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• Instead of the covid-period excess all-cause mortality risk being predominantly 

(or even moderately) determined by age of the population, the state-wise 

integrated excess all-cause mortality for the entire 100-week covid period 

normalized by state population (outcome) is correlated to socio-economic factors 

that are macro-indicators of state-wise resident vulnerability (Table 6): 

o The covid-period excess all-cause mortality risk is very strongly correlated 

to poverty (r = +0.86) (Figure 20). 

o The said mortality risk is strongly correlated to MHI (Median Household 

Income) (r = -0.71) (Figure 21). 

o The said mortality risk is strongly correlated to obesity (r = +0.62) (Figure 

22). 

o The said mortality risk is not correlated simply to age of the population. 

This is shown for 65+ ages in Figure 23, and is maintained for 75+ and 

85+ ages (not shown). 

o The said mortality risk is moderately correlated to the number of SSI 

(Supplemental Security Income) recipients by population (r = +0.51) 

(Figure 25). 

o The said mortality risk is moderately correlated to the number of SSDI 

(Social Security Disability Insurance) recipients by population (r = +0.47) 

(Figure 26).  

o Whitaker (Whitaker, 2015) has interpreted that the majority of SSI and 

SSDI recipients can be classified as mentally disabled and receiving 

prescription psychiatric medication. 

o The said mortality risk is moderately correlated to disability (r = +0.59) 

(Figure 27). 

 

• Despite the fact that there are significant changes in age structure of ACM by 

time during the course of the covid period, the overall qualitative behaviour of 

ACM by time (anomalously large excess mortality and presence of anomalous 

summer and winter seasonal variations in ACM by time) and the 50-week-

integrated excess ACM are not substantially different in the first half of the 

315
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Appendix B – Poverty and obesity maps of the USA 
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Appendix C – ACM/w in the USA from 2015 to most recent data 

 
 

Data for this graph were retrieved from the CDC: 

https://gis.cdc.gov/grasp/fluview/mortality.html  
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Evaluating the Effect of Lockdowns On All-Cause Mortality
During the COVID Era: Lockdowns Did Not Save Lives

John A. Johnson1

Denis Rancourt2

Abstract

The USA and its 50 state jurisdictions provide a natural experiment to test whether excess
all-cause deaths can be directly attributed to implementing the social and economic structural
large-scale changes induced by ordering general-population lockdowns. Ten states had no
lockdown impositions and there are 38 pairs of lockdown/non-lockdown states that share a land
border. We find that the regulatory imposition and enforcement of state-wide shelter-in-place or
stay-at-home orders conclusively correlates with larger health-status-corrected, per capita,
all-cause mortality by state. This result is inconsistent with the hypothesis that lockdowns saved
lives.

Introduction

On March 11, 2020, the World Health Organization declared a pandemic based on a reported
outbreak in Wuhan, China of COVID-19 (hereafter COVID), the respiratory illness purportedly
caused by the SARS-CoV-2 virus. On March 13, 2020 a national emergency was declared in
the United States concerning the COVID-19 outbreak. In the US, this declaration resulted in a
heterogeneous set of responses from health authorities and government officials in various
states. Among those varied, state-wise policy responses, most states issued shelter-in-place or
stay-at-home orders in March and April of 2020 (hereafter referred to as “lockdowns”).

The motivation for these lockdown measures was to slow the spread of COVID-19 by limiting
social interactions, under the assumption that the disease spreads by person-to-person contact.
However, due to the independence of state governance in the US, the lockdown measures had
a wide range of implementation and enforcement, with some states foregoing lockdowns
altogether.

These differences in state-wise decisions to either lockdown or not thus establish a useful
experiment to test the hypothesis that lockdowns saved lives. This hypothesis predicts that
there should have been fewer deaths (per capita) in states that implemented lockdowns, and
more deaths in states that did not, after adjusting for differences in the health status of the state
populations, if all other factors are presumed to have lesser impact. The data available to test
these predictions can be found in all-cause mortality (ACM) by time and by state, reported by
the CDC.

2 Ontario Civil Liberties Association (ocla.ca)
1 Harvard University, 60 Garden St., Cambridge, MA 02138
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As demonstrated by other investigators (for example Rancourt, Baudin & Mercier 2021), ACM
sidesteps the difficult issue of cause-of-death assignation, which is political in nature, and as a
result susceptible to bias (e.g. Ealy et al. 2020). The correct dominant cause of death is rarely
known in the case of respiratory illnesses, and the death is normally not monocausal.

The advantage of analyzing ACM is that deaths in the US are recorded with high fidelity (no
reporting bias or underreporting). Once recorded, a death is a death, regardless of how the
cause is assigned on the death certificate. If lockdowns are effective in preventing deaths due to
the spread of a disease during a pandemic, then regions that implemented lockdowns should
have experienced fewer per capita deaths from all causes, if there are no overriding
confounding factors.

Data and Methodology

Our goal is to assess the efficacy of lockdowns in saving lives during the COVID era by
comparing the total number of deaths from all causes in pairs of states: one state with a
lockdown, and a state without a lockdown that shares a border with the lockdown state. We also
examined the lockdown states that do not share a border with any non-lockdown state, for
completeness.

We identified non-lockdown states by examining administrative and executive orders issued
during March-April 2020 by state governments in response to the pandemic declarations of the
WHO and of federal and state governments. Most of these orders have been archived at the
website Ballotpedia.com, and we located the orders for which the links were no longer valid by
searching state government websites. A full list of the URLs for these orders are listed in Table #
in the Appendix. We assigned a “stringency” score to each executive order based on the
language of the lockdown order for the citizens of the state:

Ordered/mandated: 3
Directed: 2
Suggested/encouraged: 1
No order: 0

We found that there were seven (7) states that had scores of 0 because they did not issue
stay-at-home orders: North Dakota, South Dakota, Wyoming, Iowa, Oklahoma, Nebraska, and
Arkansas. There were an additional three (3) states that had scores of 1 because the
governments only suggested or encouraged citizens to stay at home, but did not require them to
do so, nor provided means of enforcement: Utah, Kentucky and Tennessee.

Our criterion for lockdown versus non-lockdown states differs from previous studies in its
simplicity (i.e. focusing only on the stringency of the language in the executive orders). But our
resulting list of non-lockdown states includes all seven states listed as non-lockdown on
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Ballotpedia, and includes all four non-lockdown states identified by the CDC-sponsored study of
Moreland et al. (2020).

We compared the outcomes of these ten non-lockdown states with lockdown states that share a
border, under the assumption that viral spread is not impeded by state boundaries. In this study
we focus on the total all-cause mortality (ACM) over a specified time period as the metric of
lockdown efficacy. We use three time periods as described below.

We downloaded comma-separated-value (csv) files containing ACM per week for each state
from the CDC Wonder website. The CDC ACM data are listed by “season,” and these seasons
span calendar years. We remapped the season weeks onto a time axis in units of fractional
years. For example, for the 2013-2014 season, weeks 1-39 correspond to 2014, while week
numbers greater than 39 occur in 2013.

We divided the weekly ACM data for each state by that state’s population (US Census, April 1,
2020), resulting in the number of deaths per capita, per week (Dpcw). Throughout this report we
express Dpcw as the number of deaths per 10,000 residents.

An additional correction step is necessary to allow for accurate state-by-state comparisons of
mortality. Differences in age distributions, obesity rates, poverty levels, physical and mental
disability rates, and other health determinants will lead to intrinsic differences in Dpcw in various
states. These differences collectively manifest in an offset in Dpcw seen during non-pandemic
years (prior to 2020).

For example, Figure 1 shows a comparison of the Dpcw between New York and Florida during
the years 2014-2020. As with all state-wise comparisons, New York and Florida have
remarkably similar temporal variations in Dpcw from week to week and from year to year, yet also
have a clear and nearly constant offset.

We correct for this offset by computing a factor Hstate, which is the median value of the ratio of a
state’s Dpcw and the Dpcw of a reference state from January 1, 2014 through December 31, 2020.
We chose New York as a reference state for computing Hstate. This choice of reference state is
arbitrary, but the large population of New York means that, in most cases, the error in Hstate is
dominated by Poisson errors in the Dpcw of the state of interest.

In the example shown in Figure 1, the health-status correction factor of Florida is Hstate = 0.537,
indicating that New York experienced 53.7% fewer Dpcw than Florida in the years 2014 to 2020,
likely owing in part to the older population in Florida. For each state-wise comparison of Dpcw we
adopt this ratio as a correction factor to bring the pair of states onto the same scale, allowing for
a health-status-corrected comparison of mortality during the pandemic period.

This health-status correction factor is justified since we are performing a differential comparison
between states with and without lockdowns. We are asking, “Following the enactment of
lockdown measures, what is the fractional difference between the adjusted per capita ACM in
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each pair of states?” This assumes that after removing differences in the health status of the
populations of neighboring states, the largest effect on the adjusted per capita ACM was the
enactment of a lockdown. This assumption is justified given that the lockdowns are expected to
result in massive disruptions to national and regional economies, healthcare systems, and
general social fabric.

Figure 1: The deaths per capita, per week (Dpcw) in Florida (red) and New York (blue). The
left-hand panel shows the offset in Dpcw, which we attribute to differences in each state’s
population health status (age structure, poverty level, obesity rate, etc.). The panel on the
right shows the corrected Dpcw, which allows for a differential comparison between these two
states from 2020 onward.

To quantify the effect of lockdowns on mortality during the COVID period we calculate the
integrated (total) health-status-corrected deaths per capita, Dtot, over a chosen time period. We
then compute the ratio of Dtot for each pair of states, denoted by R (lockdown divided by
non-lockdown). We use three different time periods over which we expect Dtot, and R, to capture
the effects of the lockdown measures:

Dtot,1: Sum over lockdown period of the lockdown state.
Dtot,2: Sum over the period of “COVID peak 1” (cp1) as identified by Rancourt et al. (2021; week
11 through week 25 of 2020)
Dtot,3: Sum over entire period from March 11, 2020 to December 31, 2021

We estimate the uncertainties of these ratios by propagating Poisson errors in each total
(uncorrected) ACM over each time period. Thus, these estimated uncertainties are the
calculated errors arising from counting statistics. We expect that there are no other significant
sources of error, given the integrity of the ACM data for the United States.

Throughout this paper we report the 95% confidence intervals for our integrated,
population-normalized and health-status-corrected mortality ratios for each pair-wise
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comparison of lockdown and non-lockdown states, and for the health-status-corrected
integrated per capita mortalities that we report.

Figure 2 illustrates the results of our ACM analysis in three panels for the example of Louisiana
(lockdown state) compared to Arkansas (non-lockdown state). The date of the WHO pandemic
announcement is shown in all panels with a vertical dashed line.

The first panel shows the health-status-corrected ACM per week, per 10,000 residents for
Louisiana. The “COVID peak 1” (cp1) 15-week time period is shown as a blue shaded region,
and for Louisiana covers a significant spike in the ACM, which also appears in the ACM per
week of the entire US (Rancourt et al., 2021). The lockdown period for Louisiana is shown as a
pink shaded region, and for this example the lockdown period is somewhat shorter than the cp1
time span.

The second panel shows the health-status-corrected ACM per week, per 10,000 residents for
Arkansas (blue line), which we designate as a non-lockdown state. For ease of comparison, the
ACM per week, per capita for Louisiana is also shown (gray line).

The final panel shows the weekly difference of the health-status-corrected per capita ACM in the
lockdown state minus the health-status-corrected per capita ACM in the non-lockdown state.

Figure 2: Left - The deaths per week in Louisiana, a lockdown state, corrected for the
difference in population health status between Louisiana and Arkansas (blue line). The
dashed line shows the date of the WHO pandemic announcement. The blue shaded region
corresponds to the “COVID peak 1” (cp1) time period. The orange shaded region shows the
time period of Louisiana’s lockdown. Middle - The same as the left panel, but for the
non-lockdown state, Arkansas. The gray line is the deaths per week for Louisiana, for ease of
comparison. Right - The weekly differences of the deaths per week in Louisiana as compared
to Arkansas. The shaded regions are the same as in the left-hand panel.

Results

Our results are summarized in the figures below.
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In Figures 3, 4, and 5, the y-axis lists all 38 lockdown/non-lockdown pairs of states used for
comparing mortality outcomes, with the lockdown state listed first, followed by the non-lockdown
state. The blue dots show the point-estimate of the ratio, R, and the associated error bars show
the 95% confidence interval; the vertical dashed line marks unity. Values to the left of the vertical
line indicate instances in which the lockdown state experienced fewer health-status-corrected
per capita deaths than the non-lockdown state. Values to the right of the line indicate that the
lockdown state experienced more health-status-corrected per capita deaths than the
non-lockdown state.
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Figure 3: The health-status adjusted per capita ACM ratio (R) for each neighboring pair of
states listed on the y-axis. The ratio is based on summing all deaths in each state over the
time period corresponding to the COVID peak (3/11/2020 - 6/24/2020). The error bars show
the 95% confidence interval for each pair’s ratio. Ratios to the left of the vertical line indicate
that fewer deaths occurred in the lockdown state than in the non-lockdown state, while ratios
to the right of the vertical line indicate that states with lockdowns experienced more deaths.

390



Figure 4: The health-status adjusted per capita ACM ratio (R) for each neighboring pair of
states listed on the y-axis. The ratio is based on summing all deaths in each state over the
time period corresponding to the lockdown state’s lockdown duration. The error bars show the
95% confidence interval for each pair’s ratio. Ratios to the left of the vertical line indicate that
fewer deaths occurred in the lockdown state than in the non-lockdown state, while ratios to
the right of the vertical line indicate that states with lockdowns experienced more deaths.
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