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ABSTRACT

Introduction Assessing the impact of COVID-19 policy
is critical for informing future policies. However, there are
concerns about the overall strength of COVID-19 impact
evaluation studies given the circumstances for evaluation
and concerns about the publication environment.
Methods We included studies that were primarily
designed to estimate the quantitative impact of one or
more implemented COVID-19 policies on direct SARS-
CoV-2 and COVID-19 outcomes. After searching PubMed
for peer-reviewed articles published on 26 November 2020
or earlier and screening, all studies were reviewed by
three reviewers first independently and then to consensus.
The review tool was based on previously developed and
released review guidance for COVID-19 policy impact
evaluation.

Results After 102 articles were identified as potentially
meeting inclusion criteria, we identified 36 published
articles that evaluated the quantitative impact of COVID-19
policies on direct COVID-19 outcomes. Nine studies were
set aside because the study design was considered
inappropriate for COVID-19 policy impact evaluation (n=8
pre/post; n=1 cross-sectional), and 27 articles were
given a full consensus assessment. 20/27 met criteria for
graphical display of data, 5/27 for functional form, 19/27
for timing between policy implementation and impact,
and only 3/27 for concurrent changes to the outcomes.
Only 4/27 were rated as overall appropriate. Including the
9 studies set aside, reviewers found that only four of the
36 identified published and peer-reviewed health policy
impact evaluation studies passed a set of key design
checks for identifying the causal impact of policies on
COVID-19 outcomes.

Discussion The reviewed literature directly evaluating
the impact of COVID-19 policies largely failed to meet
key design criteria for inference of sufficient rigour to

be actionable by policy-makers. More reliable evidence
review is needed to both identify and produce policy-
actionable evidence, alongside the recognition that
actionable evidence is often unlikely to be feasible.

Strengths and limitations of this study

» This study is based on previously released review
guidance for discerning and evaluating critical mini-
mal methodological design aspects of the COVID-19
health policy impact evaluation.

» The review tool assesses critical aspects of study
design grounded in impact evaluation methods that
must be true for the papers to provide useful poli-
cy impact evaluation, including what type of impact
evaluation method was used, graphical display of
outcomes data, functional form for the outcomes,
timing between policy and impact, concurrent
changes to the outcomes and an overall rating.

» This study used a consensus reviewer model with
three reviewers in order to obtain replicable results
for study strength ratings.

» While the vast majority of studies in our sample re-
ceived low ratings for useful causal policy impact
evaluation, they may make other contributions to the
literature.

» Because our review tool was limited to a very nar-
row—although critical—set of items, weaknesses
in other aspects not reviewed (eg, data quality or
other aspects of statistical inference) may further
weaken studies that were found to meet our criteria.

INTRODUCTION

Policy decisions to mitigate the impact of
COVID-19 on morbidity and mortality are
some of the most important issues policy-
makers have had to make since January
2020. Decisions regarding which policies are
enacted depend in part on the evidence base
for those policies, including understanding
what impact past policies had on COVID-19
outcomes.'* Unfortunately, there are substan-
tial concerns that much of the existing litera-
ture may be methodologically flawed, which
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could render its conclusions unreliable for informing
policy. The combination of circumstances being difficult
for strong impact evaluation, the importance of the topic
and concerns over the publication environment may lead
to the proliferation of low strength studies.

High-quality causal evidence requires a combination of
rigorous methods, clearreporting, appropriate caveatsand
the appropriate circumstances for the methods used.”®
Rigorous evidence is difficultin the best of circumstances,
and the circumstances for evaluating non-pharmaceutical
intervention (NPI) policy effects on COVID-19 are partic-
ularly challenging.” The global pandemic has yielded a
combination of a large number of concurrent policy and
non-policy changes, complex infectious disease dynamics,
and unclear timing between policy implementation and
impact; all of this makes isolating the causal impact of any
particular policy or policies exceedingly difficult.”

The scientific literature on COVID-19 is exceptionally
large and fast growing. Scientists published more than
100000 papers related to COVID-19 in 2020.° There is
some general concern that the volume and speed’ '’ at
which this work has been produced may result in a litera-
ture that is overall low quality and unreliable." ™"

Given the importance of the topic, it is critical that
decision-makers are able to understand what is known
and knowable” '® from observational data in COVID-19
policy, as well as what is unknown and/or unknowable.

Motivated by concerns about the methodological
strength of COVID-19 policy evaluations, we set out
to review the literature using a set of methodological
design checks tailored to common policy impact eval-
uation methods. Our primary objective was to evaluate
each paper for methodological strength and reporting,
based on ;)re-existing review guidance developed for this
purpose.'’ As a secondary objective, we also studied our
own process: examining the consistency, ease of use, and
clarity of this review guidance.

This protocol differs in several ways from more tradi-
tional systematic review protocols given the atypical objec-
tives and scope of the systematic review. First, this is a
systematic review of methodological strength of evidence
for a given literature as opposed to a review summary
of the evidence of a particular topic. As such, we do not
summarise and attempt to combine the results for any
of the literature. Second, rather than being a compre-
hensive review of every possible aspect of what might be
considered ‘quality,” this is a review of targeted critical
design features for actionable inference for COVID-19
policy impact evaluation and methods. It is designed
to be a set of broad criteria for minimal plausibility of
actionable causal inference, where each of the criteria
is necessary but not sufficient for strong design. Issues
in other domains (data, details of the design, statistics,
etc) further reduce overall actionability and quality, and
thorough review in those domains is needed for any
studies passing our basic minimal criteria. Third, because
the scope relies on guided, but difficult and subjective
assessments of methodological appropriateness, we use

a discussion-based consensus process to arrive at consis-
tent and replicable results, rather than a more common
model with two independent reviewers with conflict
resolution. The independent review serves primarily as a
starting point for discussion, but is neither designed nor
expected to be a strong indicator of the overall consensus
ratings of the group.

METHODS
Overview
This protocol and study was written and developed
following the release of the review guidance written by the
author team in September 2020 on which the review tool
is based. The protocol for this study was pre-registered
on OSFio" in November 2020 following Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.'” Deviations from the
original protocol are discussed in online supplemental
appendix 1, and consisted largely of language clarifica-
tions and error corrections for both the inclusion criteria
and review tool, an increase in the number of reviewers
per fully reviewed article from two to three, and simplifi-
cation of the statistical methods used to assess the data.

For this study, we ascertain minimal criteria for studies
to be able to plausibly identify causal effects of policies,
which is the information of greatest interest to inform
policy decisions. The causal estimand is something that, if
known, would definitely help policy-makers decide what
to do (eg, whether to implement or discontinue a policy).
The study estimates that target causal quantity with a
rigorous design and appropriate data in a relevant popu-
lation/sample. For shorthand, we refer to this as minimal
properties of ‘actionable’ evidence.

This systematic review of the strength of evidence took
place in three phases: search, screening and full review.

Eligibility criteria

The following eligibility criteria were used to determine

the papers to include:

» The primary topic of the article must be evaluating
one or more individual COVID-19 or SARS-CoV-2
policies on direct COVID-19 or SARS-CoV-2 outcomes
- The primary exposure (s) must be a policy, defined

as a government-issued order at any government
level to address a directly COVID-19-related out-
come (eg, mask requirements, travel restrictions,
etc).

- Direct COVID-19 or SARS-CoV-2 outcomes are
those that are specific to disease and health out-
comes may include cases detected, mortality, num-
ber of tests taken, test positivity rates, Rt, etc.

- This may NOT include indirect impacts of
COVID-19 on items that are not direct COVID-19
or SARS-CoV-2 impacts such as income, childcare,
economic impacts, beliefs and attitudes, etc.

» The primary outcome being examined must be a
COVID-19-specific outcome, as above.
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» The study must be designed as an impact evaluation
study from primary data (ie, not primarily a predictive
or simulation model or meta-analysis).

» The study must be peer reviewed, and published in a
peer-reviewed journal indexed by PubMed.

» The study must have the title and abstract available via
PubMed at the time of the study start date (November
26).

» The study must be written in English.

These eligibility criteria were designed to identify the
literature primarily concerning the quantitative impact
of one or more implemented COVID-19 policies on
COVID-19 outcomes. Studies in which impact evaluation
was secondary to another analysis (such as a hypothetical
projection model) were eliminated because they were less
relevant to our objectives and/or may not contain suffi-
cient information for evaluation. Categories for types of
policies were from the Oxford COVID-19 Government
Response Tracker.”’

Reviewer recruitment, training and communication

Reviewers were recruited through personal contacts and
postings on online media. All reviewers had experience in
systematic review, quantitative causal inference, epidemi-
ology, econometrics, public health, methods evaluation or
policy review. All reviewers participated in two meetings
in which the procedures and the review tool were demon-
strated. Screening reviewers participated in an additional
meeting specific to the screening process. Throughout
the main review process, reviewers communicated with
the administrators and each other through Slack for
any additional clarifications, questions, corrections and
procedures. The main administrator (NH), who was also
a reviewer, was available to answer general questions and
make clarifications, but did not answer questions specific
to any given article.

Review phases and procedures

Search strategy

The search terms combined four Boolean-based search
terms: (1) COVID-19 research'” (2) regional government
units (eg, country, state, county and specific country, state
or province, etc), (3) policy or policies and (4) impact
or effect. The full search terms are available in online
supplemental appendix 2.

Information sources

The search was limited to published articles in peer-
reviewed journals. This was largely to attempt to iden-
tify literature that was high quality, relevant, prominent
and most applicable to the review guidance. PubMed
was chosen as the exclusive indexing source due to the
prevalence and prominence of policy impact studies in
the health and medical field. Preprints were excluded to
limit the volume of studies to be screened and to ensure
each had met the standards for publication through peer
review. The search was conducted on 26 November 2020.

Study selection

Two reviewers were randomly selected to screen the title
and abstract of each article for the inclusion criteria. In
the case of a dispute, a third randomly selected reviewer
decided on acceptance/rejection. Eight reviewers partic-
ipated in the screening. Training consisted of a 1-hour
instruction meeting, a review of the first 50 items on each
reviewers’ list of assigned articles, and a brief asynchro-
nous online discussion before conducting the full review.

Full article review

The full article review consisted of two subphases:
the independent primary review phase, and a group
consensus phase. The independent review phase was
designed primarily for the purpose of supporting and
facilitating discussion in the consensus discussion, rather
than as high stakes definitive review data on its own.
The consensus process was considered the primary way
in which review data would be generated, rather than
synthesis from the independent reviews. A flow diagram
of the review process is available in online supplemental
appendix 3.

Each article was randomly assigned to 3 of the 23
reviewers in our review pool. Each reviewer independently
reviewed each article on their list, first for whether the
study met the eligibility criteria, then responding to
methods identification and guided strength of evidence
questions using the review tool, as described below.
Reviewers were able to recuse themselves for any reason,
in which case another reviewer was randomly selected.
Once all three reviewers had reviewed a given article, all
articles that weren’t unanimously determined to not meet
the inclusion criteria underwent a consensus process.

During the consensus round, the three reviewers were
given all three primary reviews for reference, and were
tasked with generating a consensus opinion among the
group. One randomly selected reviewer was tasked to
act as the arbitrator. The arbitrator’s primary task was
facilitating discussion and for moving the group toward
establishing a consensus that represented the collective
subjective assessments of the group. If consensus could
not be reached, a fourth randomly selected reviewer was
brought into the discussion to help resolve disputes.

Review tool for data collection

This review tool and data collection process was an oper-
ationalised and lightly adapted version of the COVID-19
health policy impact evaluation review guidance litera-
ture, written by the lead authors of this study and released
in September 2020 as a preprint.”’ The main adaptation
was removing references to the COVID-19 literature. All
reviewers were instructed to read and refer to this guid-
ance document to guide their assessments. The full guid-
ance manuscript contains additional explanation and
rationale for all parts of this review and the tool, and is
available both in the adapted form as was provided to the
reviewers in online supplemental file 2 ‘CHSPER review
guidance refs removed.pdf’ and in an updated version in
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Haber et al.'” The full review tool is attached as online
supplemental file 3‘review tool final.pdf’.

The review tool consisted of two main parts: methods
design categorisation and full review. The review tool
and guidance categorises policy causal inference designs
based on the structure of their assumed counterfactual.
This is assessed through identifying the data structure
and comparison(s) being made. There are two main
items for this determination: the number of preperiod
time points (if any) used to assess prepolicy outcome
trends, and whether or not policy regions were compared
with non-policy regions. These, and other supporting
questions, broadly allowed categorisation of methods into
cross-sectional, pre/post, interrupted time series (ITS),
difference-in-differences (DiD), comparative ITS (CITS),
(randomised) trials or other. Given that most papers have
several analyses, reviewers were asked to focus exclusively
on the impact evaluation analysis that was used as the
primary support for the main conclusion of the article.

Studies categorised as cross-sectional, pre/post,
randomised controlled trial designs, and other were
included in our sample, but set aside for no further
review for the purposes of this research. Cross-sectional
and pre/post studies are not considered sufficient to yield
well-identified causal inference in the specific context
of COVID-19 policy impact evaluation, as explained in
the policy impact evaluation guidance documentation.
Cross-sectional and pre—post designs were considered
inappropriate for policy causal inference for COVID-19
due largely to inability to account for a large number of
potential issues, including confounding, epidemic trends
and selection biases. Randomised controlled trials were
assumed to broadly meet key design checks. Studies cate-
gorised as ‘other’ received no further review, as the review
guidance would be unable to assess them. Additional
justification and explanation for this decision is available
in the review guidance.

For the methods receiving full review (ITS, DiD and
CITS), reviewers were asked to identify potential issues
and give a category-specific rating. The specific study
designs triggered subquestions and/or slightly altered
the language of the questions being asked, but all three
of the methods design categories shared these four key
questions:

» Graphical presentation: ‘Does the analysis provide
graphical representation of the outcome over time?’
- Graphical presentation refers to how the authors
present the data underlying their impact evalua-
tion method. This is a critical criteria for assessing
the potential validity of the assumed model. The
key questions here are whether any chart shows
the outcome over time and the assumed models
of the counterfactuals. To meet a high degree of
confidence in this category, graphical displays must
show the outcome and connect to the counterfac-
tual construction method.
» Functional form: ‘Is the functional form of the model
used for the trend in counterfactual infectious disease

outcomes (eg, linear, non-parametric, exponential,

logarithmic, etc) welljustified and appropriate?’

- Functional form refers to the statistical function-
al form of the trend in counterfactual infectious
disease outcomes (ie, the assumptions used to
construct counterfactual outcomes). This may be
a linear function, non-parametric, exponential or
logarithmic function, infectious disease model pro-
jection or any other functional form. The key crite-
ria here are whether this is discussed and justified
in the manuscript, and if so, is it a plausibly appro-
priate choice given infectious disease outcomes.

» Timing of policy impact: ‘Is the date or time threshold
set to the appropriate date or time (eg, is there lag
between the intervention and outcome)?’

- Timing of policy impact refers to assumptions
about when we would expect to see an impact from
the policy vis-a-vis the timing of the policy introduc-
tion. This would typically be modelled with leads
and lags. The impact of policy can occur before
enactment (eg, in cases where behavioural change
after policy is announced, but before it takes place
in anticipation) or long after the policy is enacted
(eg, in cases where it takes time to ramp up pol-
icy implementation or impacts). The key criteria
here are whether this is discussed and justified in
the manuscript, and if so, whether it is a plausibly
appropriate choice given the policy and outcome.

» Concurrent changes: ‘Is this policy the only uncon-
trolled or unadjusted-for way in which the outcome
could have changed during the measurement period
(differently for policy and non-policy regions)?’

- Concurrent changes refers to the presence of un-
controlled other events and changes that may influ-
ence outcomes at the same time as the policy would
impact outcomes. In order to assess the impact of
one policy or set of policies, the impact of all oth-
er forces that differentially impact the outcome
must either be negligible or controlled for. The key
criteria here are whether it is likely that there are
substantial other uncontrolled forces (eg, policies,
behavioural changes) which may be differentially
impacting outcomes at the same time as the policy
of interest.

For each of the four key questions, reviewers were given
the option to select ‘No,” ‘Mostly no,” ‘Mostly yes,” and
‘Yes’ with justification text requested for all answers other
than Yes.” Each question had additional prompts as guid-
ance, and with much more detail provided in the full
guidance document. Ratings are, by design, subjective
assessments of the category according to the guidance.
We do not use numerical scoring, for similar reasons
as Cochrane suggests that the algorithms for summary
judgements for the RoB2 tool are merely ‘proposed’
assessments, which reviewers should change as they
believe appropriate.” It is entirely plausible, for example,
for a study to meet all but one criteria but for the one
remaining to be sufficiently violated that the entire
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collective category is compromised. Alternatively, there
could be many minor violations of all of the criteria, but
that they were collectively not sufficiently problematic to
impact overall ratings. Further, reviewers were also tasked
with considering room for doubt in cases where answers
to these questions were unclear.

The criteria were designed to establish minimal plausi-
bility of actionable evidence, rather than certification of
high quality. Graphical representation is included here
primarily as a key way to assess the plausibility and justi-
fication of key model assumptions, rather than being
necessary for validity by itself. For example, rather than
having the ‘right’ functional form or lag structure, the
review guidance asks whether the functional form and
lags is discussed at all and (if discussed) reasonable.

These four questions were selected and designed
being critical to evaluating strength of study design for
policy impact evaluation in general, direct relevance for
COVID-19 policy, feasibility for use in guided review.
These questions are designed as minimal and key criteria
for plausibly actionable impact evaluation design for
COVID-19 policy impact evaluation, rather than as a
comprehensive tool assessing overall quality. Thorough
review of data quality, statistical validity, and other issues
are also critical points of potential weakness in study
designs, and would be needed in addition to these
criteria, if these key design criteria are met. A thorough
justification and explanation of how and why these ques-
tions were selected is available in the provided guidance
document and in Haber et al.'’

Finally, reviewers were asked a summary question:

» Opverall: ‘Do you believe that the design is appropriate
for identifying the policy impact(s) of interest?’

Reviewers were asked to consider the scale of this ques-
tion to be both independent/not relative to any other
papers, and that any one substantial issue with the study
design could render it a ‘No’ or ‘Mostly no.” Reviewers
were asked to follow the guidance and their previous
answers, allowing for their own weighting of how impor-
tant each issue was to the final result. A study could be
excellent on all dimensions except for one, and that
one dimension could render it inappropriate for causal
inference. As such, in addition to the overall rating ques-
tion, we also generated a ‘weakest link” metric for overall
assessment, representing the lowest rating among the
four key questions (graphical representation, functional
form, timing of policy impact and concurrent changes).
A ‘mostly yes’ or ‘yes’ is considered a passing rating, indi-
cating that the study was not found to be inappropriate
on the specific dimension of interest.

A ‘yes’ rating does not necessarily indicate that the
study is strongly designed, conducted or is actionable; it
only means that it passes a series of key design checks for
policy impact evaluation and should be considered for
further evaluation. The papers may contain any number
of other issues that were not reviewed (eg, statistical
issues, inappropriate comparisons, generalisability). As
such, this should only be considered an initial assessment

of plausibility that the study is well designed, rather than
confirmation that it is appropriate and applicable.

Heterogeneity

Interrater reliability (IRR) was assessed using Krippen-
dorff’s alpha.”” ** Rather than more typical uses intended
as an examination of the ‘validity’ of ratings, the IRR
statistic in this case is being used as a heuristic indicator
of heterogeneity between reviewers during the indepen-
dent phase, where heterogeneity is both expected and
not necessarily undesirable. As a second examination of
reviewer heterogeneity, we also show the distribution of
category differences between primary reviewers within
a study (eg, if primary reviewers rated ‘Yes,” ‘Mostly no,’
and ‘Mostly yes’ there are two pairs of answers that were
one category different, and one pair that was two catego-
ries different).

Statistical analysis
Statistics provided are nearly exclusively counts and
percentages of the final dataset. Analyses and graphics
were performed in R.* Krippendorff’s alpha was calcu-
lated using the IRR package.”Relative risks were esti-
mated using the epitools package.27

Citation counts for accepted articles were obtained
through Google Scholar®™ on 11 January 2021. Journal
impact factors were obtained from the 2019 Journal Cita-
tion Reports.”

Data sharing

Data, code, the review tool and the review guidance are
stored and available at the OSF.io repository for this
study30 here: https://osfio/9xmke/files/. The dataset
includes full results from the search and screening and
all review tool responses from reviewers during the full
review phase.

Patient and public involvement statement
Patients or public stakeholders were not consulted in the
design or conduct of this systematic evaluation.

RESULTS
Search and screening
Figure 1 PRISMA diagram of systematic review process.
After search and screening of titles and abstracts, 102
articles were identified as likely or potentially meeting
our inclusion criteria (figure 1). Of those 102 articles,
36 studies met inclusion after independent review and
deliberation in the consensus process. The most common
reasons for rejection at this stage were that the study did
not measure the quantitative direct impact of specific
policies and/or that such an impact was not the main
purpose of the study. Many of these studies implied that
they measured policy impact in the abstract or introduc-
tion, but instead measured correlations with secondary
outcomes (eg, the effect of movement reductions, which
are influenced by policy) and/or performed cursory
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Figure 1

PRISMA diagram of systematic review process. This chart shows the PRISMA diagram for the process of screening

the literature from search to the full review phase. PRISMA = Preferred Reporting ltems for Systematic Reviews and Meta-

Analyses

policy impact evaluation secondary to projection model-
ling efforts.

Descriptive statistics
Figure 2 Descriptive sample statistics (n=36).

Publication information from our sample is shown
in figure 2. The articles in our sample were generally
published in journals with high impact factors (median
impact factor: 3.6, 25th percentile: 2.3, 75th percentile:
5.3 IQR: 3.0) and have already been cited in the academic
literature (median citation count: 5.0, 25th percentile:
2.0, 75th percentile: 26.8, IQR 24.8, on 1 November
2021). The most commonly evaluated policy type was
stay at home requirements (64% n=23/36). Reviewers
noted that many articles referenced ‘lockdowns,” but did
not define the specific policies to which this referred.
Reviewers specified mask mandates for three of the
studies, and noted either a combination of many inter-
ventions or unspecified specific policies in seven cases.

Reviewers most commonly selected interrupted time-
series (39% n=14/36) as the methods design, followed
by DiD (9% n=9/36) and pre-post (8% n=8/36). There
were no randomised controlled trials of COVID-19 health

policies identified (0% n=0/36), nor were any studies
identified that reviewers could not categorise based on
the review guidance (0% n=0/36).

The identified articles and selected review results are
summarised in table 1.

Strength of methods assessment
Figure 3 Main consensus results summary for key and
overall questions.

Graphical representation of the outcome over time was
relatively well-rated in our sample, with 74% (n=20/27)
studies being given a ‘mostly yes’ or ‘yes’ rating for appro-
priateness. Reasons cited for non-yes’ ratings included
a lack of graphical representation of the data, alter-
native scales used, and not showing the dates of policy
implementation.

Functional form issues appear to have presented a
major issue in these studies, with only 19% receiving a
‘mostly yes’ or ‘yes’ rating, 78% (n=21/27) receiving
a ‘no’ rating, and 4% (n=1/27) ‘unclear.” There were
two common themes in this category: studies generally
using scales that were broadly considered inappropriate
for infectious disease outcomes (eg, linear counts), and/
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Publication month n Policy type n
April 1 Stay at home requirements 23
May 6 School closing 8
June 3 Workplace closing 7
July 8 Cancel public events 6
August 6 Restrictions on gathering size 6
September 4 Restrictions on internal movement 6
October 7 Emergency investment in healthcare 3
November 1 Restrictions on international travel 3

Close public transportation 2

Citations n Public information campaign 2
0 4 Contact tracing 1
1:9 16 Income support 1
10:49 10 Testing policy 1
50:99 1 Other 16
100:199 3
200+ 2 Method n

Interrupted time-series 14

Journal impact factor n Difference-in-differences 9
Not found 5 Pre/post 8
0:2 2 Comparative interrupted time-series 4
2:5 11 Cross-sectional analysis 1
5:10 9 Randomized controlled trial 0
10:20 1 Other 0
20:50 3

Figure 2 Descriptive sample statistics (n=36). This chart shows descriptive statistics of the 36 studies entered into our

systematic evidence review.

or studies lacking stated justification for the scale used.
Reviewers also noted disconnects between clear curvature
in the outcomes in the graphical representations and the
analysis models and outcome scales used (eg, linear). In
one case, reviewers could not identify the functional form
actually used in analysis.

Reviewers broadly found that these studies dealt with
timing of policy impact (eg, lags between policy imple-
mentation and expected impact) relatively well, with
70% (n=19/27) rated ‘yes’ or ‘mostly yes.” Reasons for
non-'yes’ responses included not adjusting for lags and a
lack of justification for the specific lags used.

Concurrent changes were found to be a major issue in
these studies, with only 11% (n=3/27) studies receiving
passing ratings (‘yes’ or ‘mostly yes’) with regard to uncon-
trolled concurrent changes to the outcomes. Reviewers
nearly ubiquitously noted that the articles failed to
account for the impact of other policies that could have
impacted COVID-19 outcomes concurrent with the poli-
cies of interest. Other issues cited were largely related to
non-policy-induced behavioural and societal changes.

When reviewers were asked if sensitivity analyses had
been performed on key assumptions and parameters,
about half (56% n=15/27) answered ‘mostly yes’ or ‘yes.’
The most common reason for non-"yes’ ratings was that,

while sensitivity analyses were performed, they did not
address the most substantial assumptions and issues.

Overall, reviewers rated only four studies (11%,
n=4/36,) as being plausibly appropriate (‘mostly yes’ or
‘ves’) for identifying the impact of specific policies on
COVID-19 outcomes, as shown in figure 3. 25% (n=9/36)
were automatically categorised as being inappropriate
due to being either cross-sectional or pre/post in design,
33% (n=12/36) of studies were given a ‘no’ rating for
appropriateness, 31% ‘mostly no’ (n=11/36), 8% ‘mostly
yes’ (n=3/36), and 3% ‘yes’ (n=1/36). The most common
reason cited for non-'yes’ overall ratings was failure to
account for concurrent changes (particularly policy and
societal changes).

Figure 4 Comparison of independent reviews, weakest
link and direct consensus review.

As shown in figure 4, the consensus overall proportion
passing (‘mostly yes’ or ‘yes’) was a quarter of what it was
from the initial independent reviews. Forty-five per cent
(n=34/75) of studies were rated as ‘yes’ or ‘mostly yes’
in the initial independent review, as compared with 11%
(n=4/36) in the consensus round (RR 0.25, 95% CI 0.09
to 0.64). The issues identified and discussed in combina-
tion during consensus discussions, as well as additional
clarity on the review process, resulted in reduced overall

Haber NA, et al. BMJ Open 2022;12:¢053820. doi:10.1136/bmjopen-2021-053820

7



)
7
o
3]
3]
®©
c
[
o

()

panuiRuo)

*ApNiS [euoneAlasqQ aAlesedwo)

youessay :0lWBpUE 8Y} JO SajuadId] ¢ pue S8LUN09 G Ul 6L-AIAQD JO SeSeD MaN
1sod/aid 0202/22/. 19WIBlU| [BOIPSIA 4O [eudnop | Ajieq ul asealou| 8y} Buijesa|eoe@ uo saInses|) Juswiuleluoy [euolep jo joeduw) £6020T 2 39 Buopm
*SALUNOD B | Ul JuswadXs [ednjeu
salies-awl} paydnuisiul 0202/SL/. ("pe yosessal [eo1UID) PING :6L0Z 9SESSIP SNIIABUOIOD JO 9OUSPIOUI pUE suoliuaAIaiul Bulouelsip [ealsAud 250202 ‘e jo wejs|
soles
-awi} paydniieiul eaesedwo) 0202/7 /L BUIOIPBIN Ul SJeRUOIS [} UIBYHON WOl uosse v :ANBHOWN 61-AINOD 82npey Ae|y Bunse] snisusix3 150202 ‘e 30 Leg 14
(emnsuy
saues-aw peidnueiy| 0202/€L/L [BO1ISIEIS [EUOHEBUISI)) 18IS VSN 8u} Ul 6L-AIAOD Pasliiqess Ajeiaw BulduelsIp [B100S 050202 ‘& 38 Joubep
‘suoljesi[endsoH uj Yyimoin
SOOUBISYIP-UI-BoUBIBHIA 020¢/6/L SIEYY YiesH | JO 8jey 8yl paonpay puy ANeHO 6 L-0INOD Peonpay s1epiQ 89e|d-u|-ieleys 0202 ‘Aquam pue nkq
vsn eyl
auloIpawW ul sisayjodAy ul 61-AINOD PawLUoD-A103eI0qeT JO Syyead pue sese) Mo Alieq ul spusi|
selies-awi} paydniieiul 0202/8/. pue yoJessas Alojesoldx3y UM UOIIEpUSILOD8Y BusSe-a0. PUe JopiQ SWOH-1e-AB}S JO SUONBIOOSSY ,0202 /e 38 nX
‘61L-AINOD
sales-awl} paydnusiu| 0202/0€/9 SYNd J0 peaids 8y} 40} 81N0J JUBUILIOP 8Y} SB UOISSIWSUEJ} auioglie BulAyusp) ,,0202 ‘e 3 bueyz
"SN 8YL U| S31BpUB 81BIS JO JusliLiadx3
S20UBIBYIP-UI-adUBISYIg 020¢/9L/9 Silely YiesH [eANJEN V WOI4 8UBPIAT :6L-AIAOD PUY SYSEIN 894 JO oSN Ajunwiwo)d 9y9020¢2 ‘Aquem pue nA
Aoljod yyesH
SeouUBJalIp-uUl-aoualalig 0202/€/9 | pue solwouoo3 yjesH palddy ‘sisAjeuy [aued AiunoD-ssoiD v 6 L-IAOD IsuleBy umopyoo jo Aoeoiyg ayl. 5,020¢ ‘OUB|0DI] puE OUB)lY
|0Ju0o
1sod/aid 0202/v2/S uoI198JUl JO [BUINOI UBDLIBWY *s@)el UoNo8jul 6 L-AIAQD UO SISpIO Swoy-1e-AB)S [9AS]-]E]S JO 10818 ay | 4++0202 ‘e 19 o||nsen
‘uredsg ul g-n0D
ysod/aid 0202/€2/S Blig)iuBY Bj9ORD -SHVS 8y} JO Joguunu uoionpoidal 8y} Uo UMOP OO Jo Joedwi 8y} JO sishleuy ,0202 ‘BULO pue |ifeAH
iiom Ajleas
solies-awi} paydniieiul 0202/£2/S S[ejoeI4 puUB SUOH|OS ‘SOBYD |  UONe|oS! [Bl00S Jo saoljod 8y} oq :|izeig ‘odleuer ap oly ul Buipeaids 6 L-dINOD 2,0202 SMEpI0ID
‘oley
S9oUBISHIP-UI-9oUBIBHIQ 0c0e/vL/S Silely UiesH YIMoI9 61-AINOD dUL Paonpay SN 8L | saunses|y Bulouelsiq [e1oog Buong 1+0¢0¢ [ 18 dYydueWaUN0)
vsn eui
sales-awl} pajdnieiu| 02c0e/1/S 8UQ SOId | Ul Sejels Hy-piey ul 6L-AINOD JO Bulpeaids sy} uo sanseaw uolebiiw Jo J0a43 0020¢ [e 38 We|
J8PIO BWIOH-Je-ABlS B UM Sloulll|
Ul S91UN0Y JOpI0g pue JopIO SWOH-1e-AB)S B JNOUHAA BMO| Ul SBIUNOD Jopiog
SeOUBIBYIP-UI-80UBIBHIA 0202/1/S uadQ YIoMieN YINVI ut (61-AINOD) 6102 ©SE8SIq SNIIABUOIOD JO SBjeY Pajews] Jo uosliedwo) 6:0202 “Aquem pue nA7
‘[lepow Bulues| suiyoew
lselo} wopuel e pue sasAjeue [eonsiiess Buisn (yYSn) [9A8] Aunood ayy 1e 61L-AINOD
1sod/aid 0202/82/% yyeaH olignd 10 jel YmoiB punodwod sy} uo BurouelsIp [B100S 4O J08)e auy} Buluiwex3y 4:0202 ‘9[ees pue qqo
Bune ||e1onQ sbuneu A10631e9 ubBisap spoyisy a1ep uonesigng |eunop apL uoneun
SNSUBSU0D Jamalnal ,, 10 (1sod/aid Jo [euoijoss sso1o) aouepinb |, :Aq ajeudoiddeu; sw 0} paulwialep POYIBIN
SOA soAk AjisoN ou Aso +x ON +ON Jesjoun Y/N sabueyo ua1Nou0) wiJoy [euoiouny

10edw Ao1jod jo Bujwi ]

uonejussaid [eolydess

sBuijel papo2-1nojo9 10} puaba

Japio sBunea Liobayen

suonsenb |[eien0 pue Aoy 1o} sBuljel Jamainal pue pemaiAes Sejolue Jo Alewwng | ajqel

-2021-053820

jopen

10.1136/bmj

€053820. do

12

Haber NA, et al. BMJ Open 2022



(]
n
[
3]
3]
@
c
[
o
()

panuiluo)

Buneu |jesano

‘ubBlsep seuas awi} paydniiajul

salas-awl} paydniieiu] 0202/61/0} B0l|qNd 9pNES 9p Soulape) Ue WoJ} 90USpINS :|izeig Ul olwaplde 6L-QIAQD U} UO UMOPSO0] JO 108)8 8y | 2,0202 e 10 BnlIS
abueyn eyewD
sauas-awl} paydniiaiu] 0202/S1/0L pUE SI8)SESI(] JO SOILIOU0DT ‘sisAjeue A13unoo-ssoio ‘saloljod Burouelsip [e1oos Jo oedwl ay] 6 L-JINOD 1,020 e 38 X818
poday ‘0202 ‘2 ¥snbny-gz Asenuep ‘euozuy
1sod/aid 0202/6/0+ | Ao Aujepoy pue Aypigion - seinses|\ uolebIA JO uoelusws|dw] oYy 8ousploul 6L-dIAOD Ul SpudiL 0,0202'[e 1o Aeme|ien
saseasiq ‘elpu|
1sod/aid 0202/v/01 Buibiew3 pue Arepunogsue.| Ul 61-QIAOD Jo peaids 8y} Jjey J0u PIp INg PAMOJS SUOHUBAIBIUI U}[eaY dlignd 500202 & 30 ybuis
‘sainsesw Buiouelsip
solies-awi} paydnuisiul 0202/€/0L saseasi( SNONOaU| [BOIUID | [BIOOS SPIMS]Ee]S JO UOIIeXE[al Jale SA 210jeq "S'M 8Y1 Ul uoissiwsuel) 6L-QINOD 20020T ‘e 30 tes|.
yjesH Ajunwiwo) 0202 ABIN-UQJB\ ‘DIl UMOPXY20| punoJe aousjeAald
1sod/eld 0202/L/0} pue ABojoiwepid] jo [euinop uiod Ajunwiwod o} sebueyd :pue|Bug ‘UOPUOT Ul UOIOBJUI Z-A\OD-SHYS 160202 e 38 uielsjep3
salss 'sejey 8se) 61-AINOD YIM uonendod 990202
-awi} paydnuieiul aAlesedwo) 0202/1L/0} uadQ IomieN VINVE UBOLISLWY UBDLIY [9AST-9]B)S PUE SIapI) SWOH-1e-Ae)S 91e1S JO UOIBIo0SSY ‘e 1o ueueAeseueleqeeped
Aoljod aseoyyeaq
Se0UBIaYIp-UI-aousIalIq 0202/0€/6 pue juswebeuely ysiy ‘@oue)sIsSy a/edylesH Areuldiosipinpy [BUOIEN (BUIYD WOJ) JUiBsT] SUOSSaT] 490202 e 39 Buex
sales *9|Iyo Ul
-aw} paydniiaiul aaiesedwo)) 0202/v72/6 juswdojersg pHoM | pealds 6L-aINOD 1sulebe ssauaajoaye Aojjod ul AysusboisiaH ¢enba sBuiyy |y 160202 ‘Heuueg
JUsWUOIIAUT ‘suolBal 9ouapl aMo| Je payids uay} ‘umopdoip
salas-awl} paydniiaiu] 0202/6/6 [e10] BY} JO 9OULIOS By | apimuoljeu s,ureds Buunp paddoup Jaquinu uononpoidal aAoaYs 6L-AINOD 600202 & 30 eliewejues
'SN 8y} ut Ayjenop
seles-awl} pajdnueiu] 020¢/1/6 VIAVE pue 8ouspiou| 61-AINOD PUE 8INSO|D [00YDS 8pIMslelS Ussmiag UoleIoossyY 250202 e jo Jebny
sales yyesaH alignd pue
-awl} paydnuieiul aAlesedwo) 0202/0€/8 | euIoIpaj aAluaAaId Jo [eusnop *6L-AINOD J0 peaids a8y} Uo SUMOPINYS Jopiog JO S}0ayF oy | 160202 ‘Wiy pue Buey
"BUIYD ‘UBYNAA Ul 3E3IGINO 61-AINOD
sales-awl} paydnusiu| 0202/62/8 yiesH sauQ ay} 03 Buipuodsai 4oy yoeoudde yiesH auQ e aJe sjendsoy Jayays bueobue 050202 ‘e 1 Buem
‘9AIND
sisAjeue [euUOI}08S-SS0ID 0202/.2/8 slieyy 2lland Jo [euinop 61LAINOD a3 Jo Buiuene)) pue saioljod Juswuienob Jo Juswissasse [eouidwg 5:0202 e 10 paysiy
S90UBI0S "BISY }SESUINOS Ul SUOIUSAIIUI
salas-awl} paydniieiu] 0202/92/8 [eoiBojolg "sbuipesodoid | wWolj g-A\0D-SHVS JO [enuajod uolssiwsuel} 8y} Ul safjLedsip [euolfal Bulieanay 850202 2 30 wr]
sales-awi} paydniieiu] 0202/22/8 ainieN -olwspued 6L-QIAQD 8U} uo saioljod uoibeuoonue sjeos-abie| Jo 10818 8y | ,60202 ‘e 3o BueisH
‘awll| uondopy pue sajels SsoIoy
SOOUBISYIP-UI-BoUBIBHIA 0c0e/e/8 Aiinbur olwouoog AyeusbossieH Aoljod ¢1sed 61-QINOD 1UBIH SI1ePIO 89E|d-Ul-d}BYS 0Q UBUM 450202 /& 19 aneq
YieeH '61-AINOD
S90oUBJHIP-UI-90UIaHIQ 0202/1€/. | 211and 0 [euinor ueduswy ued Jo peaids ay} pamo|s Bulouelsip [B100S §| sulwIalap O} sisAjeue [9A8] Aunod SN 45020Z ekeN pue sslioueg
‘BuibBuoyn ur
1sod/aid 0202/92/. | seseD [eoiulD Jo [ewinop plopy | olwspids GL-JIAQD O [043U0D UO SaINSESW JUSWUIBIUOD pue saloljod Jo s1oayg 450202 ‘e 3o Buer]
sBuneu Alobajen ubBisap spoyla\ ajep uonesljqnd |euanop SML uoneyn

penuiuo) | ajqer

-2021-053820

jopen

10.1136/bmj

€053820. do

12

Haber NA, et al. BMJ Open 2022



Table 1 Continued

Citation

o
c
£
[
o
[
>
o
(2]
o
c
£
©
o
2
S
o
Q
2
©
o
0
[0
o
C
o
el 2
2| 5
7] T
o c
M
o
T c
[} o
S| o
o E
2| 0
[
]
©
°
c
o o
5|8
2| e
©
=
[
[72]
Q
£
o
j =
o
O
w
=4
©
Qo
Q
o)
=
- (o]
5| =
e| &
5| 5
[<] o
= )
[0
Qo
<
o
;
£
o
Q
=
[
ey
»
©
8
-
=
(o)
™
=]
>
Q
o
<}
£ .
cs
O 3
o 2
=36
<
S g
28
5%
02
o5
Qo c
]
=]
SXe]
c
c 9
=4
]
S
ol 23
= O =
| =0

Dave et al, 2020

confidence in the findings. Increased clarity on the
review guidance with experience and time may also have
reduced these ratings further.

The large majority of studies had at least one ‘no’ or
‘unclear’ rating in one of the four categories (74% n=20/27),
with only one study whose lowest rating was a ‘mostly yes,” no
studies rated ‘yes’ in all four categories. Only one study was
found to pass design criteria in all four key questions catego-
ries, as shown in the ‘weakest link” column in figure 4.

Review process assessment

During independent review, all three reviewers inde-
pendently came to the same conclusions on the main
methods design category for 33% (n=12/36) articles, two
out of the three reviewers agreed for 44% (n=16/36) arti-
cles, and none of the reviewers agreed in 22% (n=8/36)
cases. One major contributor to these discrepancies were the
31% (n=11/36) cases where one or more reviewers marked
the study as not meeting eligibility criteria, 64% (n=7/11) of
which the other two reviewers agreed on the methods design
category.

Reviewers’ initial independent reviews were heteroge-
neous for key rating questions. For the overall scores,
Krippendorff’s alpha was only 0.16 due to widely varying
opinions between raters. The four key categorical ques-
tions had slightly better IRR than the overall question,
with Krippendoff’s alphas of 0.59 for graphical represen-
tation, 0.34 for functional form, 0.44 for timing of policy
impact, and 0.15 for concurrent changes, respectively.For
the main summary rating, primary reviewers within each
study agreed in 26% of cases (n=16), were one category
different in 45% (n=46), two categories different in 19%
(n=12), and three categories (ie, the maximum distance,
Yes’ vs ‘No’) in 10% of cases (n=6).

The consensus rating for overall strength was equal
to the lowest rating among the independent reviews in
78% (n=21/27) of cases, and only one higher than the
lowest in the remaining 22% (n=6,/27). This strongly
suggests that the multiple reviewer review, discussion,
and consensus process more thoroughly identifies issues
than independent review alone. There were two cases for
which reviewers requested an additional fourth reviewer
to help resolve standing issues for which the reviewers felt
they were unable to come to consensus.

The most consistent point of feedback from reviewers
was the value of having a three reviewer team with whom to
discuss and deliberate, rather than two as initially planned.
This was reported to help catch a larger number of issues
and clarify both the papers and the interpretation of the
review tool questions. Reviewers also expressed that one of
the most difficult parts of this process was assessing the inclu-
sion criteria, some of the implications of which are discussed
below.

DISCUSSION
This systematic review of evidence strength found that
only four (or only one by a stricter standard) of the 36
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Did the study meet design criteria?

100%

No (method assumed
inappropriate
by guidance)

No (found to
be inappropriate
by review)

Mostly no

Mostly yes

Yes (not found
to be inappropriate)

Overall

Graphical
representation

-36

Se[OIIE JO JaquINN

Concurrent
changes

Functlonal Timing of
form policy impact

Figure 3 Main consensus results summary for key and overall questions. This chart shows the final overall ratings (left) and
the key design question ratings for the consensus review of the 36 included studies, answering the degree to which the articles
met the given key design question criteria. The key design question ratings were not asked for the nine included articles which
selected methods assumed by the guidance to be non-appropriate. The question prompt in the figure is shortened for clarity,
where the full prompt for each key question is available in the Methods section.

identified published and peer-reviewed health policy
impact evaluation studies passed a set of key checks for
identifying the causal impact of policies on COVID-19
outcomes. Because this systematic review examined a
limited set of key study design features and did not
address more detailed aspects of study design, statis-
tical issues, generalisability and any number of other
issues, this result may be considered an upper bound
on the overall strength of evidence within this sample.
Two major problems are nearly ubiquitous throughout
this literature: failure to isolate the impact of the poli-
cy(s) of interest from other changes that were occur-
ring contemporaneously, and failure to appropriately
address the functional form of infectious disease
outcomes in a population setting. While policy deci-
sions are being made on the backs of high impact-
factor papers, we find that the citation-based metrics
do not correspond to ‘quality’ research as used by Yin
et al’' Similar to other areas in the COVID-19 litera-
ture,” we found the current literature directly evalu-
ating the impact of COVID-19 policies largely fails to
meet key design criteria for actionable inference to
inform policy decisions.

The framework for the review tool is based on the
requirements and assumptions built into policy evalu-
ation methods. Quasi-experimental methods rely criti-
cally on the scenarios in which the data are generated.
These assumptions and the circumstances in which
they are plausible are well-documented and under-
stood,? 01738 including one paper discussing applica-
tion of DiD methods specifically for COVID-19 health

policy, released in May 2020.> While ‘no uncontrolled
concurrent changes’ is a difficult bar to clear, that bar
is fundamental to inference using these methods.

The circumstances of isolating the impact of policies
in COVID-19 - including large numbers of policies, infec-
tious disease dynamics and massive changes to social
behaviours—make those already difficult fundamental
assumptions broadly much less likely to be met. Some
of the studies in our sample were nearly the best feasible
studies that could be done given the circumstances, but
the best that can be done often yields little actionable
inference. The relative paucity of strong studies does not
in any way imply a lack of impact of those policies; only
that we lack the circumstances to have evaluated their
effects.

Because the studies estimating the harms of policies
share the same fundamental circumstances, the evidence
of COVID-19 policy harms is likely to be of similarly poor
strength. Identifying the effects of many of these policies,
particularly for the spring of 2020, is likely to be unknown
and perhaps unknowable. However, there remains addi-
tional opportunities with more favourable circumstances,
such as measuring overall impact of NPIs as bundles,
rather than individual policies. Similarly, studies esti-
mating the impact of reopening policies or policy cancel-
lation are likely to have fewer concurrent changes to
address.

The review process itself demonstrates how guided
and targeted peer review can efficiently evaluate
studies in ways that the traditional peer review systems
do not. The studies in our sample had passed the full

Haber NA, et al. BMJ Open 2022;12:€053820. doi:10.1136/bmjopen-2021-053820
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Did the study meet design criteria?

No (found to
be inappropriate
by review)

Mostly no

Mostly yes
Yes (not found
to be inappropriate)

Independent review
overall rating

Consensus review

-100%
Unclear

I .

Consensus review
weakest link in
key questions

overall rating

Figure 4 Comparison of independent reviews, weakest link and direct consensus review. This chart shows the final overall
ratings by three different possible metrics. The first column contains all of the independent review ratings for the 27 studies
which were eventually included in our sample, noting that reviewers who either selected them as not meeting inclusion criteria
or selected a method that did not receive the full review did not contribute. The middle column contains the final consensus
reviews among the 27 articles which received full review. The last column contains the weakest link rating, as described in

the Methods section. The question prompt in the figure is shortened for clarity, where the full prompt for each key question is

available in the Methods section.

peer review process, were published in largely high-
profile journals, and are highly cited, but contained
substantial flaws that rendered their inference utility
questionable. The relatively small number of studies
included, as compared with the size of the literature
concerning itself with COVID-19 policy, may suggest
that there was relative restraint from journal editors
and reviewers for publishing these types of studies.
The large number of models, but relatively small
number of primary evaluation analyses is consistent
with other areas of COVID-19.>* % At minimum, the
flaws and limitations in their inference could have
been communicated at the time of publication, when
they are needed most. In other cases, itis plausible that
many of these studies would not have been published

had a more thorough or more targeted methodolog-
ical review been performed.

This systematic review of evidence strength has limita-
tions. The tool itself was limited to a very narrow—
although critical—set of items. Low ratings in our study
should not be interpreted as being overall poor studies,
as they may make other contributions to the literature
that we did not evaluate. While the guidance and tool
provided a well-structured framework and our reviewer
pool was well qualified, strength of evidence review is
inherently subjective. It is plausible and likely that other
sets of reviewers would come to different conclusions
for each study, but unlikely that the overall conclusions
of our assessment would change substantially. However,
the consensus process was designed with subjectivity in
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mind, and demonstrates the value of consensus processes
for overcoming hurdles with subjective and difficult
decisions.

While subjective assessments are inherently subject
to the technical expertise, experiences, and opinions
of reviewers, we argue they are both appropriate and
necessary to reliably assess strength of evidence based
on theoretical methodological issues. With the excep-
tion of the graphical assessment, proper assessment of
the core methodological issues requires that reviewers
are able to weigh the evidence as they see fit. Much
like standard institutional peer review, reviewers
independently had highly heterogeneous opinions,
attributable to differences in opinion or training,
misunderstandings/learning about the review tool
and process, and expected reliance on the consensus
process. Unlike traditional peer review, there was
subject-matter-specific guidance and a process to
consolidate and discuss those heterogeneous initial
opinions. The reduction in ratings from the initial
highly heterogeneous ratings to a lower heteroge-
neity in ratings indicates that reviewers had initially
identified issues differently, but that the discussion
and consensus process helped elucidate the extent
of the different issues that each reviewer detected
and brought to discussion. This also reflects reviewer
learning over time, where reviewers were better able
to identify issues at the consensus phase than earlier.
It is plausible that stronger opinions had more weight,
but we expect that this was largely mitigated by the
random assignment of the arbitrator, and reviewer
experiences did not indicate this as an issue.

Most importantly, this review does not cover all
policy inference in the scientific literature. One large
literature from which there may be COVID-19 policy
evaluation otherwise meeting our inclusion criteria are
preprints. Many preprints would likely fare well in our
review process. Higher strength papers often require
more time for review and publication, and many high-
quality papers may be in the publication pipeline
now. Second, this review excluded studies that had
a quantitative impact evaluation as a secondary part
of the study (eg, to estimate parameters for micro-
simulation or disease modelling). Third, the review
does not include policy inference studies that do not
measure the impact of a specific policy. For instance,
there are studies that estimate the impact of reduced
mobility on COVID-19 outcomes but do not attribute
the reduced mobility to any specific policy change. A
considerable number of studies that present analyses
of COVID-19 outcomes to inform policy are excluded
because they do not present a quantitative estimate of
specific policies’ treatment effects. Importantly, this
study was designed to assess a minimal set of criteria
critical to the design of impact evaluation studies
of COVID-19 policies. Studies found meeting these
criteria would require further and more compre-
hensive review for assessing overall quality and

actionability. Unfortunately, exceedingly few studies
we reviewed, taken largely from the high-profile liter-
ature, were found to meet these minimal criteria.

While COVID-19 policy is one of the most important
problems of our time, the circumstances under which
those policies were enacted severely hamper our ability
to study and understand their effects. Claimed conclu-
sions are only as valuable as the methods by which
they are produced. Replicable, rigorous, intense and
methodologically guided review is needed to both
communicate our limitations and make more action-
able inference. Weak, unreliable and overconfident
evidence leads to poor decisions and undermines
trust in science.”” *® In the case of COVID-19 health
policy, a frank appraisal of the strength of the studies
on which policies are based is needed, alongside the
understanding that we often must make decisions
when strong evidence is not feasible.*”
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