hispanic White populations. Although 

many US individuals self-identify as Latino or Latina, we used Hispanic to maintain 

consistency with data sources. White and Black populations in this study refer to people 

in these racial groups who do not identify as Hispanic or Latinx. Estimates for other 

important racial groups, such as Asian, Pacific Islander, and Native American (American 

Indians and Alaskan Natives) could not be calculated because the National Center for 

Health Statistics does not provide official life tables for these populations. 

US life tables for 2010-18 were obtained from the National Center for Health Statistics. 

Weekly age specific death counts for all men and women in the US and for Black, White, 

and Hispanic men and women in the US for the years 2018 and 2020 were obtained from 

the National Center for Health Statistics’ AH (ad hoc) Excess Deaths by Sex, Age, and 

Race file. Mid-year population estimates by age, sex, and race and ethnicity for men and 

women in the US for 2015-19 were obtained from the US Census Bureau. Population 

counts for 2020 were estimated from age specific trends in US population estimates for 

2015-19. The National Center for Health Statistics and US Census data were merged at 

ages 0-14, 15-19, . . . 80-84, ≥85 to calculate age specific death rates (mx) for 2018 and 

2020 for men and women in the US in aggregate and by race and ethnicity. 

Peer countries included 16 high income democracies with adequate data for analysis: 

Austria, Belgium, Denmark, Finland, France, Israel, Netherlands, New Zealand, Norway, 

South Korea, Portugal, Spain, Sweden, Switzerland, Taiwan, and the United Kingdom. 

Taiwan was treated as a country for our analysis although many countries do not 

recognize it as an independent country. Australia, Canada, Germany, Italy, and Japan 
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were not included because of incomplete mortality data. To estimate life expectancy in 

these countries, five year abridged life tables for male and female populations of the peer 

countries were obtained for 2010-18 from the Human Mortality Database (direct sources 

were used for Israel and New Zealand because current data were lacking in the Human 

Mortality Database). Weekly death counts in 2018 and 2020 by country for ages 0-14, 15-

64, 65-74, 75-84, and ≥85 were obtained from the Human Mortality Database Short Term 

Mortality Fluctuations files. 

To calculate life expectancy estimates for 2020, we used data from the National Center 

for Health Statistics and US Census Bureau to estimate rate ratios between the age 

specific mortality rates of 2018 (2018 mx) and 2020 (2020 mx) for US populations. For 

populations in peer countries, values for 2018 mx and 2020 mx, taken from data in the 

Human Mortality Database Short Term Mortality Fluctuations files, were estimated for 

ages 0-14, 15-64, 65-74, 75-84, and ≥85. Age specific mortality rate ratios between 2020 

mx and 2018 mx data in the Human Mortality Database Short Term Mortality Fluctuations 

were estimated for each peer country in aggregate and by sex. Age specific probabilities 

of death in 2020 (qx), for ages 0-1, 1-4, 5-9, . . . 90-94, 95-99, ≥100, were estimated 

separately for men and women in the US and for men and women in specific race and 

ethnic group populations by multiplying 2018 mx by the 2020-18 rate ratio estimates 

derived from data from the National Center for Health Statistics and US Census Bureau, 

and calculating qx=(mx×n)/(1+mx×ax), where qx is the age specific probability of death, 

mx is the age specific mortality rate, n is the width of the age interval, and ax is the age 

specific person years lived by the deceased. Probabilities of death for each peer country 

in 2020 were estimated by multiplying qx in the Human Mortality Database life tables by 

the 2020-18 rate ratios in the Human Mortality Database Short Term Mortality 

Fluctuations data. 

We used Python (version 3.9.1) to simulate 50 000 five year abridged 2020 life tables for 

each US subpopulation, with the estimated qx for 2020, ax derived from 2018 official life 

tables, and random 10% error in the qx estimate. For each peer country population, 

50 000 five year abridged 2020 life tables were simulated with the estimated 2020 qx and 

2018 ax values in the Human Mortality Database 2018 life tables, and random 10% error 
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in the qx estimate. We present median estimates of 2020 life expectancy at birth and at 

ages 25 and 65; fifth and 95th centiles are presented in the tables. The supplementary 

material provides further details on methods. 

Patient and public involvement 

Involving patients or the public in the design, conduct, reporting, or dissemination plans 

of our research was not possible because of the urgency of the analysis and its focus on 

decedents. 


