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Water Shutoff Moratoria Lowered COVID-19 Infection

and Death Across U.S. States
Xue Zhang, PhD,1,2 Mildred E. Warner, PhD,1,2 Mary Grant, BS3
Introduction: A total of 34 U.S. state governments imposed moratoria on water shutoffs between
March and May 2020 to ensure equitable access to water during the COVID-19 pandemic. How-
ever, by the end of 2020, most of these moratoria had expired, and millions of people were exposed
to the risk of water disconnections. This study examines the linkage between water equity and pub-
lic health and provides policy recommendations for improving water access and health equity.

Methods: Event study was used to analyze the impact of a water shutoff moratorium on COVID-
19 daily infection growth rate and daily death growth rate from April 17, 2020 to December 31,
2020. The data were collected at the state level. The model controlled for mask mandates, at-risk
groups (percentage Hispanic population, percentage essential workers), and percentage health
insurance coverage.

Results: During the study period, having a water shutoff moratorium in place significantly lowered
the COVID-19 infection daily growth rate by 0.235% and significantly lowered the death growth
rate by 0.135%. In addition, a comprehensive moratorium covering all water systems (public and
private) significantly lowered the infection growth rate by 0.169% and significantly lowered the
death growth rate by 0.228%.

Conclusions: This study raises attention to the importance of water equity and the need for gov-
ernment actions to create more uniform protections from water shutoffs across all states. A com-
prehensive approach to water equity can protect the health and safety of all communities.
Am J Prev Med 2022;62(2):149−156. © 2021 American Journal of Preventive Medicine. Published by Elsevier
Inc. All rights reserved.
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The need to ensure access to safe drinking water
for handwashing, sanitation, and public health
is highlighted in the context of the coronavirus

disease 2019 (COVID-19) pandemic. Since March 2020,
one of the U.S. Centers for Disease Control and Preven-
tion’s top recommendations to help stop the spread of
the novel coronavirus is thorough and frequent
handwashing.1,2 However, tens of thousands of people
have been unable to follow this simple but crucial advice
because their water service has been shut off over an
inability to pay their water bills—for example, 22,000
customers in Jacksonville, Florida between July 10 and
October 83; 3,317 customers in Charleston, South Caro-
lina between August 17 and September 34; and 9,000
customers in Memphis, on the first day that shutoffs
resumed on August 24.5 In April 2020, the U.S.
unemployment rate of 14.4% represented the highest
rate since 1948,6 with many families losing work-related
income. The U.S. Census Bureau Household Pulse sur-
vey shows that a third of adults had difficulty in paying
household expenses during the pandemic.7

Water shutoffs pose a real threat to human health8

because the lack of adequate sanitation can cause dis-
eases to spread and allow people to become sick. The
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elderly, pregnant women, children, and people with dia-
betes and other illnesses are especially vulnerable.8 Ter-
mination of utility services contributes to housing
insecurity and is associated with homelessness.9,10 Black
and indigenous people of color, Latinx communities,
and low-income populations face higher disconnection
rates and are more likely to lack access to basic water
services.11 Water shutoffs can be traumatic because there
is a substantial, statistically significant impact of water
insecurity on psychological distress.12

Although previous work in the U.S. shows that protec-
tions from water shutoffs are rare,13 during the first 2
months of the pandemic, moratoria on water shutoffs
became more common.14−16 For example, in Detroit,
>141,000 households had been disconnected from water
service owing to unpaid bills since 2014. On March 12,
2020, the day after WHO declared the COVID-19 pan-
demic, Michigan’s governor, Gretchen Whitmer, and
Detroit city officials announced plans to stop shutoffs and
temporarily reconnect water services for all residents.17

Over the next several months, >800 localities and 34
states followed Detroit’s lead.14 New York, Michigan,
Pennsylvania, Connecticut, and Louisiana were among
the first to announce moratoria on shutoffs.14 However,
some states’ moratoria on water shutoffs expired as early
as May 2020, such as South Carolina and Montana.14

States’ various policy responses to the COVID-19 pan-
demic show an emerging area of scholarship: state gov-
ernments’ leadership in public health.15,16,18−20

As the COVID-19 public health crisis continues, how
to ensure equitable water access is a pressing health
equity issue. In the U.S., water utilities do not have uni-
versal service obligations or affordability mandates, and
residents have protection from disconnection only in
certain localities.21 For example, a 2015 national survey
found that only 8% of municipalities had programs to
protect low-income consumers from water shutoff.13

Although there is no federal agency that regularly tracks
water service disconnections specifically, the 2017 Amer-
ican Housing Survey shows that 6.5% of households had
utilities shut off after receiving notices of missed pay-
ment.22 This is in contrast to Europe, where countries
implement a variety of mechanisms to ensure access to
water. Some countries provide minimum subsistence
service levels to households, according to WHO guide-
lines.23 Other European countries provide water service
at discounted rates through social tariffs and social
funds, and some provide water disconnection bans.23

The COVID-19 pandemic has exposed and exacerbated
the pre-existing water affordability crisis in the U.S.
Among 894 utilities responding to an American Water
Works Association survey in 2019, only 37% of water
utilities indicated that they offered assistance to low-
income customers, although more than half indicated
that nonpayment of bills was a moderate or significant
problem.24 The lack of access to clean water because of
affordability undermines the basic human right to water
and health equity.
Moratoria on water shutoffs have protected hundreds

of thousands of people from disconnection. On the basis
of limited data from the New Jersey Board of Public Util-
ities, state-issued moratoria protected 37,386 households
—about 100,000 people—in New Jersey from water dis-
connection.25 The California moratorium potentially
protected 1.6 million households (1 in 8 households)
who were behind on their water bills.26 Similar examples
can be found in Virginia (more than half a million cus-
tomers were behind on payments, owing a total of
$88.6 million as of December 15, 2020),27 Wisconsin
(121,663 residential customers avoided disconnection as
of February 15, 2021),28 and North Carolina (146,704
residential customers owing $40 million avoided discon-
nection in July 2020).29 Research shows that utility shut-
off moratoria (both water and electricity) reduced
COVID-19 infections by 14% and deaths by 40% from
March 2020 to November 2020.30 As COVID-19 contin-
ued to rise in most states during 2020, it is important to
understand the relationship between water moratoria
and COVID-19 spread.
This study uses the most recent data on states’ mora-

toria actions and a multilevel regression to explore the
impact of water shutoff moratoria on COVID-19 spread:
daily infection growth rate and daily death growth rate.
The model controls for the timing of state mask mandate
policies and at-risk groups. The water shutoff morato-
rium is measured as an event—whether a moratorium
was in place in each state for each day of the study
period. Other research has also used event study to ana-
lyze the impact of policy actions on COVID-19 spread,
such as stay-at-home orders,31,32 mask mandates,32,33

and reopening.32 Event study allows this research to test
whether a water shutoff moratorium could lower the
COVID-19 infection and death rate.
METHODS

Study Sample
The unit of analysis was each U.S. state for each day from April
17, 2020 to December 31, 2020 (259 days). This equaled 12,950
observations. The outcome variables were COVID-19 daily infec-
tion growth rate and daily death growth rate. The growth rates in
confirmed cases and deaths were calculated using the previous 7-
day rolling average. This smoothed spikes and reporting fluctua-
tions (e.g., weekends) to get a more accurate estimate of the trend.
Both the COVID-19 infection growth rate and death rate had a
large fluctuation at the beginning of the pandemic owing to the
low initial denominator of cases. The study period began from
www.ajpmonline.org



Zhang et al / Am J Prev Med 2022;62(2):149−156 151
April 17 to exclude these outliers. April 17 was also about 1 month
after the earliest moratorium start and 1 month before the earliest
moratorium expiration.
Measures
The primary independent variable of interest was whether the
state had a water shutoff moratorium in place on each day in the
study period. Data were acquired from Food and Water Watch
(Appendix Table 1, available online).14 Food and Water Watch,
an advocacy group for public water, began tracking states enacting
moratoria on water shutoffs in mid-March 2020. In 2020, a mora-
torium on water shutoff was imposed by 34 of 50 states to protect
low-income families from water disconnection (Figure 1). Among
the 34 states, 20 states imposed a comprehensive moratorium cov-
ering all water systems (public and private), and 14 states imposed
a partial moratorium only covering water systems regulated by
state Public Utility Commissions (Figure 1). However, only 11 of
the 34 states still had an active moratorium in place at the end of
2020 (Appendix Table 1, available online).

States varied in their moratorium actions (Appendix Table 1,
available online). For example, South Carolina only imposed a 2-
month moratorium from March 2020 to May 2020. Virginia and
Michigan allowed their moratoria to expire in October and
November, respectively, when both states had a surging daily con-
firmed case rate, then resumed their moratoria in December 2020.
The model used a dummy variable (moratorium on water shutoff)
equal to 1 for each state, for each day between April 17, 2020 and
December 31, 2020, if a moratorium was in place in that state on
that day. Similarly, the dummy variable (comprehensive coverage
of moratorium) was equal to 1 if the state had comprehensive
moratorium coverage on each day.
Figure 1. State water shutoff moratoria actions in 2020.
E, east; N, north; S, south; W, west.

Source: Author analysis based on Food and Water Watch 2021.

February 2022
This study controlled for mask mandates to obtain a more
accurate picture of the impacts of the moratorium on water shut-
off. Ballotpedia34 tracks state orders requiring mask wearing
(Appendix Table 1, available online). Mask mandates are one of
the most effective ways to reduce COVID-19 transmission.32 By
the end of 2020, a total of 39 states required people to wear a
mask in public. New Jersey was the first state to impose a man-
dated masking order on April 10, 2020. Wyoming was the last
state to impose a mask mandate on December 9, 2020. Most states
required mask wearing by the end of 2020, except for Mississippi,
whose mask mandate expired on September 30, 2020. Similar to
the water shutoff moratorium variable, if the state had a mask
mandate for each day in the study period, a dummy variable
(mask mandate) was equal to 1.

Essential workers and minority groups are some of the most
vulnerable populations in the COVID-19 pandemic. The Center
on Budget and Policy Priorities35 calculated the number of essen-
tial workers for each state, including those working in essential
sectors (food production, manufacturing, public services, trans-
portation, utilities, warehousing) and frontline sectors (healthcare
services, retail, transportation, child care). The number of essential
workers was divided by the employed population aged ≥16 years.36

Among the minority groups, Hispanic or Latinx people are
exposed to the highest risk of COVID-19 cases,36 which is con-
trolled in this study using the percentage Hispanic population,
drawn from the most recent American Community Survey.37 The
model did not control for the population with underlying health
conditions owing to the high correlation with minority population
and essential workers. This study also controlled for the percent-
age of population with health insurance, drawn from the Ameri-
can Community Survey,37 because states with wider insurance
coverage might have lower death rates.



Table 2. Impact of State Water Shutoff Moratoria on COVID-
19 Infection and Death Rates: Model Results, U.S. States,
2020

Variables
Daily infection
growth ratea

Daily death
growth ratea

Moratorium on water shutoffb �0.235 �0.135

Comprehensive coverage of
moratoriumb

�0.169 �0.228

Mask mandatesc �0.214 �0.103

Percentage Hispanic
populationd

0.003 0.004

Percentage essential
workerse

0.020 0.038

Percentage health insurance
coveraged

0.001 �0.013

Daily COVID-19 test growth
ratea

0.552 —
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Statistical Analysis
This research examined the impact of a water shutoff moratorium
on the COVID-19 infection and death growth rate from April 17,
2020 to December 31, 2020. This study accounted for the second
COVID-19 wave in mid-July32 and a third wave at the end of
2020. The model controlled for the effect of time to get an overall
effect of the moratorium. Because the infection rate is related to
testing capacity and this capacity varies across states, the infection
growth rate model controlled for the daily test growth rate. The
death growth rate model controlled for daily hospitalization
growth rate for 2 reasons: higher hospitalization rates put more
stress on the medical system and may lead to more deaths, and
these hospitalized cases are more likely to be identified as
COVID-19 deaths. Both the daily test and hospitalization were
calculated using the same 7-day rolling average as case rates.
COVID-19 data were drawn from the New York Times COVID-
19 Tracking Project.38
Daily COVID-19
hospitalization growth ratea

— 0.017

N (days for each of 50 states) 12,950 12,950

Log likelihood �17,197 �19,784

Note: Boldface indicates statistical significance (p<0.05).
aNY Times COVID-19 Tracker (2020).34
RESULTS

Descriptive statistics are shown in Table 1. Table 1
shows that across all 50 states, on average, a moratorium
Table 1. Descriptive Statistics—State Moratorium on Water
Shutoff During COVID-19

Variables n Mean SD Min Max

Daily COVID-19
infection growth ratea

12,950 1.62 1.30 0 14.06

Daily COVID-19 death
growth ratea

12,950 1.38 1.75 0 38.46

Daily COVID-19 test
growth ratea

12,950 1.61 1.29 0 13.51

Daily COVID-19
hospitalization growth
ratea

12,950 0.76 5.78 �100 134.78

Moratorium on water
shutoffb

12,950 0.42 0.49 0 1

Comprehensive
coverage of
moratoriumb

12,950 0.22 0.42 0 1

Mask mandate in
placec

12,950 0.54 0.50 0 1

Percentage Hispanic
populationd

12,950 11.90 10.28 1.56 48.79

Percentage essential
workere

12,950 32.90 2.84 25.68 40.65

Percentage
population with
health insuranced

12,950 91.77 2.99 82.76 97.28

Note: N=days (April 17, 2020‒December 31, 2020) for each of the
50 U.S. states.
aNY Times COVID-19 Tracker (2020).34
bFWW (2021).15
cBallotpedia (2021).32
dACS (2015−2019) (2021)35
eCBPP (2020).33

ACS, American Community Survey; CBPP, Center on Budget and Policy
Priorities; FWW, Food and Water Watch; Max, maximum; Min, mini-
mum; NY, New York.

bFWW (2021).15
cBallotpedia (2021).32
dACS (2015−2019) (2021).35
eCBPP (2020).33

ACS, American Community Survey; CBPP, Center on Budget and Policy
Priorities; FWW, Food and Water Watch; NY, New York.
was in place about 42% of the time, and comprehensive
coverage was in place about 22% of the time. Mask man-
dates were in place about 54% of the time.
A multilevel mixed-effects linear regression was run in

Stata, version 14, to examine the relationship between
water shutoff moratorium and COVID-19 daily infec-
tion growth rate and daily death growth rate between
April 17, 2020 and December 31, 2020. Model results
are shown in Table 2.
Table 2 shows that for the days in states with a mora-

torium on water shutoffs, daily infection growth was
0.235% lower, and the death growth rate was 0.135%
lower. In addition, the days with comprehensive cover-
age of the moratorium were associated with a 0.169%
decrease in infection growth rate and a 0.228% decrease
in death growth rate.
The model also controlled for the days when a mask

mandate was in effect for each state. This was also
related to a lower growth rate in both COVID-19 con-
firmed cases and deaths as expected. Although COVID-
19 is an airborne disease, handwashing is also critical for
reducing COVID-19 spread.
As expected, states with a higher percentage of essen-

tial workers and a higher percentage of Hispanic popula-
tion had a higher infection growth rate and death growth
www.ajpmonline.org
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rate. By contrast, states with higher health insurance
coverage had lower death rates, but no effect on infec-
tion rate was observed.
DISCUSSION

This study gives special attention to equitable access to
water during the pandemic. By the end of 2020, only 11
of 50 states still had a water shutoff moratorium in place
(Appendix Table 1, available online), resulting in
218 million people, 67% of the total U.S. population,
without protection from water shutoff.37 Low-income
communities, tribal nations, and communities of color
face higher disconnection rates and the structural
impacts of bill delinquency.39,40 Water disconnection
results in compromising personal hygiene, which is cru-
cial for preventing COVID-19 transmission.1,2 Families
may decrease the consumption of household necessities
to cope with the utility shutoffs.41 The income loss due
to the pandemic worsened the situation. The linkage
between water affordability and the disproportional
impact of COVID-19 on minorities raises a serious con-
cern for health equity. This study shows that states with
a higher percentage of minorities and essential workers
have a higher COVID-19 daily infection growth rate and
death growth rate.
National leadership could help states, municipalities,

and water utilities broaden the focus of sustainable water
management to ensure the protection of water access for
the most vulnerable groups. If there were a nationwide
moratorium on water shutoff, estimation based on this
study shows a reduction in infections by 480,000 and
deaths by almost 9,000.42 National leadership in public
health is found with respect to housing evictions but not
to water shutoff. Congress passed the Coronavirus Aid
Relief Economic Security Act, which established a mora-
torium on evictions from federally related properties in
March 2020. This eviction protection ended on June 24,
2020, with protections for covered tenants lasting an
additional 30 days. The U.S. Centers for Disease Control
and Prevention then took executive action to impose a
broader nationwide moratorium on residential evictions
for nonpayment of rent on September 4, 2020, which
was renewed multiple times until the end of June
2021.43,44 However, national leadership is still absent in
protecting equitable access to water during the pan-
demic.
Financial assistance programs could be important to

avoid a tidal wave of shutoffs when moratoria expire.
Households have accrued an estimated nearly $9 billion
in water and sewer arrearages during the pandemic.45

According to the UN standard of water affordability,
February 2022
combined water and wastewater bills should not exceed
3% of household income.46 However, in the U.S., water
bills have increased faster than inflation, and the burden
is greatest for lower-income households. The U.S. Envi-
ronmental Protection Agency recommends an afford-
ability threshold of 4.5% of household income for water
and wastewater services. Although 11.9% of U.S. house-
holds had unaffordable water and wastewater bills in
2015, this was anticipated to increase to 35.6% of house-
holds in the next 5 years.47 Affordability is more of a
problem in private water systems owing to their higher
prices.48 In 2019, the average water bill was 4.65% of the
lowest quintile of household income.49,50 The family
income loss due to COVID-19 worsened the water
affordability issue. Funding programs could provide per-
centage-of-income payment plans and arrearage man-
agement programs for low-income households,
including households with young children, seniors, and
medically compromised individuals.
Better data collection and reporting are necessary to

help inform policy and solutions. Utilities should period-
ically report statistics about shutoffs, restorations,
arrears, aging of arrears, and other metrics to inform
policy. Utilities could provide a percentage-of-income
payment strategy for low-income households, and utili-
ties data could be reported by ZIP code or census tract
to allow investigation of disparate impacts on the basis
of race and other socioeconomic factors.51 This would
help inform outreach for water affordability programs.
National support for long-term financing for water

utilities would help address systemic inequalities and
create stronger, more resilient, and more equitable com-
munities. The nation’s water and wastewater systems
need federal support.52 The Water Affordability, Trans-
parency, Equity, and Reliability Act is the type of legisla-
tion needed to address water contamination,
affordability, job creation, and justice, all at the same
time.

Limitations
This study examined the days with water shutoff morato-
ria and mask mandates to innovatively capture multiple
policy actions in each state. There is a 28% overlap of the
model days between having a mask mandate and a water
shutoff moratorium in place. Thus, the ability to differen-
tiate the impacts of the 2 policies is limited owing to this
correlation. In addition, other policies could be related to
COVID-19 infection rate and death rate but are not con-
trolled in this study (for example, the stay-at-home
order20 and housing eviction moratoria.30)
This study developed a comprehensive data set at the

state level and used event study to innovatively examine
the impact of the timing and the duration of water shut-
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off moratoria on COVID-19 infection and death cases.
The models controlled for the impact of time, and the
key policy variable of interest, water shutoff moratoria,
is at the state level. Other studies use county-level data
to control for the impacts of both state and time.30 How-
ever, policy data at the county level do not exist. Future
studies could collect policy data at the county level for a
more fine-grained analysis.
CONCLUSIONS

During the entire study period of April 17, 2020
−December 31, 2020, in states with existing moratoria
on water shutoffs, the growth rate of both COVID-19
infections and deaths was significantly lower. The com-
prehensive moratoria on both public and private water
systems was also related to a lower growth rate. The
results raise attention to the importance of water equity
and call for government actions to create more uniform
protections from water shutoffs across all states. Vulner-
able households should be protected from shutoff at all
times. A comprehensive sustainable approach to water
equity can protect the health and safety of all communi-
ties. U.S. federal and state governments should come out
of this crisis with a newfound commitment to providing
access to water for all.
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