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Abstract:

Introduction: U.S. lockdowns and school closures implemented
during the COVID-19 pandemic were intended to mitigate viral
transmission and protect public health. However, the broader
health effects of these interventions remain unclear. Methods:
We conducted a systematic review of peer-reviewed studies that
assessed the impact of U.S. lockdowns and school closures on
health-related outcomes excluding COVID-19 transmission and
mortality. Results: A total of 132 studies met inclusion
criteria, yielding 454 unique outcomes.. Lockdowns and school
closures were associated with detrimental health effects in the
majority of outcomes analyzed, including over 90% of mental
health, obesity-related, and health-related social need outcomes
(child development/education, employment, access to food, and
economic/financial stability). Analyses focused on vulnerable
populations, #such as racial and ethnic minorities, low-income
groups, and.dndividuals with disabilities, were significantly
more likely to report detrimental outcomes than the general
population. Conclusion: Given how lockdowns and school closures
may affect population well-being, policymakers should carefully
weigh both the benefits and harms of these interventions,
including how they may affect vulnerable populations. We
conclude with policy recommendations to mitigate ongoing harms

and inform more evidence-based decision-making.

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Introduction

The sudden onset of the COVID-19 pandemic posed
unprecedented challenges, forcing policymakers to make high-
stakes decisions amid profound uncertainty. Limited information
about the virus's transmission, risks, and severity left public
health professionals and governments grappling with _ how best to
respond. The U.S., like other countries, prioritized reducing
transmission by implementing “lockdowns”, an intervention that
may include shelter-in-place/stay-at=home orders and the closure
of schools and workplaces.'/? Although intended to curb COVID-19
morbidity and mortality, emerging evidence suggests lockdowns
may have adversely affected population health.3”’

In the U.S., lockdowns were implemented despite the “very
low quality” evidence pegarding their effectiveness during
previous pandemics/epidemics and the lack of information on
potentiall unintended downstream consequences.®!? Historically,
publi¢ headth authorities recommended lockdowns as a “last
resort” in part because of their serious ethical, economic,
health equity, and human rights concerns.® 137> While emerging
evidence indicates that lockdowns reduced COVID-19 viral
transmission'®!’ and had little to no effect on COVID-19
mortality, ! '81% far less attention has been given to the impact

of lockdowns on broader health outcomes. Consequently, decision-
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makers in future pandemics are left with an incomplete picture,
having evidence about the potential benefits of lockdowns (e.g.
reduced infections), but far less information on their potential
drawbacks. Some studies analyzing global data suggest that
lockdowns may have caused significant harm, including _ adverse
effects on mental health, educational attainment, and
socioeconomic conditions.?%?3 However, the applicability of these
global findings to the U.S. remains uncertain.given the complex
U.S. political and social landscape?® and existing health and
socio-economic disparities experienced..in the U.S. by vulnerable
populations.??

To address this gap in the literature, we conducted a
systematic review to examine the effects of U.S. lockdowns
including shelter-insplace/stay-at-home orders, workplace
closures, and school closures on any other health outcome beyond
their intended impact on COVID-19 transmission and mortality. We
assess the breadth and strength of evidence regarding these
consequences (either positive or negative), while considering
factors such as study design, types of outcomes studied, and
population characteristics. Further, we examine whether any
health outcomes were disproportionately experienced by a wide
range of vulnerable groups in U.S. society. By identifying these
broader impacts, our goal is to provide policymakers with a more

comprehensive understanding of the full range of outcomes that
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may result following lockdown decisions. These insights
contribute to the scientific understanding of the societal
effects of such interventions and aim to equip future
policymakers with more robust, evidence-based guidance for
promoting equitable and effective pandemic responses.

Methods

This systematic review was conducted and.reported in
accordance with the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines.

Search Strategy

A comprehensive literature search was performed using the
Medline and EMBASE bibliographic databases to identify
applicable studies published between January 1, 2020 and
December 31, 2024 " Thessearch included keywords such as “public
health response”, “pandemic restriction”, “lockdown”, and
“school cdosure”. The complete search strategy and list of

keywords used can be found in Supplementary Material A.

Inclusion Criteria

Studies were eligible for inclusion 1f they met the
following criteria: 1) published in English language peer-
reviewed journals, 2) conducted on a U.S. population or group,

irrespective of age, 3) focused on the impact of COVID-19
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lockdowns (defined as government-mandated stay-at-home/shelter-
in-place orders and workplace closures) and/or school closures

(defined as government or district-mandated temporary cessation

of in-person K-12 instruction), and 4) assessed a health-related

outcome other than COVID-19 transmission or mortality. We
excluded studies that: 1) lacked primary qualitative or
quantitative data (e.g., commentaries, letters /to the editor,
conference abstracts, systematic reviews or meta-analyses), or
2) reported data from multiple countries without the ability to

extract U.S.-specific results.

Study Selection

Retrieved search results from both databases were de-
duplicated. Three reviewers (HT, PC, and MG) independently
screened the titles and abstracts of all articles. Full-text
articles were then assessed for eligibility by at least two
reviewers . Any disagreements regarding inclusion were resolved
through discussion, with input from a fourth reviewer (NM) when

negessacrys

Data Extraction

A coding sheet was developed to extract key study
characteristics and information from the abstracts of included
studies. Prior to data extraction, the entire team met for

training sessions designed to encourage questions, pilot-test
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the coding sheet, and reconcile any differences in
interpretation and use of the coding sheet. A random sample of
15 papers was then independently coded by at least two
reviewers. Inter-rater reliability across all extracted
variables was high, with kappa statistics ranging from 0.72 to
1.0, indicating substantial to near-perfect agreement.?® The
remaining studies were divided among three reviewers, who
independently extracted data. Any questions ' or uncertainties
that arose during independent data extraction were discussed and

resolved in consultation with the full.team.

For each included study abstract, we extracted information
including all outcome variables that met our inclusion criteria
as well as type of publicthealth intervention studied (lockdown;
school closures; or ' both), study design (simulation,
qualitative, cross-sectional, pre-post, and quasi-experimental),
and geographic characteristics of the study population (single
state, multiple states, national). Because policy duration and
type.varied across states, we also recorded whether each study
examined outcomes during the initial national lockdown (March-
May 2020, relatively low variability) or an extended period
(June 2020 and after, greater cross-state policy variability).
For each unique outcome reported in included abstracts, we
extracted data on whether the outcome was measured among a

historically vulnerable or marginalized group (racial/ethnic
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minorities, non-English speaking/immigrants, sexual minority
groups, low socioeconomic groups, uninsured/publicly insured,
at-risk youth, those with disabilities, or the elderly). In
cases where studies included results from multiple countries,
the full manuscript was utilized to extract U.S.-specifiec

outcomes only.

For the main focus of our systematic review, we extracted
the empirical results of every outcome analyzed  and categorized
the statistical findings based on the direction and significance
of the associations. Outcomes were coded as “beneficial” if a
study reported a statistically.significant positive association
for desirable outcomes (e.g.,wincreased sleep duration) or a
statistically significant negative association for undesirable
outcomes (e.g., decreased substance use). Results were coded as
“detrimental” if a study reported a statistically significant
negative association for desirable outcomes (e.g., reduced
physicadractivity) or a statistically significant positive
association for undesirable outcomes (e.g., increased depressive
symptoms) . Results were classified as “null” if the study
reported no statistically significant associations for the
analyses of interest. In rare instances, and to be as
conservative as possible, i1f the implications of a statistically

significant effect could not be clearly determined (e.g.,
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decline in Google searches for “pregnancy test”),?’ the result

”

was coded as “unclear.” Finally, once all outcomes were
extracted, two reviewers (HT & NM) met on an iterative basis to
group outcomes into the following larger thematically-coherent
categories: access to food, access to health services,
alcohol/drug/substance use, child development/education,
disease-related, economic/financial stability, lemployment,
family well-being, general health measures, general healthcare
utilization, healthy behaviors, interpersonal

violence/neglect/abuse, mental healthy.obesity, suicide or self-

harm, and trauma/injury.

Analysis

We first examined the frequencies and percentages of study
characteristics amongrall included studies. Next, we analyzed
the distribution of statistical findings by outcome category
(i.e., detrimental, beneficial, null, or unclear). Using Chi-
square-tests, we assessed bivariate relationships between study
characterdstics and the likelihood of reporting detrimental
outcomes. Analyses were further stratified by whether study
outcomes focused on vulnerable populations and we evaluated the
number of detrimental outcomes within each wvulnerable group and
outcome category. Finally, we qualitatively report findings from

included studies with the strongest internal validity defined as
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those using quasi-experimental designs. We used Covidence
software to aid in the management our work, and Stata 19.5 for

all data analyses.

Results

The search strategy retrieved 6,329 unique articeles (see
Supplementary Material B). The full text of 496 .studies were
reviewed against inclusion/exclusion criteria after initial
title and abstract screening. In total, 132.studies met the
inclusion criteria (see Supplementary Materdial C) and were
included in the current analysis..As shown in Table 1, most
studies (n=93, 70.4%) focusedion lockdowns, while 27 (20.5%)
examined school closures, and 12 (9.1%) examined both
interventions. Fifty studies (37.9%) examined only the initial
national lockdown ‘(March-May 2020), seven (5.3%) focused solely
on the extended period (June 2020 and after), and seventy-five
(56.8%) spanned both periods. The most common study design was
pre/post (n=84, 63.6%) or cross-sectional (n=35, 26.5%). Less
common were quasi-experimental (n=6, 4.6%), qualitative (n=4,
3.0%)4 and simulation (n=3, 2.3%) study designs. Over half of
the studies (n=72, 54.5%) were conducted within a single state
and 52 (39.4%) were national in scope. Nearly a third of the

included studies (n=42, 31.8%) examined impacts on vulnerable

populations.

10
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Many authors examined more than one dependent variable in

their study. As such, the 132 included studies contained a total

of 454 outcome variables which were extracted and included in
our analyses (see Table 2). Three fourths of outcomes (n=339,
74.7%) were reported as detrimental. Mental health was the most
frequently included category of outcomes (n=68, 1540% of all
included outcomes), with 92.7% (n = 63) deemed /detrimental.

Other frequently studied outcome categories ' included access to

health services (n=60, 13.2% of all included outcomes) which had

75.0% of analyses (n=45) reporting detrimental outcomes; and
alcohol, drug, or substance use (n=50, 11.0%), where 64.0%
(n=32) of statistical conclusions were detrimental. All, or
nearly all, outcomes related to obesity (94.3%, n=50 of 53),
child development/educational (96.6%, n = 28 of 29), employment
(100%, n=11) access to. food (100%, n = 9), and
economic/financial stability (100%, n = 7) were statistically
significantly detrimental. In contrast, categories like
trauma/injury and disease-related outcomes showed a more mixed
pattern of outcome effects with less than half of analyses

reported as detrimental.

Several study characteristics and outcomes were associated
with a higher likelihood of reporting detrimental effects
associated with lockdowns and/or school closures (see Table 3).

Detrimental outcomes differed by study design, specifically

11
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cross—-sectional (n=95 of 112 outcomes; 84.8%) and qualitative
(n=20 of 22 outcomes; 90.9%) studies were more likely to report
detrimental outcomes compared to pre/post (n=197 of 285
outcomes; 69.1%) or gquasi-experimental designs (n=19 of 27
outcomes; 70.4%) (p = 0.002). Study designs with greater
generalizability to the overall U.S. population (i<e. national
or multi-state studies) were more likely to report detrimental
effects than studies that were limited to locations in one state
(84.1%, 85.0%, and 67.1%, respectively)®(p < 0.001). Analyses of
outcomes focused on vulnerable populations were significantly
more likely to report detrimental effects than analyses focused
on the general population (90.4%.vs. 70.0%, p < 0.001). In
contrast, when comparing lockdowns to school closures, the rates
of detrimental outcomes were similarly high, with no
statistically significant difference observed (72.7% vs. 80.7%,
p = 0.285). There was also no statistically significant
difference in the share of detrimental outcomes between studies
limited topthe initial national lockdown (75.4%) and those

including the extended period (74.2%) (p=0.771).

The most studied vulnerable population was racial and
ethnic minorities (29 analyses), followed by low socioeconomic
groups (23 analyses), at-risk youth (11 analyses) and
individuals with disabilities (11 analyses) (see Supplementary

Material D). Among the 104 outcomes from included analyses

12
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focusing on vulnerable populations (see Table 4), the majority
(n=94, 90.4%) were reported detrimental effects. The most
studied category was access to health services (n=24, 23.1%),
with 91.6% (n=22 of 24) of outcomes deemed detrimental. Among
analyses focused on any vulnerable population, one hundred
percent of outcomes were found to be detrimental in categories
such as obesity (n=18 of 18), economic/financidl stability (n=6
of 6), general health measures (n=5 of 5), acecéess to food (n=4
of 4), and employment (n=2 of 2). Outcomes were also found to be
predominantly detrimental in areas such as mental health (91.7%,
n=11 of 12), healthy behaviors (90.0%, n=9 of 10) and child

development/education (88.9%, n=8 of 9).

Not all outcomes examined were consistently associated with
detrimental effects. Eindings related to the effect of lockdowns
and school closures on' trauma and certain diseases in the
general population were more mixed. Approximately one-third of
studies on. trauma outcomes reported beneficial associations,
such.as reductions in motor vehicle-, pedestrian-, and
motorcycle-related accidents and trauma admissions.?82°
Conversely, another third of trauma analyses reported
detrimental associations, including increases in trauma-related
admissions due to gun and knife violence.3°3? Among disease-

related outcomes, lockdowns and school closures were associated

with decreases in hospitalizations for respiratory conditions

13
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among children, 3 but higher rates of late-stage lung cancer

diagnoses among adults likely due to delayed or missed care.3*

Of the 27 outcomes collected from included quasi
experimental studies, 19 were statistically detrimental, .two
were beneficial, two were null, and four were unclear (See
Supplementary Material E). Brodeur (2021) found increased Google

search activity for terms such as “boredom,” “loneliness,”

” ”

“sadness,” and “worry,” suggesting mental <health was “adversely
affected”.?® Cafferty (2024) reported a rise in the rate of
positive suicide screenings among adolescents during the first
pandemic year, with the trend reversing following school
reopening.3® Weaver (2021) feported sharp increases in BMI z-
scores among children during school closures, with an effect
approximately tenfold greater than the mean yearly increase
reported in pre<pandemic years (2017-2019) .37 This increase was
observed across/ gender, racial groups, and age, with the
greatest weight gains experienced by children with normal pre-
pandemic weight.3’ Rapoport (2021) found a decrease in reported
allegations of child maltreatment and child protective services
inveéstigations in New York City between March and May 2020.3% The
authors hypothesized that this decline most likely reflected
underreporting rather than a true reduction in incidence, as

stay-at-home orders and school closures disrupted traditional

surveillance and reporting mechanisms; however, this

14
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interpretation could not be directly confirmed from their data.3®
Ferwana (2024) found consistent increases in mental health
facility use during lockdowns and school closures, accounting
for cross-state and within-county variation in policies and
adjusting for local COVID-19 case counts.?? Diagnoses of panic
disorder and severe stress also rose significantly<during this
period, further indicating detrimental mental health outcomes.*®
Finally, Berger (2021) analyzed shifts in Google search activity
for terms related to family well-being,“namely reproductive and
family planning terms (“emergency contraceptive pill,”
“pregnancy test,” “abortion”, and “eondom”) .?’ The health
implications of these behavioral.shifts were classified as

“unclear”.

Discussion

Findings from this review indicate that both lockdowns and
school closures were frequently associated with detrimental
effects across multiple categories of health outcomes, including
measures.of mental health, obesity, and health-related social
needs(i.e. child development/education, employment, food
access, and economic/financial stability). Our results are
consistent with studies conducted outside the U.S., which have
similarly documented that these interventions were associated

22,40
’

with increased rates of anxiety and depression rising

15
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obesity, worsening food insecurity, % declines in student

23,46 gnd disruptions to employment®’ or

achievement and learning,
economic stability.? Notably, U.S. lockdowns and school closures
were associated with disproportionate harm among vulnerable

populations, a finding also reported in global research.®:20:43/30

The disproportionate burden these measures place on
vulnerable populations is likely driven by the '‘effect of
lockdowns and school closures on health-related social needs.
Workplace closures disrupted employment and income, which in
turn affected food and housing stability. Similarly, school
closures limited children’s access.to both educational
opportunities and essentialisnutrition through subsidized meal
programs. While interventions aimed at protecting population
health during crises may be necessary, those that undermine
health-related social needs are particularly problematic given
the well-established evidence demonstrating how these factors
are stronger predictors of overall health than medical care or
individual health behaviors.°"% Because COVID-19 lockdowns and
school /closures disrupted health-related social needs, they may
have exacerbated existing health inequities in the U.S. Thus,
when utilitarian aims, such as maximizing lives saved, seem to
dominate infection control strategies during public health

emergencies, it remains critical for policymakers to carefully

16
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consider the benefits, harms, and ethical implications of these

policies even in times of uncertainty.?®3%

Given our findings, public health decisions regarding
lockdowns and school closures may have inadvertently violated
the foundational principles of public health ethics that
emphasize Jjustice, equity, and protection of vulnexrable
populations.®¥> Key public health frameworks, including the
Social Determinants of Health model, Maslow’s Hierarchy of
Needs, and the Socioecological Model, *2°".highlight the ethical
and practical limitations of expecting individuals to comply
with stay-at-home orders while their basic survival needs are
unmet or become destabilized. Maslow’s theory, for instance,
underscores how social /and economic disadvantage constrains an
individual’s capacity to prioritize health-related behaviors. As
a result, when basic physiological and safety needs including
food and economic stability are disrupted, vulnerable
populations already living at or near the lowest tier of
Maslow’s hierarchy are more likely to focus on survival rather
than health promotion. As such, policies that broadly undermine
access to health-related social needs should be enacted only
with extreme caution and swiftly reversed when emerging data
shows that the true infection risk is far lower® than early,

often unreliable simulation models suggested. >’

17
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Beyond adverse effects on health-related social needs,
lockdowns and school closures were associated with poor outcomes
in mental health and obesity. Quasi-experimental studies
reported an 18% increase in mental health facility use acroOss
all ages®’ and a 19-fold increase in obesity risk among children
previously classified at normal weight prepandemics°’ These data
raise concerns about long-term population health and downstream
burdens on health systems. Both poor mental ‘health and obesity
increase all-cause mortality and imposetsubstantial financial
burdens on communities.®% % Furthermore, several studies also
found that these negative outcomes were not evenly distributed,
with Black and Hispanic populations disproportionately
experiencing poorer mental health®? % and worse obesity-related
outcomes than White populations.?37:%°8 These findings further
suggest that lockdowns sand school closures worsened existing
health inequities, potentially leading to greater long-term

harms.

The potential lasting effects of lockdowns and school
closures such as rising childhood obesity, worsening mental
health, and learning loss warrant policies focused on recovery
efforts. Our findings point to the need for ongoing national and
state-level policies that reverse these harms by strengthening
mental health care, education, and social support systems,

especially in communities hit hardest. In the future, policy

18
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decisions regarding pandemic restrictions should weigh health,
economic, and educational outcomes openly and fairly,
recognizing that protecting well-being involves more than
preventing disease. Tools that compare different policy trade-
offs (such as quality-adjusted life years saved and lost) .can
help ensure that no group bears an unfair share of the burden.
Future policies should also aim to be as least /restrictive as
possible, with clear equity safeguards (i.e. ensuring that no
community experiences substantially greater rates of food
insecurity or youth mental health crises). When disparities
widen, governments should pivot to less disruptive strategies or
provide targeted supports. Importantly, a just and resilient
approach must prioritize public engagement and transparency not

just retrospectively; but proactively.?®’

Our study 4ds the first to systematically quantify the broad
health impacts of lockdowns and school closures in the U.S.
Nevertheless, several limitations should be acknowledged. First,
similar to every individual paper included in this review, there
is' potential for confounding between the effects of lockdown
policies and the effects of the pandemic itself. For example,
worsening mental health during the pandemic may have reflected
stay-at-home restrictions or fear of infection, bereavement, or
stress among frontline workers. While this limitation applies

broadly across studies in this area, some of the most rigorously
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designed analyses did attempt to address this concern. For
instance, quasi-experimental work found that increases in mental
health facility use were more strongly associated with the
presence of lockdown policies than with the pandemic or ildness
itself,?® suggesting that policy restrictions exerted an
independent effect on population well-being. Second, we
recognize that our search strategy may have missed some health
outcomes that could have been affected by lockdowns. Because our
focus was limited to health-related out¢omes, other important
societal effects, such as changes inpublic trust or the
viability of small businesses, were outside the scope of our
study. Third, we extracted outcome data from study abstracts,
not full manuscripts, which may have led to an undercounting of
relevant outcomes. Similarly, we excluded studies that analyzed
the general impact of the pandemic, but did not explicitly
measure the effects of lockdowns or school closures as distinct
exposures. This exclusion, while necessary for internal
validity, may have omitted studies with relevant insights. Taken
together, these limitations suggest our study likely
underestimates the full effects of health consequences
assoclated with lockdowns and/or school closures. Nonetheless,
because not all outcomes (such as those related to trauma or

disease) were consistently associated with detrimental effects,
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the overall distribution of findings helps mitigate concerns

about publication bias within this review.

Beyond measuring broad health impacts, future research
should also quantify the economic burden associated with
lockdowns and school closures, and the total quality-adjusted
life years saved and lost from imposing such measures.=By using
various metrics to evaluate the effect of these policies,
decision-makers and public health professionals gain a better
understanding of both the upsides and downsides of these
interventions. In addition, our findings provide an opportunity
for the broader field to reflect upon what level of infectious
disease risk is ethically and justly appropriate to restrict
access to education and"the right to work, which are considered
inalienable human rights.directly linked to health and well-

being.’?

In conclusion, this systematic review generated evidence
that can better inform public health professionals and decision-
makers on<broader health outcomes associated with lockdowns and
school” closures. Our findings suggest these interventions
contributed to significant adverse health effects. Policymakers
should carefully weigh the full spectrum of health consequences

when considering future lockdown and school closure decisions,
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particularly ones that threaten to exacerbate existing health

inequities among vulnerable groups.

Conflict of Interest: All authors have no conflicts of interest

to report.

Acknowledgements: None

Funding: None

References:

1.

Herby J, Jonung L, Hanke S. A Literature Review and Meta-
Analysis of the Effects of Lockdowns on COVID-19 Mortality.
Studies in Applied Economics. Published online January 21,
2022 . Accessed December 31, 2024.
https://ideas.repec.org//p/ris/jhisae/0200.html

Glover RE, van Schalkwyk MCI, Akl EA, et al. A framework for
identifying and mitigating the equity harms of COVID-19
policy interventions. J Clin Epidemiol. 2020;128:35-48.

Agostinelli E; Doepke M, Sorrenti G, Zilibotti F. When the
great equalizer shuts down: Schools, peers, and parents in
pandemic times. J Public Econ. 2022;206(104574) :104574.

Schippers+MC, Iocannidis JPA, Joffe AR. Aggressive measures,
rising dinequalities, and mass formation during the COVID-19
crisis:.An overview and proposed way forward. Front Public
Health. 2022;10:950965.

Rahman M, Ahmed R, Moitra M, et al. Mental distress and human
rights violations during COVID-19: A rapid review of the
evidence informing rights, mental health needs, and public
policy around vulnerable populations. Front Psychiatry.
2020;11:603875.

Gostin 1O, Friedman EA, Hossain S, et al. Human rights and

the COVID-19 pandemic: a retrospective and prospective
analysis. Lancet. 2023;401(10371):154-168.

22

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



WN =

[Co 2ol NINe)JNG RN

11
12
13

14
15
16
17
18
19

20
21
22
23

24
25
26

27
28
29

30
31
32

33
34
35
36

37
38
39
40

10

11

12

13

14

15

16

Bambra C, Riordan R, Ford J, Matthews F. The COVID-19
pandemic and health inequalities. J Epidemiol Community
Health. 2020;74(11) :964-968.

Non-pharmaceutical public health measures for mitigating the
risk and impact of epidemic and pandemic influenza. September
19, 2019. Accessed December 31, 2024.
https://www.who.int/publications/i/item/non-pharmaceutical =
public-health-measuresfor-mitigating-the-risk-and-impact-of-
epidemic-and-pandemic-influenza

World Health Organization Writing Group, Bell D, Nieoll A, et
al. Non-pharmaceutical interventions for pandemic.influenza,
national and community measures. Emerg Infect Dis.
2006;12 (1) :88-94.

.Guide to public health measures to reduce the impact of

influenza pandemics in Europe - ‘The ECDC Menu.’ Published
online June 17, 2009. Accessed May 6,. 2025.
https://www.ecdc.europa.eu/en/publications-data/guide-public-
health-measures-reduce-impact=influenza-pandemics—-europe-
ecdc-menu

.Aledort JE, Lurie N, Wasserman J, Bozzette SA. Non-

pharmaceutical public health interventions for pandemic
influenza: an evaluation of the evidence base. BMC Public
Health. 2007;7 (1) :208.

.Hirt J, Janiaudd P, Hemkens LG. Randomized trials on non-

pharmaceuticad interventions for COVID-19: a scoping review.
BMJ Evid Based .Med. 2022;27 (6) :334-344.

.Blake KD, Blendon RJ, Viswanath K. Employment and compliance

with pandemic influenza mitigation recommendations. Emerg
Infect Diss 2010;16(2) :212-218.

.Berkman B. Mitigating pandemic influenza: the ethics of

implementing a school closure policy. J Public Health Manag
Pract. 2008;14 (4) :372-378.

.Brown ST, Tai JHY, Bailey RR, et al. Would school closure for

the 2009 HIN1 influenza epidemic have been worth the cost?: a
computational simulation of Pennsylvania. BMC Public Health.
2011;11 (1) :353.

.Walsh S, Chowdhury A, Braithwaite V, et al. Do school

closures and school reopenings affect community transmission
of COVID-19? A systematic review of observational studies.
BMJ Open. 2021;11(8) :e053371.

23

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



o 01 b~ WN =

O

10
11
12
13

14
15
16
17
18

19
20
21

22
23
24

25
26
27
28
29

30
31
32

33
34

35
36
37

17

18

19

20

21

22

23

24

25

26

277

.Ayouni I, Maatoug J, Dhouib W, et al. Effective public health

measures to mitigate the spread of COVID-19: a systematic
review. BMC Public Health. 2021;21(1) :1015.

.Allen DW. Covid-19 lockdown cost/benefits: A critical

assessment of the literature. Int J Econ Bus. 2022;29(1) :2-
32.

.Gibson J. Government mandated lockdowns do not reduce Covid-

19 deaths: implications for evaluating the stringent New
Zealand response. N Z. Econ Pap. 2022;56 (1) :17-28.

.Bardosh K. How did the COVID pandemic response harm society?

A global evaluation and state of knowledge review (2020-21).
SSRN Electron J. Published online May 14, 2023.
doi:10.2139/ssrn.4447806

.Viner R, Russell S, Saulle R, et al. School closures during

social lockdown and mental health, health behaviors, and
well-being among children and adolescents during the first
COVID-19 wave: A systematic review., JAMA Pediatr.
2022;176(4):400-4009.

.Felfe C, Saurer J, Schneidexr P, et al. The youth mental

health crisis: Quasi-experimental evidence on the role of
school closures. Sci Adv. 2023;9(33):eadh4030.

.Engzell P, Frey Ay Verhagen MD. Learning loss due to school

closures during< the COVID-19 pandemic. Proc Natl Acad Sci U S
A. 2021;118(17) :e2022376118.

.Blazina C./America 1is exceptional in the nature of its

political divide. Pew Research Center. November 13, 2020.
Accessed December 31, 2024.
https.://www:pewresearch.org/short-reads/2020/11/13/america-
is-vexceptional-in-the-nature-of-its-political-divide/

.LaVeist TA, Pérez-Stable EJ, Richard P, et al. The economic

burden of racial, ethnic, and educational health inequities
in the US. JAMA. 2023;329(19):1682-1692.

.McHugh ML. Interrater reliability: the kappa statistic.

Biochem Med . 2012;22(3):276-282.

.Berger 1M, Ferrari G, Leturcg M, Panico L, Solaz A. COVID-19

lockdowns and demographically-relevant Google Trends: A
cross-national analysis. PLoS One. 2021;16(3) :e0248072.

24

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



ArOwWODN -

- O © 0o NdO O

— —

13
14

15
16
17

18
19
20
21

22
23
24

25
26
27

28
29
30
31

32
33
34
35

36
37
38
39

28

29

30

31

32

33

34

35

36

37

38

.Chiba H, Lewis M, Benjamin ER, et al. “Safer at home”: The

effect of the COVID-19 lockdown on epidemiology, resource
utilization, and outcomes at a large urban trauma center. J
Trauma Acute Care Surg. 2021;90(4):708-713.

.Madhok DY, Nardone A, Caceres EU, Wong AHK, Zhang L,

Rodriguez RM. The impact of the COVID-19 shelter-in-place
order on traumatic brain injuries in San Francisco,
California. J Emerg Med. 2023;65(6) :e479-e486.

.Bliton JN, Paul J, Smith AD, et al. Increases infadolescent

firearm injuries were associated with school closures during
COVID-19. Injury. 2023;54(8):110824.

.Krzyzaniak A, Carroll AN, Rooney AS, Calvo RY,.Bansal V, Sise

MJ. Firearm assaults in communities: The impact of COVID-19
lockdown. Am Surg. 2023;89(10) :4200-4207.

.Badach JM, Platoff R, Rattigan D, et.alwTrauma incidence

during the New Jersey COVID-19 stay=at-home order: A
multicenter study. J Surg Res..2023;284:264-268.

.Bazzi AJ, Sallman ZF, Greenwell AM, Manolis AT, Khanafer R,

Haidar-Elatrache S. Prolonged.school closure and pediatric
respiratory hospitalizations: The silver lining of the COVID-
19 pandemic. Glob Pediatr Health. 2024;11:2333794X231224999.

.Mynard N, Saxena A, Mavracick A, et al. Lung cancer stage

shift as a resudt of COVID-19 lockdowns in New York City, a
brief report. Clin Lung Cancer. 2022;23(3) :e238-e242.

.Brodeur A, Clark AE, Fleche S, Powdthavee N. COVID-19,

lockdowns iand well-being: Evidence from Google Trends. J
PubliciEcon. 2021;193(104346):104340.

.Cafferty R, Haasz M, Leonard J, Ambroggio L. Impact of COVID-

197and public health measures on positive suicide screens
amongremergency department children. Pediatr Emerg Care.
2024;40 (9) :e227-e232.

.Weaver RG, Hunt ET, Armstrong B, et al. COVID-19 leads to

accelerated increases in children’s BMI z-score gain: An
interrupted time-series study. Am J Prev Med.
2021;61(4) :el6l-el69.

.Rapoport E, Reisert H, Schoeman E, Adesman A. Reporting of

child maltreatment during the SARS-CoV-2 pandemic in New York
City from March to May 2020. Child Abuse Negl. 2021;116 (Pt
2):104719.

25

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



WN =

NOoO o b~

10
11

12
13
14

15
16
17
18

19
20
21
22

23
24
25

26
27
28

29
30
31

32
33
34
35

36
37
38

39

40

41

42

43

44

45

46

477

48

49

.Ferwana I, Varshney LR. The impact of COVID-19 lockdowns on

mental health patient populations in the United States. Sci
Rep. 2024;14 (1) :5689.

.Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact

of COVID-19 and lockdown on mental health of children and
adolescents: A narrative review with recommendations.
Psychiatry Res. 2020;293(113429) :113429.

.Piesch 1L, Stojan R, Zinner J, Blsch D, Utesch K, Utesch T.

Effect of COVID-19 pandemic lockdowns on body mass index of
primary school children from different socioeconomie
backgrounds. Sports Med Open. 2024;10 (1) :20.

.Kim ES, Kwon Y, Choe YH, Kim MJ. COVID-19-related school

closing aggravate obesity and glucose intolerance in
pediatric patients with obesity. Sci Rep. 2021;11(1):5494.

.Thomas M, Eveleigh E, Vural 7, et al. The impact of the

COVID-19 pandemic on the food security of UK adults aged 20-
65 years (COVID-19 food security and dietary assessment
study). Nutrients. 2022;14(23):5078.

.Seager J, Oakley E, Akhtar A,.Das S, Hamory J, Baird S.

Adolescent social outcomesdeclined during COVID-19: Evidence
from Bangladesh, Jordan, and Ethiopia. Health Aff (Millwood) .
2023;42(12):1726-1737.

.Seager J, Baird< S, /Kalow J, Tauseef S. Locking down

adolescent hunger: €COVID-19 and food security in Bangladesh.
Appl Econ Perspect Policy. 2023;45(4) :1956-1981.

.Hammerstein S, Koénig C, Dreisdrner T, Frey A. Effects of

COVID-19-related school closures on student achievement-A
systematic review. Front Psychol. 2021;12:746289.

.Hoehn-Velasco L, Silverio-Murillo A, Balmori de la Miyar JR.

The long downturn: The impact of the great lockdown on formal
employment. J Econ Bus. 2021;115(105983) :105983.

.Buheji M, da Costa Cunha K, Beka G, et al. The extent of

COVID-19 pandemic Socio-economic impact on global poverty. A
global integrative multidisciplinary review. Am J Econ.
2020;10(4) :213-224.

.Li L, Taeihagh A, Tan SY. A scoping review of the impacts of

COVID-19 physical distancing measures on vulnerable
population groups. Nat Commun. 2023;14(1):599.

26

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



WN =

(o) ¢ N

17
18

19
20
21

22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38

50

51

52

53

54

55

56

57

58

59

.Oakley E, Vintges J, Abu Hamad B, et al. Adolescence,

Interrupted: A narrative review of the impact of Covid-19 on
adolescent wellbeing. World Dev. 2025;185(106786):106786.

.Hood CM, Gennuso KP, Swain GR, Catlin BB. County Health

Rankings: Relationships between determinant factors and
health outcomes. Am J Prev Med. 2016;50(2):129-135.

.Seabrook JA, Avison WR. Socioeconomic status and cumulative

disadvantage processes across the life course: implications
for health outcomes: Socioeconomic status and cumulative
disadvantage. Can Rev Sociol. 2012;49(1) :50-68.

.Jennings B, Arras J. Ethical Guidance for Public|Health

Emergency Preparedness and Response: Highlighting Ethics and

Values in a Vital Public Health Service. Centers for Disease

Control and Prevention; 2008. https://www.cdc.gov/scientific-
integrity/media/pdfs/2024/10/White Paper Final for Website 20
12 4 6 12 final for web 508 compliant.pdf

.Kass NE. An ethics framework for public health. Am J Public

Health. 2001;91(11):1776-1782.

.Barnes M. Classics in the History of Psychology -- A. H.

Maslow (1943) A Theory of Human Motivation. Accessed July 22,
2025. https://psychclassics.yorku.ca/Maslow/motivation.htm

.Ecological models~of health behavior. Health behavior and

health education: Theory, research, and practice. Published
online 2008. https://psycnet.apa.org/record/2008-17146-020

.Closing the gap in a generation: health equity through action

on the social determinants of health - Final report of the
commission on social determinants of health. August 27, 2008.
Accessed July 22, 2025.
https://www.who.int/publications/i/item/WHO-IER-CSDH-08.1

.Blackburn J, Yiannoutsos CT, Carroll AE, Halverson PK,

Menachemi N. Infection fatality ratios for COVID-19 among
noninstitutionalized persons 12 and older: Results of a
random-sample prevalence study. Ann Intern Med.
2021;174(1):135-136.

.Ferguson N, Laydon D, Nedjati Gilani G, et al. Report 9:

Impact of Non-Pharmaceutical Interventions (NPIs) to Reduce
COVID19 Mortality and Healthcare Demand. Imperial College
London; 2020. doi:10.25561/77482

27

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



—

w N

14
15
16
17

18
19
20

21
22
23

24
25
26

27
28
29
30

31
32
33

34
35
36

37

60

61

62

63

64

65

66

67

68

69

70

.Taylor HL, Menachemi N, Gilbert A, Chaudhary J, Blackburn J.

Economic Burden Associated With Untreated Mental Illness in
Indiana. JAMA Health Forum. 2023;4(10) :e233535-e233535.

.Hammond RA, Levine R. The economic impact of obesity in the

United States. Diabetes Metab Syndr Obes. 2010;3:285-295.

.Chakrabarti S, Hamlet LC, Kaminsky J, Subramanian SV.

Association of human mobility restrictions and
race/ethnicity-based, sex-based, and income-based factors
with inequities in well-being during the COVID-19 pandemic in
the United States. JAMA Netw Open. 2021;4(4) :e217373x

.Hawrilenko M, Kroshus E, Tandon P, Christakis D. | The

association between school closures and child mental health
during COVID-19. JAMA Netw Open. 2021;4(9)y:e2124092.

.Maxwell SL, McCulloch CE, Fernandez A, Beck AL. Changes in

BMI prior to and during the COVID-19 pandemic among children:
a retrospective cohort study in San“Francisco, CA. BMC Public
Health. 2024;24 (1) :2962.

.An R. Projecting the impact.of the coronavirus disease-2019

pandemic on childhood obesity.in the United States: A
microsimulation model. J Sport Health Sci. 2020;9(4):302-312.

.Dietz WH. The COVID~19 lockdown increased obesity

disparities; willsthe increases in type 2 diabetes continue?
Obesity (Silver Spring). 2023;31(3):699-702.

.Koebnick C, Sidell MA, Li X, et al. Disparities in weight

changes during the COVID-19 pandemic-related lockdown in
youths. Obesity (Silver Spring). 2023;31(3):789-801.

.Mulugeta W, Desalegn H, Solomon S. Impact of the COVID-19

pandemic. lockdown on weight status and factors associated
with weight gain among adults in Massachusetts. Clin Obes.
2021711 (4) :e12453.

.Sharfstein JM. The value of engagement and transparency in

public health policymaking. JAMA Health Forum.
2025;6(8) :e254252.

.United Nations. Universal Declaration of Human Rights. United

Nations. Accessed July 22, 2025. https://www.un.org/en/about -
us/universal-declaration-of-human-rights

28

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



1

OO WN

Table 1. Characteristics of included studies (n=132)
N (%)

Public Health Intervention

Lockdown 93 (70.4%)

School-closure 27 (20.5%)

Both school closure and lockdown 12 (9.1%)
Lockdown Period

Initial National Lockdown Period (March - 50 (37.9%)

May 2020)

Extended Period (June 2020 and after) 7 (5.3%)

Initial and Extended Period 75 4(56.8%)
Study Design

Pre/Post 84 (63.6%)

Cross—-Sectional 35 (26.5%)

Qualitative 6 (4.6%)

Quasi-experimental 4 (3.0%)

Simulation 3 (2.3%)
Age group of study subjects

Adults (18 and older) 67 (50.8%)

Children/Youth (17 or younger) 44 (33.3%)

Both children and adults 6 (4.5%)

Not specified 15 (11.4%)
Geography

Single State 72 (54.5%)

National 52 (39.4%)

Multiple States 8 (6.1%)
Setting

Urban 23 (17.4%)

Rural 3 (2.3%)

Both urban & rural 6 (4.5%)

Not specified 100 (75.8%)
Sentiment of Authors in Conclusion

Lockdowns<are negative/harmful 59 (44.7%)

Lockdowns are positive/beneficial 1 (0.8%)

Not specified/Unclear 72 (54.5%)
Number of outcomes analyzed

Total across all studies 454

Mean (SD) 5.5 (3.4)

Median 5
Examined a vulnerable? population 42 (31.8%)
Mean sample size (SD) 752,192

(3,365,057)

Sample Size Range 15 - 24,200,000

@ Includes racial/ethnic minorities, non-English speaking

individuals, sexual minority groups, low socioeconomic groups,
at-risk youth, those with

uninsured/publicly insured,
disabilities, and the elderly

29

G20z Jaquianop Q| uo 1s8nb Aq ¥1+90£8/80ziexb/|yosey/c60 L 0 L/Iop/elole-a0ueApe/ejoyossiieleyljeay/wod dno olwapese//:sdiy woly papeojumoq



1 Table 2. Relationship between categories of outcomes and
2 statistical conclusions of analyses (n=454) reported in studies
3 examining the effect of U.S. COVID-19 lockdowns and/or school
4 closures.
Total
outcomes | Detrimental | Beneficial Null Unclear
analyzed
Type of Category
Mental health 68 o o 2
(15.0%2) 63 (92.7%) 3 (4.4%) (2%9%)
Access to health 60 o . 10 _
services (13.23) | 42 (79:05) 1 5 (8384 (15 79
Obesity 53 ° o 2 _
(11.7%) 50 (94.3%) 1 (1.9%) (3.89)
Alcohol/Drug/Substance 50 8
2 4.0% 1 20.0% -
Use (11.0%) 32 (64.0%) 0 &20.0%) (16.0%)
Trauma/Injury 46 15 1
1 2.6% 2.6%
(10.1%) > (3288715 (32.6%) (32.6%) | (2.2%)
Healthy behaviors 40 - o 2 1
(8.82%) 31 (77.5%) 6 (15.0%) (5.0%) (2.52)
Child 29 o o B B
Developmental/Education| (6.4%) 28 (96.6%) L (3.4%)
Suicide or Self-harm 22 o o 2 B
(4.8%) 16 (72.7%) 4 (18.2%) (9.19)
Interpersonal 17 o o 3 2
violence/neglect/abuse |/ (3.7%) | T0 (98:8%) | 2 (11.8%) 1 17 6oy | (11.8%)
General health measures 14 o o 3
(3412) 9 (64.3%) 2 (14.3%) (21.42)
D1 -rel 1
isease-related 3O 6 (46.19) 7 (53.93) _ B
(2.9%)
Employment 11 . _ B B
(2.42) 11 (100%)
Access to food 9 (2.0%) 9 (100%) - - -
Family well-being . R . 2 3
8 (1.8%) 2 (25.0%) 1 (12.5%) (25.0%) | (37.5%)
General Healthcare o o o B B
Ut 11 7 abiofl 7 (1.6%) 5 (71.4%) 2 (28.6%)
Economi¢/Financial
7 (1.6% 7 (100% - - -
stability (1.6%) (100%)
Total 49 7
.7% .0%
454 339 (74 )| 59 (13.0%) (10.8%) | (1.5%)
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1 Table 3. Bivariate relationship between study characteristics
2 and detrimental outcomes reported in studies examining the
3 effects of U.S. COVID-19 lockdowns and/or school closures

Non— Detrimenta -
Study Characteristic detrimental 1 outcome vilu
outcome N (%) e
N (%)
Public Health Intervention
Lockdown (n=330) 90 (27.3%) 240
(72.7%) 0. 28
School closure (n=83) 16 (19.3%) 67 (80.7%) 5
LoSkdown & School closure 9 (21.9%) 32_478.1%)
(n=41)
Lockdown Period
Initial National Lockdown 213 (74.2%) 126
Period (March - May 2020) o
(75.4%) 0.77
(n=167) 1
Included Extended Period (June 740 (2548%) 41 (24.69)
2020 and after) (n=287) :
Study Design
Pre/Post (n=285) 88 (30.9%) 197
(69.1%)
Cross-Sectional (n=112) 17 (15.2%) 95 (84.8%) | .00
Qualitative (n=22) 2 (9.1%) 20 (90.9%) 2
Quasi-experimental «(n=27) 8 (29.6%) 19 (70.4%)
Simulation (n=8) 0 (0%) 8 (100%)
Geography
Single State’ (n=252) 83 (32.9%) 169
(67.1%)
National (n-182) 29 (15.9%) 153 <0.0
(84.1%) 01
Multiple States (n=20) 3 (15.0%) 17 (85.0%)
Setting
Urban (n=90) 33 (36.7%) 57 (63.3%)
Rural (n=8) 0 (0%) 8 (100%) 0.00
Both urban & rural (n=13) 5 (38.5%) 8 (61.5%) 9
Not specified (n=343) 77 (22.5%) 266
(77.5%)
Vulnerable population® studied
Yes (n=104) 10 (9.6%) 94 (90.4%) <0.0
No (n=350) 105 (30.0%) 245 01
(70.0%)
Type of vulnerable group studied
(n=104)
Racial/ethnic minorities (n=29) 2 (6.9%) 27 (93.1%) | 0.08
Low socioeconomic groups (n=23) 1 (4.3%) 22 (95.7%) 7
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Those with disabilities (n=11) 0 (0%) 11 (100%)
At-risk youth (n=11) 3 (27.3%) 8 (72.7%)
Elderly (n=9) 1 (11.1%) 8 (88.9%)
Non-English speaking/immigrants 0 (0%) o
7 (100%)
(n="7)
Veterans (n=5) 2 (40.0%) 3 (60.0%)
Publicly insured/uninsured 0 (0%) 5 (1008
(n=5)
Sexual minority group (n=4) 1 (25.0%) 3 (75.0%)
1
2 @ Includes outcomes that were reported as beneficial or .null
3
4 Table 4. Relationship between categories of joutcomes and
5 statistical conclusions of analyses focused upon vulnerable
6 populations® (n=104) from in studies examining“the effects of
7 U.S. COVID-19 lockdowns and/or school clesures
Total
outcomes | Detrimental | Beneficial Null Unclear
analyzed
Categories
Access to health 24 1
22 1.6% 1 (4.2% -
services (23.1%) (91.6%) ( ) (4.2%)
Obesity 18 o 3 _ _
(17 3%) 18 (100%)
Mental health 12 o _ 1 _
(11.5%) 11 (91.7%) (8.3%)
Healthy behaviors (91%9) 9 (90.0%) 1 (10.0%) _ -
Alcohol/Drug/Substance o o _ 3 _
Use 9 (8.6%) 6 (66.6%) (33.39)
Child . . o _ B
Developmental /Education 9 (8.6%) ] 8 (88.9%) L. 1%)
Economic/Financial . .
stability 6 (5.8%) 6 (100%)
General health measures |5 (4.8%) (100%) - - -
Access to food 4 (3.9%) 4 (100%) - - -
Disease-related 2 (1.9%) 1 (50%) 1 (50.0%) - -
Employment 2 (1.9%) (100%) - - -
Suicide or Self-harm 1 (1.0%) (100%) - - -
Family well-being 1 (1.0%) - 1 (100%) - -
Trauma/Injury 1 (1.0%) 1 (100%) - - -
Interpersonal 0 _ _ _ _
violence/neglect/abuse
General Healthcare 0 _ _ _ _

Utilization
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Total o o) 5
104 94 (90.4%) | 5 (4.8%) | ., .

3 hrowdN-

@ Includes racial/ethnic minorities, non-English speaking
individuals, sexual minority groups, low socioeconomic groups,
uninsured/publicly insured, at-risk youth, those with
disabilities, and the elderly
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