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Abstract
Despite expectations that suicide rates would surge during the pandemic, the national suicide rate declined in the United States in 2020 before 
returning to pre-pandemic levels in 2021. Explanations of the decline in suicides at the national level include a “pulling-together effect” in the face 
of a crisis and a shorter than expected pandemic recession. However, suicide rates and the change over time in suicide rates vary substantially 
across US states. At various times during the pandemic states enacted physical-distancing and economic support policies that may have affected 
suicide rates. We examined the association between state-level physical-distancing and economic support policy contexts and suicide rates 
among US adults ages 25–64 years during the COVID-19 pandemic. We found that a 1-SD increase in the stringency of a state’s physical- 
distancing policies was associated with a 5.3% reduction in male suicide rates but was not associated with female suicide rates. Economic 
support policies were not associated with suicide rates for the period as a whole. The results support the growing evidence that COVID-19 
policies had indirect and unintended consequences beyond their direct effect on COVID-19 transmission and death, in this case to reduce 
suicides among working-age males.
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Introduction 
Suicide is a top-10 cause of death in the United States and a 
major contributor to recent increases in mortality among US 
working-age adults.1 Suicide rates increased for males and fe
males across most age groups in the 2 decades preceding the 
COVID-19 pandemic.2 Despite expectations that suicide rates 
would surge during the pandemic,3,4 the national suicide rate 
declined in the United States in 2020,5,6 followed by a return 
to pre-pandemic (2019) levels in 2021.7

Expectations that suicides would increase during the pan
demic were grounded in evidence that suicide is connected to 
mental health disorders8 and economic distress.9-11 Data col
lected in 2020 showed increases in mental distress, depression, 
anxiety, suicidal ideation, substance use, and prescribing of 
anti-depressants and anti-anxiety medications.12-21 Likewise, 
economic hardship increased, especially in the early months 
of the pandemic.22,23 Mental health challenges and the per
ceived risk of quarantine and running out of money were 
particularly acute for working-age adults.24 Yet, despite 

increasing mental health and economic distress during the 
pandemic, suicide rates declined.

Several explanations have been offered for the absence of 
a suicide surge. Historically, suicide rates have not increased 
or have declined in the immediate period following national 
crises in the United States (eg, September 11, 2001, attacks; 
natural disasters; World War II; 1918–1920 influenza 
pandemic).25-29 One hypothesis is increased social cohesion— 
or a “pulling-together effect”—where social connections, inte
gration, and support increase among individuals sharing a 
common struggle.30 Any potentially positive effects of the 
pandemic on social cohesion would need to be reconciled 
with its adverse economic impacts. However, despite substan
tial research showing increases in suicides during economic 
recessions,31-33 recent research suggests this historical relation 
may have reversed. Evidence shows that suicide rates declined 
in places with the largest negative employment impacts from 
the 2007–2009 Great Recession.34 The pandemic recession 
was also shorter than expected; the National Bureau of 
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Economic Research Business Cycle Dating Committee esti
mates the economy only contracted for 2 months (February 
2020–April 2020).35 Over the period between 2019 and 
2021, on average, household debt declined, while income, sav
ings, and wealth all increased.36 Finally, the decline in eco
nomic activity as well as the increase in the time spent at 
home during the pandemic reduced air pollution,37,38 which 
is positively correlated with suicide (with a biological mechan
ism related to increased inflammation).39-41 Some of these fac
tors may explain why suicide rates did not increase nationally.

National suicide trends mask considerable between-state 
variation. While suicides declined by 5% or more in 18 states 
between 2019 and 2020, they increased by at least 5% in 10 
other states.2 States enacted various policies to reduce the 
spread of COVID-19 that may have had unintended conse
quences on suicide rates and may have contributed to 
between-state variation. Specifically, many states introduced 
policies that reduced in-person interaction, including 
stay-at-home orders, business closures, and restrictions on 
gatherings. Although these policies appear to have reduced 
COVID-19 deaths as intended,42 they also had unintended con
sequences. More robust physical-distancing policies may have 
increased suicide risk43 through their effects on unemploy
ment44; isolation, loneliness, and mental health problems16; 
substance use45-48; caregiver burden, especially for women49; 
and access to health care including mental health care.50,51 In 
contrast, physical-distancing policies may have reduced suicide 
risk relative to pre-pandemic trends if they are associated with 
mechanisms such as a “pulling-together effect” or reduced air 
pollution. There may be other plausible mechanisms that may 
have reduced suicides, such as reduced access to firearms, or 
that people living with others spent more time with family 
members and less time alone when physical-distancing policies 
were in place.52,53 Robust economic support policies, which 
were often enacted concomitantly with physical-distancing pol
icies, may have reduced suicide risk by reducing economic dis
tress and fear of housing loss.54,55

This study assessed associations between US states’ COVID-19 
physical-distancing and economic support policy contexts 
and suicide rates among US adults ages 25–64 years, thereby 
contributing to our understanding of pandemic-era suicide 
trends.

Data and methods 
Data 
Suicides 
Monthly suicide counts for 2009 to 2022 were computed 
using the National Vital Statistics System restricted death certi
ficate files.2 Suicides were identified using the International 
Classification of Diseases, Tenth Revision, underlying cause of 
death codes for suicide (X60–X84, U03, Y87.0). Suicides were dis
aggregated by state, month, and sex for working-age adults (25– 
64 years), and in sensitivity checks for all adults (18+ years). 
Suicides were also disaggregated by method of suicide into firearm 
suicides (X72–X74), intentional drug poisonings (X60–X64), and 
all other suicides (X65–X71, X75–X84, U03, Y87.0). We disag
gregate because suicide methods differ by sex and disaggregation 
may provide insights into potential mechanisms.

Population counts 
Mid-month state population counts by age and sex from the 
annual Centers for Disease Control and Prevention (CDC) 

Bridged Race Population files56 were linearly interpolated be
tween counts in July of each year and merged with the death 
counts. Population counts for months after June 2022 were 
extrapolated based on the slope of the pre–June 2022 trends.

States’ COVID-19 policies 
States’ COVID-19 policy indices came from the Oxford 
COVID-19 Government Response Tracker (OxCGRT).57

The Stringency Index (SI) represents the strictness of physical- 
distancing policies, such as stay-at-home requirements; school, 
workplace, and public transportation closures; cancellation of 
public events; restrictions on gathering size; and restrictions 
on travel. The Economic Support Index (ESI) incorporates pol
icies related to direct cash payments to people who lost their 
jobs or cannot work and debt/contract relief policies. Details 
on index components and construction are included in 
Table S1; average monthly values are shown in Figure S1.

Each state had a daily index value between 0 and 100, with 
higher values representing broader or more robust policies. 
We divided the indices by 10 and calculated monthly averages 
to make values more interpretable.48 For context, a 10-unit 
(raw scale) increase in the SI is the approximate difference be
tween the policy environment in Alabama and California on 
April 1, 2020, and a 10-unit decrease (raw scale) in the ESI is 
the approximate difference between the policy environment in 
Florida on April 1, 2020, and January 1, 2021.57 The indices 
were merged with the mortality data contemporaneously and 
with a 1-month lag with the policy preceding mortality time.

Using an index that aggregates policies is useful because states 
often imposed sets of policies at the same time. For example, 
New York closed gyms, movie, theaters, and bars on March 
18, 2020; imposed stay-at-home orders on March 22, 2020; 
and issued a mask mandate on April 17, 2020.58 Empirically, 
this bundling of policies makes the identification of the effects 
of individual policies difficult. Moreover, it ignores the fact that 
people were exposed to many of these policies at the same time. 
The OxCGRT COVID-19 policy indices are a summary measure 
of all of these policies and have been shown to be highly corre
lated with individual behaviors during the pandemic, including 
an increase in the time spent at home and a decrease in the time 
spent at work, at retail locations, and using public transit.57

The relationship between policy scores and suicides was 
assessed at the state rather than the county level for both con
ceptual and methodological reasons. First, states had the pri
mary legal responsibility for enacting COVID-19 policies.59

Second, although many cities and counties enacted or tried 
to enact their own policies, there is no national database 
of those measures for all US counties or cities. Third, a study 
using a nonrandom sample of 171 counties showed that, for 
numerous policies, over half of included counties adopted 
no measures, ceding policy-setting to states.60 Finally, be
cause suicides were disaggregated by sex and method of sui
cide, monthly counts of suicides at the county level contain 
many zeros.

Methods 
An interrupted-time-series design was used to examine the 
relationship between suicide rates and state-level COVID-19 
policies. This approach assumes that, in the absence of 
COVID-19 and the policy responses to it, pre–COVID-19 trends 
in suicides would have continued. A 2-stage approach was im
plemented. In the first stage, a linear model was used to estimate 
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pre-pandemic trends in suicide rates and generate predicted rates 
that would have occurred during March 2020−December 2022 
in the absence of the pandemic. These extrapolated suicide rates 
served as the counterfactual in the second stage, where suicide 
rates between March 2020 and December 2022 were modeled 
as a linear function of the SI and ESI scores and the counterfac
tual suicide rates from the first stage, with additional controls for 
differences in the level and trends in suicides across states from 
March 2020.

The main estimating equations were as follows:

Suicide Ratesmt = β0 + βUUnemp Ratesmt + γsr + θs

+ θm + μsmt where r < March 2020 (1) 

Suicide Ratesmt = α0 + αSISIsmt + αESIESIsmt

+ αSuicide
􏽤Suicide Ratesmt + ϕsr + δs + ϵsmt

(2) 

where r ≥ March 2020 

In the first stage (1), Suicide Ratesmt is suicides per 100 000 popu
lation for state s, month m, and year t for males or females overall 
and by suicide method. Unemp Ratesmt is the unemployment rate 
in state s, month m, and year t taken from the Bureau of Labor 
Statistics Local Area Unemployment Statistics, γsr is state-specific 
time trends measured in months, θs is state fixed effects, which 
account for different levels and trends in suicides across states, 
and month fixed effects (θm) control for the fact that suicide rates 
are seasonal and tend to peak in the late spring and early sum

mer.43 In the second stage (2), 􏽤Suicide Ratesmt represents a coun
terfactual prediction from eqn (1) extrapolated into the period 
from March 2020, SIsmt and ESIsmt are the stringency and eco
nomic support indices in state s in month m in year t. 
State-specific time trends measured in months (ϕsr) and state fixed 
effects (δs) are added to account for state-specific changes in mean 
suicide rates and suicide trends in the pandemic period (March 
2020 onward). The coefficients on SIsmt and ESIsmt thus represent 
the association between the policy indices and suicide rates, con
trolling for predicted suicide rates from the pre-pandemic period 

( 􏽤Suicide Ratesmt) as well as post-pandemic changes in 
state-specific trends and state-specific fixed effects. In the Results 
section we interpret each 1-unit increase of SIsmt and ESIsmt as 
representing a 10-unit increase in the raw scale. Eqn (1) and 
eqn (2) were estimated separately by sex in all analyses, and 
also estimated separately by sex and suicide method. 
Regressions were weighted by population, and bootstrapped 
standard errors were clustered at the state level.

The timing of the association between suicide rates and pol
icy indices was assessed in 3 ways. First, eqn (2) was estimated 

using a 1-month lag of the policy indices (SIsmt−1 replaced SIsmt 

and ESIsmt−1 replaced ESIsmt in eqn [2]). Second, to address the 
concern that suicides may predate the policies within the month 
when considering the contemporaneous association, eqn (2)
was estimated using the average value of the SI and ESI in the 
last 10 days of the prior month. Finally, the policy indices in 
eqn (2) were interacted with a linear term in months elapsed 
since the start of the pandemic, which allowed the association 
between the policy indices and suicide rates to change over 
time in the period from March 2020. Using this model, the as
sociation between each policy index and the suicide rate was 
calculated for March 2020, December 2020, December 2021, 
and December 2022 to assess change over time.

The key assumption of the interrupted-time-series design is 
that, in the absence of COVID-19 and its policy responses, 
pre–COVID-19 suicide trends would have continued. In our 
empirical specification, this is represented by the counter
factual suicide rate 􏽤Suicide Ratesmt. The principal threat to in
ternal validity is the possibility that factors other than the 
policies influenced suicide rates. The adjustment in the second 
stage for state-specific means and state-specific linear trends 
accounts for many such possibilities, including differences 
across states in the average change in suicide rate during the 
pandemic and in the change in suicide trends. The 2-stage 
model we use is empirically equivalent to an interrupted-time- 
series model in which the intercept and slope of state-level 
trends in suicide rates can change in March 2020. However, 
using a 2-stage approach allows the seasonal patterns of sui
cide and the relationship between suicide and unemployment 
to be estimated in the first stage based entirely on the pre- 
pandemic relationships.

Four alternative specifications were also tested for sensitiv
ity: (1) suicide rates among adults aged 18+ years; (2) adding 
state unemployment rates, poverty rates, and COVID-19 case 
rates to the second stage; (3) age-standardized suicide rates; 
and (4) Poisson pseudo-maximum likelihood to model counts 
instead of rates. Justifications for each of these specifications 
and results are shown in Table S2.

Results 
Working-age suicide rates trended upward prior to the pan
demic for males and females (Figure S2). Suicides declined in 
March 2020, but resumed their upward trend in 2021. 
Consistent with previous work, suicide rates were higher for 
males than females (Figure S2),61 although the temporal pat
terns were similar. The seasonality of suicides was evident 
for both males and females. Also consistent with previous 
work,61 firearm suicides were higher for males than females 
(Figure S3a). The temporal pattern is that firearm suicides 

Table 1. Association between suicide rates and state COVID-19 policies among working-age (25–64 years) males and females.

All suicides

Males  
(1)

Females  
(2)

ESI −0.009 [−0.026, 0.010] 0.005 [−0.004, 0.014]
SI −0.065 [−0.101, -0.036] 0.004 [−0.014, 0.020]
No. (state-month observations) 8568 8568

Values are coefficients [95% CIs] from 2-stage interrupted-time-series analysis representing the association between a 10-unit increase in ESI and SI (raw scale) 
and the monthly suicide rate per 100 000. The first-stage model includes controls for state-level unemployment, state-specific trends, state-specific fixed effects, 
and calendar month estimated prior to the pandemic. The second-stage model includes controls for state-specific trends and fixed effects in addition to policy 
indices and extrapolated trends from the first stage. All estimates are population-weighted and bootstrapped SEs are clustered by state.
Abbreviations: ESI, Economic Support Index; SI, Stringency Index.
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declined for males in early 2020 but increased throughout 
2021 and 2022 (Figure S3a). For both males and females, 
drug-poisoning suicides declined during the pre-pandemic pe
riod and throughout 2020, but those declines flattened in 2021 
and 2022 (Figure S3b).

Among males, a 10-unit increase in the SI (raw scale) was 
associated with a 0.065 (95% CI: −0.101, −0.036) reduction 
in the suicide rate, while the ESI was not associated with the 
overall suicide rate (Table 1). Neither policy index was associ
ated with the suicide rate for females. To put the magnitude of 
the association between SI and the male suicide rate in perspec
tive, the SD of SI from March 2020 to December 2022 was 
1.86. Applied to the estimates in Table 1, this implies that a 
1-SD increase in SI would reduce the monthly suicide rate 
for working-age males by 0.121 per 100 000 on an overall 
mean of 2.30 suicides per 100 000 population, which repre
sents a 5.3% reduction in the working-age male suicide rate.

Disaggregating by suicide method reveals that the negative 
association between the male suicide rate and SI was driven 
by firearm suicides, the most common suicide method for 
males (Table 2). A 10-unit increase in SI (raw scale) was asso
ciated with a 0.047 (95% CI: −0.07, −0.02) reduction in the 
monthly male firearm suicide rate per 100 000, representing 
a 7.3% decline. The association between SI and drug poison
ing and other suicides among males was smaller and not stat
istically significant. There were no associations between 
economic support policies and male suicides for any method. 
For females, there were no large or statistically significant as
sociations between SI or ESI and any method of suicide.

The association between SI lagged 1 month (−0.028; 95% 
CI: −0.05, −0.011) and in the last 10 days of the last month 
(−0.037; 95% CI: −0.061, −0.017), and male suicide rates 
(Table 3) were smaller than the contemporaneous association 
shown in Table 1, but still statistically significant. The 95% 
CIs of all 3 estimates were overlapping. As with the contem
poraneous analyses, there were no associations between ESI 
in the last month or last 10 days of the last month and male 
suicides, and there were no statistically significant associations 
between lagged values of SI or ESI and female suicide rates.

The association between the policy indices and suicide rates 
changed over the course of the pandemic (Table 4). For males, 
there was no association between ESI and suicide in March 
2020 (0.008; 95% CI: −0.023, 0.043), but by December 
2022, a 10-unit increase in ESI (raw scale) was associated 
with a 0.031 reduction in the male suicide rate (95% CI: 
−0.064, −0.0010). The ESI was declining during the latter 
part of the pandemic (Figure S1), so the finding implies that re
moving economic support was associated with a higher suicide 
rate for males. In contrast, the association between SI and male 
suicides was strongest at the beginning of the pandemic 
(−0.088; 95% CI: −0.144, −0.047), and by December 2022, 
the SI was no longer associated with suicide rates for males 
(−0.034; 95% CI: −0.088, 0.017). For females, there was no as
sociation between either set of policies and suicides throughout 
the period. We interpret these findings cautiously because of 
overlapping CIs across months in the association between SI 
and ESI and suicide rates. Coefficients for the models are shown 
in Table S3.

Discussion 
Despite fears that the COVID-19 pandemic would accelerate 
increases in suicides in the United States, suicide rates fell in T
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2020 before returning to pre-pandemic levels in 2021. 
Previous studies have shown declines in suicide rates early in 
the pandemic,62,63 but our study goes beyond documenting 
pandemic-era changes in suicide rates by examining the contri
butions of states’ COVID-19 era physical-distancing and eco
nomic support policies on suicide by sex and suicide method. 
There are 3 main takeaways.

First, more stringent physical-distancing policies were asso
ciated with reductions in working-age male suicide rates, 
particularly firearm suicides, and the association was largest 
early in the pandemic. Physical-distancing policies were not 
associated with suicide rates among working-age females. 
We suggested several potential explanations for a negative as
sociation between physical-distancing policies and suicides, 
including a “pulling-together effect,” a decline in air pollution, 
and a decrease in the opportunity for suicide. Given that we 
found an association between physical-distancing policies 
only for males and only for firearm suicides, we think the first 
2 explanations are unlikely. These explanations would likely 
apply to all methods of suicide and to both males and females.

There are 2 possibilities of why physical-distancing policies 
may be particularly associated with a reduction in the opportun
ity for firearm suicides among males. One possibility is that these 
policies reduced access to firearms. However, firearm purchases 
soared in the early months of the pandemic64 and, in many states 
and for most of the period, physical-distancing policies requiring 

business closures did not apply to gun shops.65 A second possi
bility relates to time spent alone or with family when schools and 
businesses were closed. Pandemic restrictions on movement in
creased the time that people spent at home.57 For people who 
lived alone, this translated to more time spent alone and at 
home,53 each of which increases suicide risk.52,66,67 However, 
people who lived with others spent more time with the people 
in their household,53 which may have reduced the risk of 
suicide either because time spent with household members was 
enjoyable68 or because suicide is less likely when others are pre
sent in the home, especially for men,52 for whom firearm suicide 
is the most common method.69 In working ages, more than 75% 
of adults live with others so we might expect the latter effect to 
dominate.70 It was not the aim of this study to test mechanisms; 
we encourage future research that can explain why more strin
gent physical-distancing policies were associated with reductions 
in male firearm suicides in the early months of the pandemic.

Second, while more robust economic support policies were 
not associated with suicides in the whole period between 2020 
and 2022, the withdrawal of economic support was associated 
with an increase in suicide rates for males in 2022. Our finding 
for the whole period is somewhat at odds with the evidence 
that some types of economic support policies, particularly 
strong eviction moratoria, were associated with a reduction 
in mental distress early in the pandemic.54 However, the set 
of economic support policies we considered included both 

Table 4. Association between suicide rates and state COVID-19 policies among working-age (25–64 years) males and females in 4 selected months.

All suicides

Males  
(1)

Females  
(2)

ESI
March 2020 0.008 [−0.023, 0.043] 0.006 [−0.010, 0.022]
December 2020 −0.002 [−0.026, 0.021] 0.006 [−0.006, 0.016]
December 2021 −0.017 [−0.033, 0.001] 0.004 [−0.004, 0.012]
December 2022 −0.031 [−0.064, −0.010] 0.003 [−0.011, 0.016]

SI
March 2020 −0.088 [−0.144, −0.047] 0.007 [−0.014, 0.028]
December 2020 −0.073 [−0.113, −0.040] 0.003 [−0.014, 0.019]
December 2021 −0.053 [−0.091, −0.021] −0.003 [−0.020, 0.013]
December 2022 −0.034 [−0.088, 0.017] −0.009 [−0.033, 0.017]

No. 8568 8568

Values are marginal effects [95% CIs] from 2-stage interrupted-time-series analysis representing the association between a 10-unit increase in ESI and SI (raw 
scale) and the monthly suicide rate per 100 000. The first-stage model includes controls for state-level unemployment, state-specific trends, state-specific fixed 
effects, and calendar month estimated prior to the pandemic. The second-stage model includes controls for state-specific trends and fixed effects in addition to 
policy indices interacted with months since the pandemic began and extrapolated trends from the first stage. All estimates are population weighted and 
bootstrapped SEs are clustered by state.
Abbreviations: ESI, Economic Support Index; SI, Stringency Index.

Table 3. Association between suicide rates and lagged COVID-19 policies among working-age (25–64 years) males and females.

Males Females

One-month lag  
(1)

Last 10 days of last month  
(2)

One-month lag  
(3)

Last 10 days of last month  
(4)

ESI −0.004 [−0.016, 0.012] −0.009 [−0.021, 0.007] −0.002 [−0.008, 0.006] 0.001 [−0.006, 0.008]
SI −0.028 [−0.050, −0.011] −0.037 [−0.061, −0.017] 0.010 [−0.006, 0.023] 0.008 [−0.007, 0.024]
No. 8568 8568 8568 8568

Values are coefficients [95% CIs] from 2-stage interrupted-time-series analysis representing the association between a 10-unit increase in ESI and SI (raw scale) 
and the monthly suicide rate per 100 000. The first-stage model includes controls for state-level unemployment, state-specific trends, state-specific fixed effects, 
and calendar month estimated prior to the pandemic. The second-stage model includes controls for state-specific trends and fixed effects in addition to policy 
indices and extrapolated trends from the first stage. All estimates are population weighted and bootstrapped SEs are clustered by state.
Abbreviations: ESI, Economic Support Index; SI, Stringency Index.
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direct payments as well as a suite of policies for debt relief. The 
brevity of the recession may have also contributed to a more 
modest association between suicides and economic support 
policies. Further work could disaggregate the association be
tween specific sets of economic support policies and suicides 
and investigate the difference in their association with suicide 
over the course of the pandemic.

Finally, associations between physical-distancing and eco
nomic support policies and suicide were consistent across 
models measuring contemporaneous policy effects and those 
measured with a 1-month lag. Given the high correlation be
tween the policy indices in adjoining months, we were unable 
to distinguish lagged effects of the policies from contemporan
eous effects.

This study has potential limitations. First, our conclusions 
rest on the assumption that extrapolated pre-pandemic 
trends and seasonality in suicides would have continued 
in the absence of the pandemic. The associations that we iden
tify come from deviations from these extrapolated trends. 
Although this assumption is untestable, we allowed for 
state-specific changes in both the suicide level and trend after 
the pandemic and showed that our results are robust to includ
ing additional controls for unemployment, poverty rates, and 
COVID-19 case rates in the post-pandemic period. Second, our 
estimates on how the effect of state policies on suicides changed 
over the course of the pandemic are based on a linear specifica
tion, which implies that the association between suicide rates 
and the policies changes at a constant rate. Further disaggregation 
on how the association of suicide rates with COVID-19 policies 
changed over the course of the pandemic is beyond the scope of 
this paper but is an avenue for future work. Third, we examined 
only the contemporaneous effects of COVID-19 policies on sui
cide rates. These policies could operate on suicide rates with a lon
ger lag if they caused changes in mental health over a longer 
period. Finally, we could not differentiate between the contribu
tions of the policies and individuals’ responses to the policies. 
For example, 1 reason that the association between the policy in
dices and suicides could change over time is if individuals re
sponded to the same policies differently when implemented 
earlier vs later.

Conclusion 
This study documents how states’ pandemic-era physical- 
distancing and economic support policy contexts contributed 
to changes in working-age adult suicide rates. In addition to re
ducing COVID-19 mortality rates,42,71 our findings suggest 
that physical-distancing policies may also have reduced suicides 
among working-age males, relative to the pre-pandemic trend. 
Understanding the mechanisms through which physical- 
distancing policies were associated with reductions in firearm 
suicides for males is a potential channel for future research in 
suicide prevention.

Supplementary material 
Supplementary material is available at Health Affairs Scholar 
online.

Funding 
This research is funded by the National Institute on Drug 
Abuse (U01DA055972) and National Institute on Aging 
(P30AG066583). The content is solely the responsibility of 

the authors and does not necessarily represent the official 
views of the US Department of Health and Human Services 
or any of its affiliated institutions or agencies. Dr. Grossman 
was substantially involved in U01DA055972 consistent with 
her role as a Scientific Officer.

Conflicts of interest 
Please see ICMJE form(s) for author conflicts of interest. These 
have been provided as supplementary materials.

Notes 
1. National Academies of Sciences, Engineering, and Medicine. 

High and Rising Mortality Rates Among Working-Age Adults. 
Washington, DC: The National Academies Press; 2021.

2. National Center for Health Statistics. Detailed Mortality—All 
Counties Restricted Data Files, 1999-2022. Hyattsville, MD: 
National Vital Statistics System; 2023.

3. Gunnell D, Appleby L, Arensman E, et al. Suicide risk and prevention 
during the COVID-19 pandemic. Lancet Psychiatry. 2020;7(6): 
468-471. https://doi.org/10.1016/S2215-0366(20)30171-1

4. Sher L. The impact of the COVID-19 pandemic on suicide rates. 
QJM Int J Med. 2020;113(10):707-712. https://doi.org/10.1093/ 
qjmed/hcaa202

5. Ahmad FB, Anderson RN. The leading causes of death in the US for 
2020. JAMA. 2021;325(18):1829-1830.

6. Curtin SC, Hedegaard H, Ahmad FB. Provisional numbers and 
rates of suicide by month and demographic characteristics: United 
States, 2020. Vital Statistics Rapid Release; no 16. Hyattsville, 
MD: National Center for Health Statistics; 2021.

7. Curtin SC, Garnett MF, Ahmad FB. Provisional Numbers and 
Rates of Suicide by Month and Demographic Characteristics: 
United States, 2021. Vital Statistics Rapid Release; No 24. 
Hyattsville, MD: National Center for Health Statistics; 2022.

8. Moitra M, Santomauro D, Degenhardt L, et al. Estimating the risk 
of suicide associated with mental disorders: a systematic review and 
meta-regression analysis. J Psychiatr Res. 2021;137:242-249. 
https://doi.org/10.1016/j.jpsychires.2021.02.053

9. Mathieu S, Treloar A, Hawgood J, Ross V, Kõlves K. The role of 
unemployment, financial hardship, and economic recession on sui
cidal behaviors and interventions to mitigate their impact: a review. 
Front Public Health. 2022;10:907052. https://doi.org/10.3389/ 
fpubh.2022.907052

10. Antonakakis N, Gupta R. Is economic policy uncertainty related to 
suicide rates? Evidence from the United States. Soc Indicat Res. 
2021;133(2):543-560.

11. Vandoros S, Kawachi I. Economic uncertainty and suicide in the 
United States. Eur J Epidemiol. 2021;36(6):641-647. https://doi. 
org/10.1007/s10654-021-00770-4

12. Ettman CK, Abdalla SM, Cohen GH, Sampson L, Vivier PM, Galea 
S. Prevalence of depression symptoms in US adults before and dur
ing the COVID-19 pandemic. JAMA Netw Open. 2020. 2020;3(9): 
e2019686.

13. Twenge JM, Joiner TE. U.S. Census Bureau-assessed prevalence of 
anxiety and depressive symptoms in 2019 and during the 2020 
COVID-19 pandemic. Depress Anxiety. 2020;37(10):954-956.

14. Kessler RC, Chiu WT, Hwang IH, et al. Changes in prevalence of 
mental illness among US adults during compared with before the 
COVID-19 pandemic. Psychiatr Clin North Am. 2022;45(1): 
1-28. https://doi.org/10.1016/j.psc.2021.11.013

15. Jiang Y, Zilioli S, Balzarini RN, Zoppolat G, Slatcher RB. 
Education, financial stress, and trajectory of mental health during 
the COVID-19 pandemic. Clin Psychol Sci. 2022;10(4):662-674.

16. Monnat S, Wheeler DC, Wiemers E, et al. U.S. states’ COVID-19 
physical distancing policies and working-age adult mental health 
outcomes. Prev Med Rep. 2023;35:102370. https://doi.org/10. 
1016/j.pmedr.2023.102370

6                                                                                                                                                         Health Affairs Scholar, 2025, 3(3), qxaf024

http://academic.oup.com/healthaffairsscholar/article-lookup/doi/10.1093/haschl/qxaf024#supplementary-data
https://doi.org/10.1016/S2215-0366(20)30171-1
https://doi.org/10.1093/qjmed/hcaa202
https://doi.org/10.1093/qjmed/hcaa202
https://doi.org/10.1016/j.jpsychires.2021.02.053
https://doi.org/10.3389/fpubh.2022.907052
https://doi.org/10.3389/fpubh.2022.907052
https://doi.org/10.1007/s10654-021-00770-4
https://doi.org/10.1007/s10654-021-00770-4
https://doi.org/10.1016/j.psc.2021.11.013
https://doi.org/10.1016/j.pmedr.2023.102370
https://doi.org/10.1016/j.pmedr.2023.102370


17. McPhee MD, Keough MT, Rundle S, Heath LM, Wardell JD, 
Hendershot CS. Depression, environmental reward, coping motives 
and alcohol consumption during the COVID-19 pandemic. Front 
Psychiatry. 2020;11:574676.

18. French MT, Mortensen K, Timming AR. Psychological distress 
and coronavirus fears during the initial phase of the COVID-19 
pandemic in the United States. J Ment Health Policy Econ. 
2020;23(3):93-100.

19. Czeisler MÉ, Lane RI, Petrosky E, et al. Mental health, substance 
use, and suicidal ideation during the COVID-19 pandemic— 
United States, June 24–30, 2020. MMWR Morb Mortal Wkly 
Rep. 2020;69(32):1049-1057.

20. Killgore WD, Cloonan SA, Taylor EC, Allbright MC, Dailey NS. 
Trends in suicidal ideation over the first three months of 
COVID-19 lockdowns. Psychiatry Res. 2020;293:113390.

21. Express Scripts. America’s state of mind: U.S. trends in medication 
use for depression, anxiety, and insomnia 2020. Accessed July 29, 
2024. https://legacy.cigna.com/static/www-cigna-com/docs/health- 
care-providers/resources/americas-state-of-mind.pdf

22. Ziliak JP. Food hardship during the COVID-19 pandemic and great 
recession. Appl Econ Perspect Policy. 2021;43(1):132-152. https:// 
doi.org/10.1002/aepp.13099

23. Steven R, Schneider D. Introduction: the socioeconomic impacts of 
COVID-19. RSF. 2023;9(3):1-30. https://doi.org/10.7758/RSF. 
2023.9.3.01

24. Bruine de Bruin W. Age differences in COVID-19 risk perceptions 
and mental health: evidence from a national U.S. survey conducted 
in March 2020. J Gerontol B. 2021;76(2):e24-e29.

25. Pridemore WA, Trahan A, Chamlin MB. No evidence of suicide in
crease following terrorist attacks in the United States: an inter
rupted time-series analysis of September 11 and Oklahoma City. 
Suicide Life Threat Behav. 2009;39(6):659-670.

26. Claassen CA, Carmody T, Stewart SM, et al. Effect of 11 September 
2001 terrorist attacks in the USA on suicide in areas surrounding the 
crash sites. Br J Psychiatry. 2010;196(5):359-364.

27. Shoaf K, Sauter C, Bourque LB, Giangreco C, Weiss B. Suicides in 
Los Angeles County in relation to the Northridge earthquake. 
Prehosp Disaster Med. 2004;19(4):307-310.

28. Lester D. Suicide during war and genocide. In: Wasserman D, 
Wassermann C, eds. Oxford Textbook of Suicidology and 
Suicide Prevention. Oxford, UK: Oxford University Press; 
2009:215-218.

29. Bastiampillai T, Allison S, Brailey J, et al. Pandemics and social cohe
sion: 1918–1920 influenza pandemic and the reduction in US suicide 
rates. Prim Care Companion CNS Disord. 2021;23(3):20com02882.

30. Durkheim E. On Suicide. London: Penguin Classics; 2007.
31. Ruhm C. Are recessions good for your health? Q J Econ. 

2000;115(2):617-650.
32. Phillips JA, Nugent CN. Suicide and the great recession of 

2007-2009: the role of economic factors in the 50 U.S. states. Soc 
Sci Med. 2014;116:22-31.

33. Reeves A, McKee M, Stuckler D. Economic suicides in the great reces
sion in Europe and North America. Br J Psychiatry. 2014;205(3): 
246-247.

34. Finkelstein A, Notowidigdo MJ, Schilbach F, Zhang J. Lives vs. 
Livelihoods: The Impact of the Great Recession on Mortality and 
Welfare. NBER Working Paper 32110. National Bureau of 
Economic Research; 2024. Accessed January 2025. https://www. 
nber.org/papers/w30626

35. National Bureau of Economic Research. Business cycle dating. 
Accessed July 29, 2024. https://www.nber.org/research/business- 
cycle-dating

36. Kochhar R, Moslimani M. Wealth surged in the pandemic, but debt 
endures for poorer Black and Hispanic families. Pew Research 
Center. Accessed April 2, 2024. https://www.pewresearch.org/ 
race-ethnicity/2023/12/04/wealth-surged-in-the-pandemic-but-debt- 
endures-for-poorer-black-and-hispanic-families/

37. Venter ZS, Aunan K, Chowdhury S, Lelieveld J. COVID-19 lock
downs cause global air pollution declines. Proc Natl Acad Sci 
USA. 2020;117(32):18984-18990.

38. He J, Harkins C, O’Dell K, et al. COVID-19 perturbation on US air 
quality and human health impact assessment. PNAS Nexus. 
2024;3(1):pgad483. https://doi.org/10.1093/pnasnexus/pgad483

39. Davoudi M, Barjasteh-Askari F, Amini H, et al. Association of sui
cide with short-term exposure to air pollution at different lag times: 
a systematic review and meta-analysis. Sci Total Environ. 2021;771: 
144882. https://doi.org/10.1016/j.scitotenv.2020.144882

40. Heo S, Lee W, Bell ML. Suicide and associations with air pollution 
and ambient temperature: a systematic review and meta-analysis. 
Int J Environ Res Public Health. 2021;18(14):7699. https://doi. 
org/10.3390/ijerph18147699

41. Persico C, Marcotte DE. Air Quality and Suicide. NBER Working 
Paper 30626. National Bureau of Economic Research; 2021. 
Accessed January 2025. https://www.nber.org/papers/w32110

42. Sun Y, Bisesti EM. Political economy of the COVID-19 pandemic: 
how state policies shape county-level disparities in COVID-19 
deaths. Socius. 2023;9:23780231221149902. https://doi.org/10. 
1177/23780231221149902

43. Reger MA, Stanley IH, Joiner TE. Suicide mortality and coronavirus 
disease 2019—A perfect storm? JAMA Psychiatry. 2020;77(11): 
1093-1094. https://doi.org/10.1001/jamapsychiatry.2020.1060

44. Kong E, Prinz D. Disentangling policy effects using proxy data: 
which shutdown policies affected unemployment during the 
COVID-19 pandemic? J Public Econ. 2020;189:104257.

45. Maeng D, Li Y, Lawrence M, et al. Impact of mandatory COVID-19 
shelter-in-place order on controlled substance use among rural versus 
urban communities in the United States. J Rural Health. 2023;39(1): 
21-29. https://doi.org/10.1111/jrh.12688

46. Mason M, Arukumar P, Feinglass J. The pandemic stay-at-home or
der and opioid-involved overdose fatalities. JAMA. 2021;325(24): 
2495-2496. https://doi.org/10.1001/jama.2021.6700

47. Root ED, Slavova S, LaRochelle M, et al. The impact of the national 
stay-at-home order on emergency department visits for suspected 
opioid overdose during the first wave of the COVID-19 pandemic. 
Drug Alcohol Depend. 2021;228:108977. https://doi.org/10.1016/ 
j.drugalcdep.2021.108977

48. Wolf DA, Monnat S, Wiemers EE, et al. State COVID-19 policies 
and drug overdose mortality among working-age adults in the 
United States, 2020. Am J Public Health. 2024;114(7):714-722.

49. Goldin C. Understanding the economic impact of COVID-19 on 
women. Brookings Pap Econ Act. 2022;1(1):65-139.

50. Ziedan E, Simon KI, Wing C. Effects of state COVID-19 closure 
policy on non-COVID-19 health care utilization. NBER Working 
Paper 27621. National Bureau of Economic Research; 2020. 
Accessed January 2025. https://www.nber.org/papers/w27621

51. Cantor J, Sood N, Bravata DM, Pera M, Whaley C. The impact of 
the COVID-19 pandemic and policy response on health care utiliza
tion: evidence from county-level medical claims and cellphone data. 
J Health Econ. 2022;82:102581. https://doi.org/10.1016/j.jhealeco. 
2022.102581

52. Olfson M, Cosgrove CM, Altekruse SF, Wall MM, Blanco C. Living 
alone and suicide risk in the United States, 2008–2019 [published 
correction appears in Am J Public Health. 2023;113(5):585]. Am 
J Public Health. 2022;112(12):1774-1782. https://doi.org/10. 
2105/AJPH.2022.307080

53. Bureau of Labor Statistics; US Department of Labor; The 
Economics Daily. Time spent alone increased by an hour per day 
in 2020. Published August 27, 2021. Accessed January 18, 2025. 
https://www.bls.gov/opub/ted/2021/time-spent-alone-increased-by- 
an-hour-per-day-in-2020.htm

54. Leifheit KM, Pollack CE, Raifman J, et al. Variation in state-level 
eviction moratorium protections and mental health among US adults 
during the COVID-19 pandemic. JAMA Netw Open. 2021;4(12): 
e2139585. https://doi.org/10.1001/jamanetworkopen.2021.39585

55. Donnelly R, Farina MP. How do state policies shape experiences of 
household income shocks and mental health during the COVID-19 

Health Affairs Scholar, 2025, 3(3), qxaf024                                                                                                                                                         7

https://legacy.cigna.com/static/www-cigna-com/docs/health-care-providers/resources/americas-state-of-mind.pdf
https://legacy.cigna.com/static/www-cigna-com/docs/health-care-providers/resources/americas-state-of-mind.pdf
https://doi.org/10.1002/aepp.13099
https://doi.org/10.1002/aepp.13099
https://doi.org/10.7758/RSF.2023.9.3.01
https://doi.org/10.7758/RSF.2023.9.3.01
https://www.nber.org/papers/w30626
https://www.nber.org/papers/w30626
https://www.nber.org/research/business-cycle-dating
https://www.nber.org/research/business-cycle-dating
https://www.pewresearch.org/race-ethnicity/2023/12/04/wealth-surged-in-the-pandemic-but-debt-endures-for-poorer-black-and-hispanic-families/
https://www.pewresearch.org/race-ethnicity/2023/12/04/wealth-surged-in-the-pandemic-but-debt-endures-for-poorer-black-and-hispanic-families/
https://www.pewresearch.org/race-ethnicity/2023/12/04/wealth-surged-in-the-pandemic-but-debt-endures-for-poorer-black-and-hispanic-families/
https://doi.org/10.1093/pnasnexus/pgad483
https://doi.org/10.1016/j.scitotenv.2020.144882
https://doi.org/10.3390/ijerph18147699
https://doi.org/10.3390/ijerph18147699
https://www.nber.org/papers/w32110
https://doi.org/10.1177/23780231221149902
https://doi.org/10.1177/23780231221149902
https://doi.org/10.1001/jamapsychiatry.2020.1060
https://doi.org/10.1111/jrh.12688
https://doi.org/10.1001/jama.2021.6700
https://doi.org/10.1016/j.drugalcdep.2021.108977
https://doi.org/10.1016/j.drugalcdep.2021.108977
https://www.nber.org/papers/w27621
https://doi.org/10.1016/j.jhealeco.2022.102581
https://doi.org/10.1016/j.jhealeco.2022.102581
https://doi.org/10.2105/AJPH.2022.307080
https://doi.org/10.2105/AJPH.2022.307080
https://www.bls.gov/opub/ted/2021/time-spent-alone-increased-by-an-hour-per-day-in-2020.htm
https://www.bls.gov/opub/ted/2021/time-spent-alone-increased-by-an-hour-per-day-in-2020.htm
https://doi.org/10.1001/jamanetworkopen.2021.39585


pandemic? Soc Sci Med. 2021;269:113557. https://doi.org/10. 
1016/j.socscimed.2020.113557

56. National Center for Health Statistics. U.S. Census populations with 
bridged race categories. Published October 28, 2022. Accessed 
August 20, 2022. https://www.cdc.gov/nchs/nvss/bridged_race.htm

57. Hale T, Angrist N, Goldszmidt R, et al. A global panel database of 
pandemic policies (Oxford COVID-19 government response track
er). Nat Hum Behav. 2021;5(4):529-538.

58. Raifman J, Nocka K, Jones D,  et al. COVID-19 US state policy 
database. 2020. Accessed November 2024. www.tinyurl.com/ 
statepolicies

59. Platt E, Moran-McCabe K, Cook A, Burris S. Trends in US state public 
health emergency laws, 2021-2022. Am J Public Health Nations Health. 
2023;113(3):288-296. https://doi.org/10.2105/AJPH.2022.307214

60. Hamad R, Lyman KA, Lin F,  et al. The U.S. COVID-19 County 
Policy Database: a novel resource to support pandemic-related re
search. BMC Pub Health. 2022;22:1882. https://doi.org/10.1186/ 
s12889-022-14132-6

61. Canetto SS, Sakinofsky I. The gender paradox in suicide. Suicide 
Life Threat Behav. 1998;28(1):1-23.

62. Rossom RC, Penfold RB, Owen-Smith AA, Simon GE, Ahmedani 
BK. Suicide deaths before and during the coronavirus disease 2019 
pandemic: an interrupted time-series study. Med Care. 2022;60(5): 
357-360. https://doi.org/10.1097/MLR.0000000000001700

63. Pirkis J, John A, Shin S, et al. Suicide trends in the early months of 
the COVID-19 pandemic: an interrupted time-series analysis of pre
liminary data from 21 countries [published correction appears in 
Lancet Psychiatry. 2021;8(8):e18 and 2021;8(11):e21]. Lancet 
Psychiatry. 2021;8(7):579-588.

64. Schleimer JP, McCort CD, Shev AB, et al. Firearm purchasing and 
firearm violence during the coronavirus pandemic in the United 
States: a cross-sectional study. Inj Epidemiol. 2021;8(1):43. 
https://doi.org/10.1186/s40621-021-00339-5

65. Hoops K, Johnson T, Grossman ER, McCourt A, Crifasi C, 
Benjamin-Neelon SE. Stay-at-home orders and firearms in the 
United States during the COVID-19 pandemic. Prev Med. 
2020;141:106281. https://doi.org/10.1016/j.ypmed.2020.106281

66. Harvard T.H. Chan School of Public Health. Basic suicide facts, 
where? Accessed July 24, 2024. https://www.hsph.harvard.edu/ 
means-matter/basic-suicide-facts/where/

67. Denny JT. Family and household formations and suicide in the 
United States. J Marriage Fam. 2010;72(1):202-213. https://doi. 
org/10.1111/j.1741-3737.2009.00692x

68. Mayol-Garcia, Y. Pandemic brought parents and children closer: 
more family dinners, more reading to young children. Published 
January 3, 2022. Accessed January 18, 2025. https://www.census. 
gov/library/stories/2022/01/parents-and-children-interacted-more- 
during-covid-19.html

69. Garnett MF, Curtin SC. 2024. Suicide mortality in the United 
States, 2002–2022. NCHS Data Brief No. 509. Accessed January 
2025. https://doi.org/10.15620/cdc/160504

70. Park H, Sheen M, Clark P. Living alone for Black and White men 
and women over four decades, 1980–2019. RSF. 2025;11(2): 
26-45. https://doi.org/10.7758/RSF.2025.11.2.02

71. Ruhm CJ. US state restrictions and excess COVID-19 pandemic 
deaths. JAMA Health Forum. 2024;5(7):e242006. https://doi.org/ 
10.1001/jamahealthforum.2024.2006

8                                                                                                                                                         Health Affairs Scholar, 2025, 3(3), qxaf024

https://doi.org/10.1016/j.socscimed.2020.113557
https://doi.org/10.1016/j.socscimed.2020.113557
https://www.cdc.gov/nchs/nvss/bridged_race.htm
http://www.tinyurl.com/statepolicies
http://www.tinyurl.com/statepolicies
https://doi.org/10.2105/AJPH.2022.307214
https://doi.org/10.1186/s12889-022-14132-6
https://doi.org/10.1186/s12889-022-14132-6
https://doi.org/10.1097/MLR.0000000000001700
https://doi.org/10.1186/s40621-021-00339-5
https://doi.org/10.1016/j.ypmed.2020.106281
https://www.hsph.harvard.edu/means-matter/basic-suicide-facts/where/
https://www.hsph.harvard.edu/means-matter/basic-suicide-facts/where/
https://doi.org/10.1111/j.1741-3737.2009.00692x
https://doi.org/10.1111/j.1741-3737.2009.00692x
https://www.census.gov/library/stories/2022/01/parents-and-children-interacted-more-during-covid-19.html
https://www.census.gov/library/stories/2022/01/parents-and-children-interacted-more-during-covid-19.html
https://www.census.gov/library/stories/2022/01/parents-and-children-interacted-more-during-covid-19.html
https://doi.org/10.15620/cdc/160504
https://doi.org/10.7758/RSF.2025.11.2.02
https://doi.org/10.1001/jamahealthforum.2024.2006
https://doi.org/10.1001/jamahealthforum.2024.2006

	States’ COVID-19 policy contexts and suicide rates among US working-age adults
	Introduction
	Data and methods
	Data
	Suicides
	Population counts
	States’ COVID-19 policies

	Methods

	Results
	Discussion
	Conclusion
	Supplementary material
	Funding
	Conflicts of interest
	Notes


