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BACKGROUND
In February 2022, Massachusetts rescinded a statewide universal masking policy 
in public schools, and many Massachusetts school districts lifted masking require-
ments during the subsequent weeks. In the greater Boston area, only two school 
districts — the Boston and neighboring Chelsea districts — sustained masking 
requirements through June 2022. The staggered lifting of masking requirements 
provided an opportunity to examine the effect of universal masking policies on 
the incidence of coronavirus disease 2019 (Covid-19) in schools.

METHODS
We used a difference-in-differences analysis for staggered policy implementation 
to compare the incidence of Covid-19 among students and staff in school districts 
in the greater Boston area that lifted masking requirements with the incidence in 
districts that sustained masking requirements during the 2021–2022 school year. 
Characteristics of the school districts were also compared.

RESULTS
Before the statewide masking policy was rescinded, trends in the incidence of 
Covid-19 were similar across school districts. During the 15 weeks after the state-
wide masking policy was rescinded, the lifting of masking requirements was as-
sociated with an additional 44.9 cases per 1000 students and staff (95% confi-
dence interval, 32.6 to 57.1), which corresponded to an estimated 11,901 cases and 
to 29.4% of the cases in all districts during that time. Districts that chose to 
sustain masking requirements longer tended to have school buildings that were 
older and in worse condition and to have more students per classroom than dis-
tricts that chose to lift masking requirements earlier. In addition, these districts 
had higher percentages of low-income students, students with disabilities, and 
students who were English-language learners, as well as higher percentages of 
Black and Latinx students and staff. Our results support universal masking as an 
important strategy for reducing Covid-19 incidence in schools and loss of in-per-
son school days. As such, we believe that universal masking may be especially 
useful for mitigating effects of structural racism in schools, including potential 
deepening of educational inequities.

CONCLUSIONS
Among school districts in the greater Boston area, the lifting of masking require-
ments was associated with an additional 44.9 Covid-19 cases per 1000 students and 
staff during the 15 weeks after the statewide masking policy was rescinded.
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The direct and indirect effects of 
the coronavirus disease 2019 (Covid-19) 
pandemic on children, their families, and 

surrounding communities have been substantial. 
By the end of February 2022, children and ado-
lescents in the United States had a higher preva-
lence of infection with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) than any 
other age group; children with Covid-19 are at 
risk for severe acute complications, death, and 
long-term sequelae (known as long Covid or post-
Covid conditions).1-4 Furthermore, by the end of 
September 2022, more than 265,000 children 
and adolescents in the United States had had a 
parent or caregiver die from Covid-19,5,6 and the 
pandemic had caused substantial interruptions 
in school settings — including staffing shortag-
es, closures, and missed school days — and had 
deepened educational inequities.7,8 These effects 
have been disproportionately borne by groups al-
ready made vulnerable by historical and contem-
porary systems of oppression, including structural 
racism and settler colonialism.9-11 Black, Latinx, 
and Indigenous children and adolescents are more 
likely to have had severe Covid-19, to have had a 
parent or caregiver die from Covid-19, and to be 
affected by worsening mental health and by edu-
cational disruptions than their White counter-
parts.6,8,12,13

During the Covid-19 pandemic, schools have 
become an important setting for implementing 
policies that minimize inequitable health, edu-
cational, social, and economic effects on children 
and their families. However, even before the pan-
demic, schools were not uniformly health-pro-
moting environments. Chronic underinvestment 
in combination with structural racism codified 
in state-sanctioned historical and contemporary 
policies and practices (e.g., redlining, exclusionary 
zoning, disinvestment, and gentrification) erod-
ed tax bases in some school districts and shaped 
the quality of public school infrastructure and as-
sociated environmental hazards.10,14-19 These pro-
cesses left school districts differentially equipped 
to respond to the Covid-19 pandemic and con-
centrated high-risk conditions, such as crowded 
classrooms and poor indoor air quality due to 
outdated or absent ventilation or filtration systems, 
in low-income and Black, Latinx, and Indigenous 
communities.14,18,19

Alongside other measures, universal masking 
with high-quality masks or respirators has been 

an important piece of a layered risk-mitigation 
strategy to reduce the transmission of SARS-CoV-2 
in community and school settings below levels 
that have been observed with individual (optional) 
masking.20-31 Massachusetts was among the 18 
states plus Washington, DC, that had a universal 
masking policy in public schools during the 2021–
2022 school year.32 The Massachusetts Department 
of Elementary and Secondary Education (DESE) 
rescinded the statewide masking policy on Feb-
ruary 28, 2022, in accordance with updated guid-
ance from the Centers for Disease Control and 
Prevention (CDC), and many Massachusetts school 
districts lifted masking requirements during the 
subsequent weeks. In the greater Boston area, 
only two school districts — the Boston and neigh-
boring Chelsea districts — sustained masking re-
quirements through June 2022.

The staggered lifting of masking requirements 
provided an opportunity to examine the potential 
effect of universal masking policies in schools. 
Specifically, this study aimed to assess trends in 
the observed weekly incidence of Covid-19 accord-
ing to the length of time that school districts 
sustained masking requirements; to compare the 
incidence of Covid-19 among students and staff 
in districts that lifted masking requirements with 
the incidence in districts that sustained masking 
requirements in a given reporting week in order 
to estimate the effect of lifting masking require-
ments; and to compare school-district character-
istics in districts that chose to sustain masking 
requirements longer with the characteristics in 
districts that chose to lift masking requirements 
earlier.

Me thods

Study Population

This study considered the 79 public, noncharter 
school districts in the greater Boston area, de-
fined according to the U.S. Census Bureau as the 
New England city and town area of Boston–
Cambridge–Newton (Fig. S1 in the Supplemen-
tary Appendix, available with the full text of this 
article at NEJM.org). Of these 79 school districts, 
7 with unreliable or missing Covid-19 data were 
excluded (Table S1). The final sample included 
72 school districts, which comprised 294,084 
students and 46,530 staff during the study period. 
The study period was defined as the 40 calendar 
weeks of the 2021–2022 school year, which ended 
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on June 15, 2022 (the end of the last full reporting 
week in all districts).

Intervention and Primary Outcome

The primary exposure variable was whether a 
school district lifted or sustained its masking re-
quirement in each reporting week. For all school 
districts, masking requirements were in place 
from the start of the study period through Feb-
ruary 28, 2022, when the statewide masking 
policy was rescinded. A school district was con-
sidered to have lifted its masking requirement in 
a given reporting week if the requirement had 
been lifted before the first day of the reporting 
week (reporting weeks start on Thursday). The 
primary outcome was the incidence of Covid-19 
among students and staff, considered together 
and separately.

Data Sources

For each school district, data regarding weekly 
Covid-19 cases, student enrollment, and staffing 
during the 2021–2022 school year were publicly 
available from the Massachusetts DESE.33,34 
Throughout the study period, DESE required stan-
dardized weekly reporting of all positive tests for 
Covid-19 among students and staff, regardless 
of symptoms, testing type or program (e.g., test-
ing of symptomatic persons or pooled polymerase-
chain-reaction testing), and testing location (com-
munity setting or school setting). Details regarding 
DESE reporting requirements are provided in the 
Supplementary Appendix. DESE strongly encour-
aged, and provided full funding for, school dis-
tricts to opt in to standardized Covid-19 testing 
programs; 2311 Massachusetts schools (approxi-
mately 95%) participated in at least one such 
program. From 1 month before the statewide 
masking policy was rescinded through the end 
of the school year, statewide testing recommen-
dations did not differ according to masking or 
vaccination status (Table S2).35

The dates during which masking require-
ments were in place for each school district were 
obtained from school-district websites or local 
news sources. For sensitivity analyses, data to be 
used for covariate adjustments, including data 
regarding Covid-19 indicators (i.e., measures of 
Covid-19 burden) according to city and town and 
Covid-19 vaccination coverage according to age, 
were publicly available from the Massachusetts 
Department of Public Health. For descriptive 

analyses, data regarding the distribution of stu-
dents and staff according to sociodemographic 
characteristics and the distribution of students 
in populations selected and defined by DESE 
(low-income students, students with disabilities, 
and English-language learner [ELL] students) 
during the 2021–2022 school year were obtained 
from DESE.34 In addition, data regarding building 
conditions and learning environment were ob-
tained from the Massachusetts School Building 
Authority 2016–2017 school survey (most recent 
data).36

Contributions

The first, second, and last authors wrote the first 
draft of the manuscript and vouch for the accu-
racy and completeness of the data and the fidelity 
of the study to the protocol, available at NEJM.org. 
All the authors reviewed and edited the draft 
and made the decision to submit the manuscript 
for publication. No external funding was received 
for this study.

Statistical Analysis

Trends in the observed incidence of Covid-19 
(weekly Covid-19 cases per 1000 population) be-
fore the statewide masking policy was rescinded 
were compared with trends after the policy was 
rescinded according to the length of time that 
school districts sustained masking requirements. 
A difference-in-differences analysis for staggered 
policy implementation was used to compare the 
incidence of Covid-19 in school districts that 
lifted masking requirements with the incidence 
in districts that sustained masking requirements 
in a given reporting week (i.e., school districts that 
had not yet lifted masking requirements) in order 
to estimate the effect of lifting masking require-
ments.37,38

Difference-in-differences methods allow for 
the estimation of causal effects of policy chang-
es enacted at the group level by comparing the 
change in the outcome over time in the interven-
tion group with the change in the control group, 
under an assumption of parallel trends (i.e., in 
the absence of the intervention, outcomes in the 
intervention group and the control group would 
have remained parallel over time).37,39 Unlike some 
observational methods, difference-in-differences 
methods are not biased by unmeasured time-
invariant confounders or time-varying confound-
ers with consistent trends across the intervention 
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and control groups; the absence of such bias 
strengthens causal inferences. In this analysis, 
the weekly and cumulative effects of lifting 
masking requirements during the 15 weeks after 
the statewide masking policy was rescinded 
were estimated with respect to the incidence of 
Covid-19 cases in school districts that lifted 
masking requirements (i.e., the average [mean] 
treatment effect among the treated). Details re-
garding the difference-in-differences analysis are 
provided in the Supplementary Appendix.

Several sensitivity analyses were performed: 
a formal test for parallel trends before masking 
requirements were lifted; adjustment for time-
varying covariates, including Covid-19 indicators 
at the community level, vaccination coverage, and 
previous incidences of infection among students 
and staff; and an assessment of the potential 
effects of differences in testing definitions or 
programs across districts (Tables S3 and S4). In 
the main analysis, data for the weeks in which 
school districts did not report Covid-19 cases 
were corrected (these weeks were originally re-
corded as having zero cases), all school districts 
in the greater Boston area were included as com-
parison districts, and weighting according to 
school population size was performed to capture 
the effect of masking policies at the population 
level.

Finally, to provide insight into Covid-19 policy 
decisions in schools and their potential to exac-
erbate or mitigate inequities in Covid-19 incidence 
and educational outcomes, descriptive analyses 
were performed. The decision to sustain or lift 
masking requirements was assessed according 
to various school-district characteristics, includ-
ing sociodemographic characteristics of the stu-
dents and staff and physical characteristics of 
the learning environment.

R esult s

Primary Analysis

Of the 72 school districts in the greater Boston 
area that were included in the study, only Boston 
Public Schools and Chelsea Public Schools sus-
tained masking requirements throughout the 
study period (Fig. S2A). Of the remaining school 
districts, 46 districts (64%) lifted masking re-
quirements in the first reporting week after the 
statewide masking policy was rescinded, 17 (24%) 
lifted masking in the second reporting week, 

and 7 (10%) lifted masking in the third report-
ing week (Fig. S2B). Cumulatively, 46 districts 
lifted masking requirements and 26 districts 
sustained masking requirements by the first re-
porting week after the policy was rescinded, 63 
lifted and 9 sustained masking by the second 
reporting week, and 70 lifted and 2 sustained 
masking thereafter.

Before the statewide masking policy was re-
scinded, the trends in the incidence of Covid-19 
observed in the Boston and Chelsea districts 
were similar to the trends in school districts that 
later lifted masking requirements. However, af-
ter the statewide masking policy was rescinded, 
the trends in the incidence of Covid-19 diverged, 
with a substantially higher incidence observed in 
school districts that lifted masking requirements 
than in school districts that sustained masking 
requirements. These trends were observed among 
students and staff overall (Fig.  1A), as well as 
among students alone (Fig. 1B) and among staff 
alone (Fig. 1C).

Figure 2 shows difference-in-differences es-
timates of additional weekly and cumulative 
Covid-19 cases associated with the lifting of 
masking requirements. Before masking require-
ments were lifted, difference-in-differences esti-
mates were essentially zero, a finding that sup-
ports the assumption of parallel trends. After 
masking requirements were lifted, the lifting of 
masking requirements was consistently associ-
ated with additional Covid-19 cases. The effect 
was significant during 12 of the 15 weeks after 
masking requirements were lifted. Weekly esti-
mates ranged from 1.4 additional cases per 1000 
students and staff (95% confidence interval [CI], 
0.6 to 2.3) in the first reporting week after mask-
ing requirements were lifted to 9.7 additional 
cases per 1000 students and staff (95% CI, 7.1 to 
12.3) in the ninth reporting week.

The strength of the association between 
school masking policies and the incidence of 
Covid-19 in school districts varied according to 
the incidence of Covid-19 in surrounding com-
munities; the strongest associations were observed 
during the weeks when the incidences in sur-
rounding communities were highest (Figs. S3 and 
S4). The weekly effects that were observed among 
students and staff overall were similar to those 
observed among students alone and those ob-
served among staff alone, with slightly greater ef-
fects observed among staff than among students. 
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In addition, the weekly effects were consistent 
with the cumulative effects.

Overall, the lifting of masking requirements 
was associated with an additional 44.9 Covid-19 
cases per 1000 students and staff (95% CI, 32.6 
to 57.1) during the 15 weeks after the statewide 
masking policy was rescinded (Table  1). This 
estimate corresponded to an additional 11,901 
Covid-19 cases (95% CI, 8651 to 15,151), which 
accounted for 33.4% of the cases (95% CI, 24.3 
to 42.5) in school districts that lifted masking 
requirements and for 29.4% of the cases (95% CI, 
21.4 to 37.5) in all school districts during that 
period. The effect was more pronounced among 
staff. The lifting of masking requirements was 
associated with an additional 81.7 Covid-19 cases 
per 1000 staff (95% CI, 59.3 to 104.1) during the 

15-week period, with these cases accounting for 
40.4% of the cases (95% CI, 29.4 to 51.5) among 
staff in school districts that lifted masking re-
quirements. Because persons who had a positive 
test for Covid-19 were instructed to isolate for at 
least 5 days, the additional cases translated to a 
minimum of approximately 17,500 missed school 
days for students and 6500 missed school days 
for staff during the 15-week period (Table S5).

Sensitivity Analyses

The results were shown to be robust in a range 
of sensitivity analyses, including analyses that as-
sessed potential differences in testing programs 
and analyses that adjusted for Covid-19 indicators 
at the community level and vaccination coverage 
according to age (Fig. S5). Results of sensitivity 

Figure 1. Incidence of Covid-19 in School Districts in the Greater Boston Area before and after the Statewide Masking Policy Was  
Rescinded.

The observed incidence of coronavirus disease 2019 (Covid-19) (weekly Covid-19 cases per 1000 population) among students and staff 
overall (Panel A), among students alone (Panel B), and among staff alone (Panel C) is shown for the 72 school districts in the greater 
Boston area that were included in the study. The greater Boston area was defined according to the U.S. Census Bureau as the New Eng-
land city and town area of Boston–Cambridge–Newton. The Massachusetts Department of Elementary and Secondary Education re-
scinded the statewide masking policy on February 28, 2022. The incidence is shown according to whether the school district lifted its 
masking requirement in the first, second, or third reporting week after the statewide masking policy was rescinded or the district sus-
tained its masking requirement. A school district was considered to have lifted its masking requirement in a given reporting week if the 
requirement had been lifted before the first day of the reporting week (reporting weeks start on Thursday). The dashed lines indicate the 
first (1), second (2), and third (3) school weeks (school weeks start on Monday) during which school districts lifted masking require-
ments. A total of 46 school districts lifted masking requirements during the first school week (starting on February 28, 2022) and in the 
first reporting week (starting on March 3, 2022) after the statewide masking policy was rescinded; 17 districts lifted masking require-
ments during the second school week (starting on March 7, 2022) and in the second reporting week (starting on March 10, 2022); 7 dis-
tricts lifted masking requirements during the third school week (starting on March 14, 2022) and in the third reporting week (starting on 
March 17, 2022); and 2 districts sustained masking requirements. Data points are shown on the first day of the reporting week and rep-
resent 3-week trailing rolling averages to reduce statistical noise. Dates on the x axis are restricted to the period immediately before and 
after the statewide masking policy was rescinded.
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analyses are provided in the Supplementary Ap-
pendix.

Descriptive Analyses

School districts that chose to sustain masking 
requirements longer had higher percentages of 
low-income students, students with disabilities, 
and ELL students (Fig. 3A), as well as higher per-
centages of Black and Latinx students (Fig. 3B) 
and Black and Latinx staff (Fig. 3C), than school 
districts that chose to lift masking requirements 

earlier. In addition, school districts that chose to 
sustain masking requirements longer tended to 
have school buildings that were older and in worse 
physical condition (e.g., with outdated or absent 
ventilation or filtration systems) and to have more 
students per classroom (Fig. 3D).

Discussion

Schools are an important yet politically contest-
ed space in the Covid-19 response, which makes 

B Cumulative Difference between Districts That Lifted Masking and
Districts That Sustained Masking

A Weekly Difference between Districts That Lifted Masking and
Districts That Sustained Masking
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analyses such as this one particularly relevant to 
decision makers. We estimated that the lifting of 
masking requirements in school districts in the 
greater Boston area during March 2022 contrib-
uted an additional 45 Covid-19 cases per 1000 
students and staff during the following 15-week 
period. Overall, this estimate corresponded to 
nearly 12,000 additional Covid-19 cases among 
students and staff, which accounted for one 
third of the cases in school districts that lifted 
masking requirements during that time and most 
likely translated to substantial loss of in-person 
school days.

We observed that the effect of school mask-
ing policies was greatest during the weeks when 
the background incidences of Covid-19 in sur-
rounding cities and towns were highest, a find-
ing that suggests that universal masking policies 
may be most effective when they are implement-
ed before and throughout periods of high SARS-
CoV-2 transmission. Under the CDC guidance at 
that time, as well as the updated guidance issued 
in August 2022, universal masking would not 
have been recommended until the incidences of 

Covid-19 in schools and surrounding communi-
ties were already nearing their peak (May 2022); 
by this time, a substantial proportion of the ef-
fects of masking polices that we observed had 
already accrued. As such, relying on lagging met-
rics such as CDC Covid-19 Community Levels and 
Covid-19 hospitalizations to inform school mask-
ing policies is most likely insufficient to prevent 
Covid-19 cases and loss of in-person school days, 
and policymakers might instead consider mea-
sures of community transmission (e.g., SARS-
CoV-2 wastewater concentration or Covid-19 in-
cidence) to inform such policies.

Understanding Covid-19 policy decisions re-
quires attention to power and existing historical 
and sociopolitical contexts.10,40 Structural racism 
and racial capitalism operate through multiple 
pathways, including higher levels of household 
crowding and employment in essential industries 
and lower levels of access to testing, vaccines, 
and treatment; these structural forces differen-
tially concentrate the risk of both SARS-CoV-2 
exposure and severe Covid-19 in low-income and 
Black, Latinx, and Indigenous communities.9-11,18 
In our study, school districts that chose to sustain 
masking requirements longer tended to have 
school buildings in worse physical condition and 
more students per classroom, and these districts 
had higher percentages of students and staff 
already made vulnerable by historical and con-
temporary systems of oppression (e.g., racism, 
capitalism, xenophobia, and ableism). In Boston 
and Chelsea, more than 80% of the students are 
Black, Latinx, or people of color, and these cities 
were among the Massachusetts cities and towns 
that were hit hardest by Covid-19. Students and 
families in these school districts have strongly 
advocated and organized for governmental ac-
tion to increase Covid-19 protections in schools, 
emphasizing their role as essential workers, the 
risk to vulnerable family members, and the un-
equal consequences of missed work and school.41,42 
The decision in some school districts to sustain 
school masking policies longer may therefore 
reflect an understanding among parents and 
elected officials that structural racism is embed-
ded in public policies and that policy decisions 
have the potential to rectify or reproduce health 
inequities.10,14,16,40

A growing body of work suggests that knowl-
edge of differential conditions and inequitable 
effects may decrease support for Covid-19 pro-

Figure 2 (facing page). Difference-in-Differences Estimates 
of Additional Weekly and Cumulative Covid-19 Cases 
Associated with the Lifting of Masking Requirements.

Difference-in-differences models were used to estimate 
the difference in the change in the incidence of Covid-19 
between school districts that lifted masking require-
ments and school districts that sustained masking re-
quirements in each reporting week among students 
and staff overall, among students alone, and among 
staff alone, with estimates calculated on a weekly basis 
(Panel A) and on a cumulative basis (Panel B). I bars 
and blue shading indicate 95% confidence intervals for 
weekly and cumulative differences, respectively. Esti-
mates are shown according to reporting weeks since 
masking requirements were lifted. Vertical dashed lines 
indicate the first reporting week in which masking re-
quirements were lifted in each school district; because 
the reporting week in which masking requirements 
were lifted varied according to district, the vertical 
dashed lines represent different calendar weeks for dif-
ferent school districts, depending on when masking re-
quirements were lifted. Values in light blue and dark 
blue show differences during the reporting weeks be-
fore and after masking requirements were lifted, re-
spectively. Horizontal dashed lines correspond to no 
difference; values above the line show additional Covid-19 
cases. Gray shading indicates the initial period of peak 
infection with the BA.1 subvariant of the B.1.1.529 
(omicron) variant (December 2021 through January 
2022). Details regarding the difference-in-differences 
analysis are provided in the Supplementary Appendix.
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tections among systematically advantaged groups, 
whose relative position largely insulates them from 
Covid-19 harms, while simultaneously increasing 

support among groups that are directly affected 
by systems of oppression.43-45 For example, in a 
randomized trial in which White persons were 

Figure 3. Characteristics of the School Districts.

Data regarding the following school-district characteristics are shown: distribution of students in populations selected and defined by 
the Massachusetts Department of Elementary and Secondary Education (DESE), including low-income students, students with disabili-
ties, and English-language learner (ELL) students (Panel A); distribution of students according to race or ethnic group (Panel B); distri-
bution of staff according to race or ethnic group (Panel C); and scores for building conditions and learning environment (Panel D). The 
data are shown in scaled variable values so that all variables can be depicted on the same scale; the scaled variable value reflects the 
difference from the mean value in standard deviations. Dashed lines indicate the mean value across all school districts. Dots indicate 
values for individual school districts. In the box plots, horizontal bars indicate the median value, boxes the interquartile range, whiskers 
the value 1.5 times the interquartile range, and diamonds the mean value. Data are plotted according to whether the school district had 
chosen to lift its masking requirement in the first, second, or third reporting week after the statewide masking policy was rescinded or 
the district had chosen to sustain its masking requirement. The data shown in Panels A, B, and C are for the 2021–2022 school year and 
were obtained from DESE.34 The data shown in Panel D were obtained from the Massachusetts School Building Authority 2016–2017 
school survey (most recent data).36
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assigned to receive information about structural 
causes of persistent Covid-19 inequities across 
racial or ethnic groups or to not receive such 
information, those who received the information 
were less likely to support Covid-19 prevention 
policies and were less likely to report individual 
concern about Covid-19 and empathy for the 
groups that were most affected.45 In several studies 
and polls, Black and Latinx parents were more 
likely than White parents to support school mask-
ing requirements and less likely to have confidence 
that schools could operate safely without addi-
tional protections.43,44,46 Failure to consider un-
equal baseline conditions and ongoing inequi-
table effects of Covid-19 policies risks further 
exacerbating inequities in Covid-19 incidence 
and educational outcomes.

Because universal masking policies in schools 
have been contentious, we anticipate several cri-
tiques. One such critique is that the benefits of 
universal masking in schools are outstripped by 
potential disruptions to teaching, learning, and 
social development. These effects warrant fur-
ther rigorous evaluation; however, to date, there 
is no clear existing evidence that masking inhib-
its learning or harms development.47,48 In addi-
tion, such effects might be considered alongside 
the spectrum of benefits of universal masking, 
including fewer missed school days and staffing 
shortages, reduced risk of illness for students 
and their families, and reduced economic hard-
ship for caregivers, who might miss work if their 
child is sick or if they become ill themselves. For 
example, in Lexington, MA, a comparison dis-
trict approximately 10 miles from Boston, mean 
student and staff absences due to Covid-19 dur-
ing weeks when masking was optional were 50% 
higher than absences during previous weeks, 
when masking was required (see the Supplemen-
tary Appendix).

In addition, severe Covid-19 and post-Covid 
conditions remain substantial risks among school-
age children. Like much of the United States, the 
greater Boston area has low Covid-19 vaccina-
tion coverage among children (only 53% of chil-
dren 5 to 11 years of age had been fully vacci-
nated in Boston and Chelsea through October 
2022, as compared with 67% in comparison 
districts), with substantial inequities according to 
race or ethnic group and socioeconomic status. 
Furthermore, we observed greater benefits of 
sustaining masking among staff, a finding that 

emphasizes that universal masking is an impor-
tant component of comprehensive workplace pro-
tections for staff, who may be at a higher risk for 
severe Covid-19 than students. In addition, staff 
absences may be especially consequential for stu-
dents who need additional educational supports 
and services, including ELL students and students 
with disabilities.

A second common critique is that there are 
alternative approaches to reducing transmission 
and severe disease, such as improved ventilation 
and increased vaccination coverage. Our findings 
show that the better ventilation and higher vac-
cination coverage in school districts that lifted 
masking requirements than in districts that sus-
tained masking requirements were insufficient 
to prevent all Covid-19 cases in these schools. 
Therefore, although we cannot weigh the full 
spectrum of individual and societal implications 
of masking policies, our study highlights the 
important role of interim universal school mask-
ing policies in mitigating the effects of Covid-19 
while longer-term, more sustainable policies are 
developed to increase vaccination uptake and im-
prove learning environments.

A key strength of this study is our use of 
difference-in-differences methods with staggered 
dates of the lifting of masking requirements. Al-
though there are some factors related to SARS-
CoV-2 exposure that differed across school dis-
tricts, difference-in-differences methods yield 
robust analyses in the context of sources of con-
founding that do not change over time (e.g., socio
demographic characteristics or building condi-
tions) or do not coincide with the policy change 
of interest. In sensitivity analyses, the benefits of 
masking requirements persisted after we con-
trolled for Covid-19 indicators at the community 
level, vaccination coverage, and previous incidence 
of infection. Furthermore, we found that school 
districts that lifted masking requirements were 
districts that would have been expected to have 
lower incidences of Covid-19 (on average, they had 
buildings in better physical condition and had 
higher vaccination coverage), which suggests that 
any residual confounding by Covid-19 risk would 
have led to underestimation of the harms of lift-
ing masking requirements overall.

A limitation of this study is that we did not 
have data regarding Covid-19 testing in individual 
school districts. However, DESE ended the prac-
tice of required testing of only unmasked close 
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contacts in January 2022, and data from that “test-
and-stay” program show that far too few schools 
continued with the program for it to explain our 
results. Under the most extreme assumptions, 
additional testing of unmasked close contacts 
could explain less than 7% of the estimated ex-
cess cases. Overall, our findings should be inter-
preted as the effect of universal masking policies 
and not as the effect of masking per se, since 
masks were still encouraged in most school set-
tings. Despite this consideration, the effect of lift-
ing masking requirements was substantial.

The winter wave of the B.1.1.529 (omicron) 
variant during the 2021–2022 school year will 
not be the final Covid-19 surge to affect students 
and staff, and ongoing efforts to address inequi-
table environmental risks and effects of Covid-19 
in school settings are urgently needed. Our results 
support that universal masking with high-quality 
masks or respirators during periods of high 

community transmission is an important strat-
egy for minimizing SARS-CoV-2 spread and loss 
of in-person school days. Our results also suggest 
that universal masking may be an important tool 
for mitigating the effects of structural racism in 
schools, including the differential risk of severe 
Covid-19, educational disruptions, and health and 
economic effects of secondary transmission to 
household members. School districts could use 
these findings to develop equitable mitigation 
plans in anticipation of a potential winter Covid-19 
wave during the 2022–2023 school year, as well as 
clear decision thresholds for removing masks as 
the wave abates.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.
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