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Scientific evidence regularly guides policy decisions', with behavioural science
increasingly part of this process®. In April 2020, an influential paper? proposed 19
policy recommendations (‘claims’) detailing how evidence from behavioural science
could contribute to efforts to reduce impacts and end the COVID-19 pandemic. Here
we assess 747 pandemic-related research articles that empirically investigated those
claims. We report the scale of evidence and whether evidence supports them to
indicate applicability for policymaking. Two independent teams, involving 72
reviewers, found evidence for 18 of 19 claims, with both teams finding evidence
supporting 16 (89%) of those 18 claims. The strongest evidence supported claims that
anticipated culture, polarization and misinformation would be associated with policy
effectiveness. Claims suggesting trusted leaders and positive social normsincreased

adherence to behavioural interventions also had strong empirical support, as did
appealing to social consensus or bipartisan agreement. Targeted language in
messaging yielded mixed effects and there were no effects for highlighting individual
benefits or protecting others. No available evidence existed to assess any distinct
differences in effects between using the terms ‘physical distancing’ and ‘social
distancing’. Analysis of 463 papers containing data showed generally large samples;
418 involved human participants with amean of 16,848 (median of 1,699). That
statistical power underscored improved suitability of behavioural science research
for informing policy decisions. Furthermore, by implementing a standardized
approachto evidence selection and synthesis, we amplify broader implications for
advancing scientific evidence in policy formulation and prioritization.

Scientificevidence has animportantrole in policy decisions'. This has
been increasingly true of evidence from the behavioural and social
sciences?, particularly for public health policy throughout the global
COVID-19 pandemic*®. One broad challenge in this process is that there
is no universally endorsed approach to determine which scientific
insights should inform policy®. Recommendations may be made onan
ad hocbasis, may be based on relationships between certain research-
ers and policymakers, and may fail to factor in an appropriate level of
uncertainty’®. This is further complicated by the sheer volume and
heterogeneity of evidence, making appropriate identification and
synthesis a substantial challenge’®.

One major example of science impacting policy comes from April
2020, when 42 academics from 8 countries and multiple academic dis-
ciplines published areview containing aseries of hypotheses about fac-
tors that were likely to shape collective behaviour during a pandemic>.
Topicsincluded threat and risk perception, social norms, science com-
munication, emphasizing the importance of individual and collective
interests, leadership, stressand coping. The paper alsoincluded alist of
broadbehaviouralinsights (which we refer to as ‘claims’) deemed most
relevant to the pandemic. The article received unprecedented atten-
tion: in only 2 years, it was cited over 3,000 times, and by December
2022 had an Altmetric score in the highest 0.0001% of all articles ever
published. This was, in part, because governments around the world
formulated pandemic policy strategies explicitly" on the basis of the
behavioural concepts highlighted in the paper? 8. However, it was

also because social and behavioural scientists viewed the pandemic
as acritical focus for their attention'” and research?*?,

Naturally, with such levels of visibility, concerns were raised about
various claims made by Van Bavel et al.>. This led to some concerns
about academics making recommendations despite not all having
previous experience in the domain of public policy or public health??,
In the context of the so-called replication crisis in psychology, it has
also been suggested that the article focused too much on evidence
from WEIRD (Western, educated, industrialized, rich, democratic)
populations, took insufficient account of the heterogeneity of effects,
overstated the validity of existing evidence and was opportunistic?* 7.

This paper responds to those concerns by retrospectively evaluating
the quality of the claims by Van Bavel et al.2. Although, more broadly, it
presents avaluable opportunity to mobilize many independent experts
using astructured approach to assess the appropriateness of scientific
evidence being considered for application to policy. Thisisimportant
notonly toinformtheorizing about behaviour during apandemicbut
also to establish the relevance of these claims for future emergencies
and more generally across public policy. It is an equally important
complement to addressing replicability in science, by scrutinizing
evidence produced during a crisis while also revisiting previous claims
made by experts.

Concernsrelated to the readiness or robustness of evidence for appli-
cationto policy are neither new nor unique to COVID-19. Terms such as
‘evidence-based policy’ havelong been used to apply research to major

A list of authors and their affiliations appears at the end of the paper.
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Table 1| Nineteen claims about social and behavioural science during the COVID-19 pandemic

2020 Claim wording

Revised claim wording

Behavioural theme

(1) A shared sense of identity or purpose can be encouraged by
addressing the public in collective terms and by urging ‘us’ to act
for the common good

Union)

There is a small positive association between collective identity and
behaviour for the common good, but the relationship depends on
the level of identity activated (for example, nation versus European

Sense of identity

(2) Identifying trusted sources (for example, local, religious or
community leaders) that are credible to different audiences to
share public health messages can be effective

Identifying trusted sources (for example, local, religious, political
or community leaders) that are credible to different audiences
to share public health messages can be effective in increasing

Trust and leadership

intentions to engage in recommended health behaviours

(3) Leaders and the media might try to promote cooperative
behaviour by emphasizing that cooperating is the right thing to do
and that other people are already cooperating

Emphasizing cooperation and highlighting the cooperative
behaviour of other people can encourage people to adhere to
public health recommendations, although effects may be small

Trust and leadership

(4) Norms of prosocial behaviour are more effective when coupled
with the expectation of social approval and modelled by in-group
members who are central in social networks

Surveys have shown that descriptive norms, especially when
enacted by close reference groups, are associated with greater
compliance with public health recommendations and self-reported

Sense of identity

prosocial behaviours

(5) Leaders and members of the media should highlight bipartisan
support for COVID-related measures, when they exist, as such
endorsements in other contexts have reduced polarization and led
to less-biased reasoning

Where polarization regarding public health behaviours exists,
endorsement from bipartisan coalitions can be effective in
reducing polarization and increasing compliance

Messaging and
language

(6) There is a need for more targeted public health information
within marginalized communities and for partnerships between
public health authorities and trusted organizations that are internal
to these communities

Marginalized communities have very different risks and health
outcomes and may receive different information through
different channels, suggesting the potential benefit of targeted
communication and strategies

Messaging and
language

(7) Messages that (i) emphasize benefits to the recipient, (ii)

focus on protecting others, (iii) align with the moral values of
recipients, (iv) appeal to social consensus or scientific norms, and/
or (v) highlight the prospect of social group approval tend to be
persuasive

Messages may be more effective when they align closely with the
moral values of recipients, appeal to social consensus or scientific
norms, and highlight group approval

Messaging and
language

(8) Given the importance of slowing infections, it may be helpful
to make people aware that they benefit from others’ access to
preventative measures

There is suggestive, albeit little, empirical evidence that it can
help to make people aware that they benefit from others’ access to
preventative measures

Sense of identity

(9) Preparing people for misinformation and ensuring they

have accurate information and counterarguments against false
information before they encounter conspiracy theories, fake news
or other forms of misinformation can help to inoculate them against
false information

Preparing people for misinformation before they encounter
conspiracy theories, fake news or other forms of misinformation —
for example, by ensuring that they have accurate information and
counterarguments against false information, or by prompting them
to consider accuracy — can help to reduce belief in, and/or sharing

Social cohesion and
misinformation

of, false information for a limited time

(10) Use of the term ‘social distancing’ might imply that one needs
to cut off meaningful interactions. A preferable term is ‘physical
distancing’, because it allows for the fact that social connection is
possible even when people are physically separated

Although ‘physical distancing’ is a more accurate term than ‘social
distancing’ and may encourage more social connection, there is
no evidence on whether it is more effective in encouraging public
health behaviours

Messaging and
language

(11) As negative emotions increase, people may rely on negative
information about COVID-19 more than other information to make
decisions. In the case of strong emotional reactions, people may
also ignore important numeric information such as probabilities
and the scope of a problem

Anincrease in negative emotions related to the pandemic may
influence behaviour and decision-making and lead people to
ignore important information, such as probabilities of negative
outcomes or actual risk level

Messaging and
language

(12) Cultures accustomed to prioritizing freedom over security may
also have more difficulty coordinating in the face of a pandemic

Strong correlations indicate that cultures accustomed to
prioritizing freedom over security may also have more difficulty

Social cohesion and
misinformation

coordinating in the face of a pandemic

(13) Fake news, conspiracy theories and misinformation will have a
negative effect on vaccine hesitancy

Evidence has shown that fake news, conspiracy theories and
misinformation were negatively associated with vaccination

Social cohesion and
misinformation

intentions, but the effect on actual vaccination behaviour has not

been shown

(14) Unmitigated political polarization will disrupt or create other
negative effects on attempts to minimize or end the pandemic

Evidence has shown that divergent partisan identities lead
to significantly different opinions and reported behaviours in

Social cohesion and
misinformation

response to the pandemic, undermining coordination efforts to
minimize or end the pandemic

(15) Active use of online connections can reduce some negative
mental and other health effects created by isolation policies

Active social connections online can buffer against negative mental Sense of identity
health effects, although mitigating effects may be small

Claims in the left column show the original wording from Van Bavel et al.%. The text in the right column shows updated wording after assessing the evidence in 2022. Note that claim 7 has five

components, making a total of 19 for the table.

decisions in government, institutions, schools and businesses®. The
lack of consensus concerning what counts as sufficient evidence for
policy decisions® is a particular problem in an emergency when poli-
cymakers must take urgentactions with sometimes limited evidence.
As such, they may seek the lowest-risk or most-effective approach
rather thana perfectly informed approach (whichis often unavailable
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orunclear)®, or they may risk delays that create even greater harm®,

Consequently, the COVID-19 pandemic presented an opportunity to
assess evidence inaway thatencouraged more evaluations of academic
policy recommendationsin the future.

Withsuchasubstantial amount of evidence now available, our goal
was to provide a descriptive synthesis of evidence available relevant



Table 2 | Evidence assessments for four claims on sense of identity

Claim (number) Evidence Level Direction Effectsize Summary of evidence
Active use of online Existing studies point Tested in Positive  Small Articles reviewed: 15 Sample range: 110-6,523
connections canreduce  towards small positive real-world or field A - - -
- . . A verage review time: 16h  Mean sample: Median

some negative mental effects supporting this studies (spread over 3-10days) ~ 2,062.8 sample: 1344
and other health effects claim, but the number P 4 e pie: 1
created by isolation of studies is insufficient.
policies (15) One longitudinal study

found small-to-moderate

effects in the real world
Norms of prosocial Evidence generally Empirical Positive  Large Articles reviewed: 45 Sample range: 52-108,075
behaviour are more supports the notion evidence (such A - - -

. . . verage review time: 10h  Mean Median
effective when coupled with a medium-to-large  assurveys, (spread over 2-5 days) sample: 10,7093 sample: 2,006.5
with the expectation positive effect. However, laboratory T o ’
of social approval and the available studies experiments
modelled by in-group assess the general effect  and controlled
members who are central  of norms, not the specific  settings)
in social networks (4) context stated in the

claim
A shared sense of Claim is generally Empirical Positive ~ Small Articles reviewed: 54 Sample range: 130-910,006
identity or purpose gupported; however, evidence (such Average review time: 20h Mean sample: Median
can be encouraged by it lacks real-world as surveys, (spread over 2-15 days) 255323 sample: 7295
addressing the publicin  assessments with laboratory P Y e ple: :
collective terms and by observable outcomes. experiments
urging ‘us’ to act for the Evidence mostly stems and controlled
common good (1) from survey data and settings)

online experiments
Given theimportance of  Clearly supported Empirical Positive  Small Articles reviewed: 5 Sample range: 134-1,373
slowing infections, it may by limited evidence evidence (such A - - -
be helpful to make people available, although as surveys, verage review time: 2h  Mean sample: Median

P peop ! 9 VS, (spread over 1day) 913.0 sample: 1,232
aware that they benefit best-evidence focus laboratory .

from others’ access to
preventative measures (8)

tended to be on
intentions rather than

experiments
and controlled

true behaviours settings)

Overview of ratings and assessments for four claims (1, 4, 8 and 15). In addition, compilation and screening of articles were estimated to have taken over a total of 200 h. Note that summaries of
sample sizes included any studies that included evidence and a rating, irrespective of overall influence on summary assessment. Articles may be double-counted if they were directly relevant

for multiple claims.

to 19 claims from the Van Bavel et al. article (see the first column in
Tablelfromthis paper for the full statements). Inessence, we evaluated
the extent to which those statements provided valid policy guidance,
privileging empirical evidence of consistent real-world impact. The
present work is not acomprehensive evaluation of all behavioural sci-
ence related to the pandemic, which would be beyond the scope of a
single article, but only of the key statements made in the 2020 paper.
We assessed 19 behavioural policy recommendations through evalu-
atingavailable articles based on the level of evidence they include. Rat-
ingsrange from purely opinion or theorytolarge-scale, replicated field
studies, as well as the size and direction of effects reported (see ‘Pro-
cedure’inthe Methods section). Our evaluations primarily focused on
the scaleand scope of empirical findings directly related to the claims,
although the compiled data (available at https://psyarxiv.com/58udn)
also highlights methods, geographical settings and specific behaviours.
We then synthesized the evidence within each claim to formulate asum-
mary evaluation. For this exercise, we included both original authors
and anindependent team of evaluators to select and assess evidence
relevantto these claims (see ‘Evaluation teams’in the Methods section),
all of whom were blinded to names and assessments. This allowed us
to leverage the expertise of the original authors while also adding a
diverse group of scholars who were not involved in the original paper
to provide anindependent, objective evaluation of the evidence.
Our primary motivations are to (1) transparently evaluate ex post
evidence for a set of highly influential claims regarding behaviour
duringapandemic, (2) implement a pragmatic, expert-driven method
for evaluating and synthesizing evidence thatis suitable for informing
public policy (both related to COVID-19 and future applications), and
(3) make those assessments public in away that promotes transparency
andbuilds trust with the public®. The first and second aims are broadly

relevant across all scientific research. The third aim s specifically rel-
evantto assessing policy recommendations, whichis why we decided to
provide adescriptive summary rather than focus on methods or causal
inference (more highly valued in science). The first aim is also espe-
cially critical given substantial concerns about public trustin science
in general** and raised directly in the context of COVID-19 (refs. 35-39).

Evaluating predictions of academic experts is an important exer-
cise to protect against questionable research practices, mistakes and
overconfidence®****, which were a common concern specifically in
behavioural science during COVID-19. Those concerns fed into cautions
raised about systematic reviews of available evidence****. Further-
more, by mobilizing a large group of fully independent reviewers, we
ensure that nosingle paper (whether highly powered or merely highly
visible) or person can have unchecked influence on the evaluation of
policy-relevant evidence.

Evidence for 19 pandemic behaviour claims

Asoutlined in the Methods (‘Procedure and evidence used for evalua-
tions’), all 747 articles were reviewed by at least two reviewers from each
team (four total); 518 articles received at least one rating (see Extended
Data Fig. 1). One-hundred and eighty-six articles were unanimously
rated as notdirectly relevant orinformative to the claim; 43 were found
to be duplicated work, typically papers that had changed titles from
preprint to publication. Of the 19 claims, 18 had at least some empiri-
cal evidence to assess (see full descriptions in Tables 2-6), with only
one claimlacking any empirical research. Of those 18 claims, 13 claims
were assessed as having been studied empirically, although only in
surveys or limited laboratory settings (see Extended Data Table 1 for
abreakdown of articles).
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Table 3 | Evidence assessments for two claims on trust and leadership

Claim (number) Evidence Level Direction Effect Summary of evidence
size
Identifying trusted sources General support for the Replicated Positive ~ Medium  Articles reviewed: 40 Sample range: 372-1,429,453
(for example, local, religious  claim with a medium effect real-world or N - N
N . X " Average review time: Mean Median
or community leaders) that  size from survey data in field study
. h . h 19h (spread over sample: 46,892.5 sample: 1,765
are credible to different different samplesand some  evidence
) . o . 2-10 days)
audiences to share public applications in the real world.
health messages can be The core claim is generally
effective (2) supported by the evidence
Leaders and the media might  Evidence for the claim stems  Empirical Positive ~ Small Articles reviewed: 16 Sample range: 52-484,239
try to promote cooperative mostly from correlational evidence (such A N me: M le: Medi
behaviour by emphasizing data and few experimental as surveys verage review time: ean sampLe: edian
N . i 4 13h (spread over 40,719.5 sample: 1,004
that cooperating is the studies reporting small laboratory 8-10 days)

but rather inconsistent
effects across contexts and
outcomes

right thing to do and that
other people are already
cooperating (3)

experiments
and controlled
settings)

Overview of ratings and assessments for two claims (2 and 3). Articles may be double-counted if they were directly relevant for multiple claims.

Thirty-four studies report samples related to number of countries,
studies, secondary datasets or other indirect observations. Sample
sizes of the 463 original data studies included were large. The mean
sample size of 418 papers specifically involving human participants
was 16,848 (median of 1,699), with individual studies ranging from
52t01,429,453 participants. We present somewhat conservative esti-
mates for both mean and median by including only those specifically
involving human participants. We do not include in these estimates
three studies (with samples from 3.7 million to 654 million) that used
social media posts or accounts. Many studies also provided only vague
indicators (for example, “more than ten thousand”) or aggregated
groupings (for example, numbers of states, provinces or countries).
Links in Data Availability give access to raw and interactive datasets
for further exploration. However, only three studies reviewed had
samples of fewer than 100 participants, whereas 279 had 1,000 or
more. One-hundred and forty-two countries were included in one or
more studies (see Evidence used for evaluations in Methods).

AsdepictedinFig.1,thedirection of effect or correlation suggested
by most claims were generally supported. Of the 18 claims that had at
least some empirical evidence available for evaluation, 16 (89%) claims
were generally supported inthe direction of the original statement. Of
the 16 claims that were supported by the research literature, ten were
considered to show small effects, five were considered to show medium
effects and one was considered to show a large effect. We did not find
any meaningful effects in support of the remaining two claims, which
stated that messages that emphasize benefits to the recipient (claim 7i)
and focus on protecting others (claim 7ii) tend to be persuasive. This
may be because several studies showed that there were moderators of
which emphasis (self versus others) was more effective**.

Six claims (2, 4, 9,12,13 and 14) backed by empirical evidence dem-
onstrated medium or large effects. Claim 4 (that norms of prosocial
behaviour are more effective when coupled with the expectation of
social approval and modelled by in-group members who are central
in social networks) was mostly tested on observational data, but the
effect sizes found in these data were notably strong.

Importantly, no effects were inthe opposite direction from the origi-
nal predictions. This means that no recommendations from the Van
Baveletal. paperledtoaconsistent backfire effect. Those 19 statements
proposed behavioural domains that were likely to be ofinterest during
the COVID-19 pandemic. Some claims were general about potentially
relevant behaviours, whereas others were more prescriptive about
potentially more effective intervention approaches.

Overall, our review indicates that the Van Bavel et al. article generally
identified highly relevant topics of study in the pandemic and, to an
extent, the direction of associated findings. In particular, it identified

4 | Nature | www.nature.com

(1) relevant behaviours during the pandemic (both positive and nega-
tive), (2) likely barriers to mitigating the spread of the disease, and
(3) major social challenges that would be faced by policymakers. The fol-
lowing text summarizes these in general groups, citing articles viewed
by assessing teams as being most consequential for their final assess-
ments. The ratings for each are specified in Tables 2-6.

Allbehaviours studied, whether specific to a claim or not, are listed
in Table 7. We have included this table as a reference in the future for
considering behaviours to expect or target.

Sense of identity

Four claims made in 2020 focused on how social identities would be
highly relevant during the pandemic, particularly how they aligned
with either community benefits or social norms. These expectations
generally appeared to be accurate (see Table 2), with scores of stud-
ies concluding that connectedness with communities or aligning
with morals were a predictor of behaviours and efforts to control the
spread of illness*“¢°. However, one challenge that is typically present
forresearch onsubjective and latent constructs such as identity, proso-
ciality and connectednessis that most research was conducted through
surveys. Few studies attempted toisolate the causal effect of identity
on pandemic behaviours, and no experimental studies manipulated
identity or the sense of collective purpose in areal-world setting. In
some cases, well-powered studies directly assessing the claims were
limited to asking about intentions to receive vaccines®. Although
such findings are very valuable, there is clearly additional benefit in
validating those findings in consequential settings, or even carrying
out retrospective studies to determine whether behaviours or infec-
tions were measurably associated with connectedness where studies
were conducted.

Trust and leadership

There was a large amount of evidence from peer-reviewed research
ontherole of leadership during the pandemic. Two claims from 2020
specifically outlined expectations for how trusted sources and leader-
ship may be relevant to promoting public health guidelines. There was
asubstantialamount of research (see Table 3) supporting both of these
expectations, although the best-quality evidence from consequen-
tial settings was replicated only in relation to the claim that the most
effective messaging comes from trusted sources® ¢, Consistent with
original expectations, evidence has supported the value of highlight-
ing the cooperation of other people to promote health behaviours,
although evidence was limited to surveys and correlational studies.



Table 4 | Evidence assessments for four claims on messaging and language

Claim (number) Evidence Level Direction Effectsize Summary of evidence
Leaders and members of the The one reviewed paper Empirical evidence Positive Small Articles Sample range: 350-10,699
media should highlight bipartisan  directly testing the claim (such as surveys, reviewed: 12
support for COVID-19-re!ated genf—:‘rally sup}porttﬁ it, laborqtory Average review Mean sample: Median
measures, when they exist, as such  finding that bipartisan experiments and .
) ) . time: 7h 2,724.2 sample: 1,995
endorsements in other contexts policy endorsements controlled settings)
L S (spread over
have reduced polarizationand led  reduce polarization in
. ‘ X : 1-10 days)
to less-biased reasoning (5) views of, and increase
overall support for, COVID
mitigation policies
There is a need for more targeted Empirical evidence forthe Empirical evidence Positive Small Articles Sample range: 54-140,184
public health information within core of the claim exists; (such as surveys, reviewed: 19
marginalized communities and however, there is little laboratory - -
. . A . . Average review Mean sample: Median
for partnerships between public evidence available that experiments and time: 12h 16.758.6 sample: 991
health authorities and trusted tests the effectiveness of controlled settings) (s réad over A ple:
organizations that are internal to the suggested approach. 3_p8 days)
these communities (6) Existing studies have ¥
suggested a small
positive effect of targeted
messaging
As negative emotions increase, No empirical evidence that Empirical evidence Positive Small Articles Sample range: 155-125,306
people may rely on negative empirically tested the full ~ (such as surveys, reviewed: 34
information about COVID-19 more  claim. Existing evidence laboratory - -
. ; . Average review Mean sample: Median
than other information to make has focused more on the experiments and )
. N . time: 7h 6,635.4 sample: 1,237
decisions. In the case of strong second part of the claim, controlled settings) (spread over
emotional reactions, people may not the first part, and might P
. ) . . 3-5 days)
also ignore important numerical broadly point towards a
information such as probabilities small effect
and the scope of a problem (11)
Use of the term ‘social distancing’  Besides a few smallsurvey No evidence has NA NA Articles Sample range: NA
might imply that one needs to studies, support for the been identified, reviewed: 8

cut off meaningful interactions.
A preferable term is ‘physical
distancing’ because it allows for
the fact that social connection is
possible even when people are
physically separated (10)

claim is purely based

on theory and opinion.
Therefore, no statement
can be made about the
potential effect size of this
claim in application

only discussion of
the theory

Average review Mean Median
time: 9h sample: NA sample: NA
(spread over

3-5 days)

Overview of ratings and assessments for four claims (5, 6,10 and 11). Articles may be double-counted if they were directly relevant for multiple claims. NA, not applicable due to neither of two

studies with data being directly relevant to claim.

Messaging and language

Perhaps the most widely studied topic during the pandemic was public
health messaging. This was clearly anticipated by Van Bavel et al. as 9 of
the 19 claims explicitly discussed the role of messaging and language
in developing effective public health interventions. Not surprisingly,
this also produced the most heterogeneous set of evidence ratings (see
Tables 4 and 5). Observational studies in natural settings concluded
that messages directly emphasized benefits to individuals or protect-
ing others had no measurable effect on behaviours®. There was some
evidence for the effect of benefit-based approaches on behavioural
intentions, although some studies suggested that self-benefit versus
other-benefit messages were differentially effective for different types
of people. Although benefit-based messaging has been found to be
effective in general®, it is possible that there may be limits to its effect
onbehaviourinthe context of novel health threats where the benefits
of preventative behaviours are not well established and recommenda-
tions are evolving.

Messaging related to partisan concerns was also widely studied,
although not often in consequential settings. For the studies with the
most policy-relevant evidence, messages emphasizing consensus and
general agreement about public health behaviours were more effective
in promoting these behaviours thanthose considered to be polarizing
or partisan in nature (in survey studies)®. A small number of related
studies in the context of marginalized communities has found that
direct engagement and direct messaging were more effective’.

Claim 10 on the use of physical distancing being preferred to social
distancingyielded no evidence. Although eight articles were identified

andrequired sometimetoreview, noneincluded direct evidence of any
effect on making this change, and we have excluded it from Table 4.

Social cohesion and misinformation

Claims specifically related to polarization and flawed sources of infor-
mation were widely validated, with some caveats”. Across more than
200 published articles, polarizing and disingenuous messaging were
consistently associated (see Table 6) with negative outcomesinterms
of the effectiveness of public health interventions’. However, direct
causal evidence was relatively scarce”. Studies with the highest levels of
evidence have validated these patternsin consequential settings, often
withmedium effect sizes, indicating that greater division in messaging
and lack of social cohesion were associated with lower effectiveness
of public health messaging*®”>"%, Encouragingly, inoculating against
manipulation techniques® and prompting users to consider accuracy
before sharing news®” have some positive effects. Again, both lines of
study would benefit from replications in consequential settings, with
some additional validating work on this emerging after our review
started®s,

Major themes not explicitly assessed

Several themes emerged during the search phase of this project that
were discussed by Van Bavel et al. but not necessarily formalized in
terms of a specific claim. These included the clear relevance of threat
and risk perception, the role of inequality® and racism®°, skepticism
towards science?, incentivizing behaviours beyond simply describing
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Table 5 | Evidence assessments for claim 7 (five sub-claims) on messaging and language

Claim (number) Evidence Level Direction Effect Summary of evidence
size
Messages that Although some online Replicated real-world or ~ Null Null Articles reviewed: 141 Sample range: 208-163,627
emphasize benefits  experiments find limited field-study evidence (claim 7 total)
tothe reCIpler-lt ten‘d support f(?r the (.:lam.]’ the Average review time: 22h Mean sample: Median
to be persuasive (7i)  general picture is mixed.
o L . (spread over 2-14 days)  19,599.1 sample:
Existing applications in 3964
the real world indicate no ’
general support for the claim
Messages that The evidence is mixed, Tested in real-world or Positive ~ Small Articles reviewed: 141 Sample range: 324-163,627
appeal to social with online experiments field studies (claim 7 total)
consensus or and survey_stud|es finding Average review time: 22h Mean sample: Median
scientific norms tend small positive effects of
. - (spread over 2-14 days)  17,901.2 sample:
to be persuasive (7iv) the suggested approach.
L 2,358.5
However, these findings
could not be replicated in an
existing field study
Messages that Some real-world studies Tested in real-world or Null Null Articles reviewed: 141 Sample range: 200-163,627
focus on protecting  are available for the claim field studies (claim 7 total)
others tgnd t(.). be an_d point towards‘no effect. Average review time: 22h Mean sample: Median
persuasive (7ii) Evidence from online
} (spread over 2-14 days)  13,887.6 sample:
experiments has also been
. 2,459
mixed, although some
studies have found small
positive effects
Messages that No real-world studies with Empirical evidence (such Positive ~ Small Articles reviewed: 141 Sample range: 246-24,682
align with the behavioural measures exist,  as surveys, laboratory (claim 7 total)
moral values of the but the existing evidence experiments and N N N
9 . . Average review time: 22h Mean sample: Median
recipienttendtobe  from survey dataand online  controlled settings)
R . (spread over 2-14 days)  5,019.8 sample: 1,683
persuasive (7iii) experiments has mostly
suggested a small positive
effect
Messages that Few studies have tested Empirical evidence (such Positive ~ Small Articles reviewed: 141 Sample range: 324-24,682
highlight the this claim. The online as surveys, laboratory (claim 7 total)

experiments and
controlled settings)

experiments that do exist
indicate mixed results

prospect of social
group approval tend
to be persuasive (7v)

Median
sample: 1,384

Average review time: 22h
(spread over 2-14 days)

Mean sample:
4,974.4

Overview of ratings and assessments for claim 7 (with five sub-claims), ordered by the level of evidence identified. Articles may be double-counted if they were directly relevant for multiple
claims. Time estimates are given a single value for claim 7 due to the overlap of articles and the split in reviewers, but should be treated separately (that is, the total time spent reviewing all

papers for claim 7 alone was over 100h).

benefits (for example, by providing financial rewards for vaccina-
tion)?>°* and the absence of clear leadership® 1%,

Threat perception

Although ignoring threats and risk were concerns raised in the 2020
article, the statement that we assessed as a claim (11) did not yield
asubstantial amount of evidence to review. However, this was not
because there was an absence of evidence relating to the general issue
ofthreat perception. Infact, substantial researchindicated that threat
perception — and wilful decisions to ignore risks to self and others —
were a major factor during the pandemic'® %, However, we chose
notto create an additional generic claim to assess evidence related to
this, not only to maintain consistency in the method but also because
much of the research on this topic has been heavily associated with
the polarization, messaging and misinformation themes. Still, there
is clear and compelling evidence that deliberate decisions to ignore
health information had negative impacts during the pandemic'**'%,

Nudging

Nudging was a widely attempted method for behavioural interventions
duringthe pandemic. Huge increases in attempted nudges have arisen
since 2019, largely due to the highly behavioural nature of pandemic
policies. Although not explicitly framed as a claimin the 2020 article,
nudging was highlighted as a practice likely to have a substantial bear-
ing on pandemic-related behaviour.
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Overall, interventions presented as nudges had mixed effectiveness
during the pandemic. Encouraging evidence found that simplifying
choice architecture and making options salient (for example, through
personalized text messages), as well as making it easy to become vac-
cinated led to reductionsin vaccine hesitancy'®*'%. The same has been
found for improving availability of locations to receive a vaccine'®.
Accuracy prompts have also shown some promise as nudges that
aimed to limit sharing of misinformation®1°¢, although replications
have found generally small effect sizes for these nudges®%”. However,
attempts at making use of lotteries to increase vaccination rateshad no
overall effect®, along with studies reviewed in claim 7 on messaging,
which also had little impact®.

Because of the extreme number of trials, there is no single sum-
mary assessment that would appropriately cover the highs and lows,
or complexity, of nudging during the pandemic. Several systematic
reviews'®®1%° have explored the overall effectiveness of nudges, and
more narrow systematic reviews have considered the effectiveness of
nudges that target specificbehaviours, such as vaccination'®. In light of
thismixed picture, we strongly encourage focused systematic reviews
of allnudging carried outin the context of COVID-19 and urge nuance
in determining which nudges work and which do not (treating themas
equivalent does not seem to be supported by the data).

Stress and coping

Unfortunately, the fear thatisolation and lack of social connectedness
would lead to a pandemic of mental illness largely played out™° 2,



Table 6 | Evidence assessments for four claims on culture, politics and misinformation

Claim (number) Evidence Level Direction Effect Summary of evidence

size
Cultures accustomed to Clear correlational Widely tested  Positive ~ Medium  Articles reviewed: 34 Sample range: 384-910,006
prioritizing freedom over evidence for an effect in real-world - - -

. S i 3 Average review time: 18h  Mean Median
security may also have more  in different contexts settings or field (spread over 3-14 days) sample: 64.641.8 samole: 3.569.5
difficulty coordinating inthe  and on different levels. studies P Y pie: 62,041 pie: 3,905,
face of a pandemic (12) Studies differ in the

cultural dimensions

assessed, including

freedom-security,

tightness-looseness

and collectivism-

individualism
Preparing people for The application of this Replicated Positive ~ Medium  Articles reviewed: 60 Sample range: 102-33,480
misinformation and claim shows robust real-world or : - -

. o . . Average review time: 15h  Mean Median
ensuring they have positive effects in field study

. - > . . (spread over 3-6 days) sample: 4,340.9 sample: 1,554
accurate information and online experiments and evidence
counterarguments against real-world applications,
false information before although effect sizes
they encounter conspiracy vary. Meta-analytic
theories, fake news or other ~ assessments of the
forms of misinformation effectiveness of the
can help to inoculate them interventions exist
against false information (9)
Unmitigated political Robust findings for the Replicated Positive Medium  Articles reviewed: 54 Sample range: 235-447,332
polarization will disrupt or effects of polarization real-world or - - -
. ) . ) Average review time: 10h  Mean sample: Median
create other negative effects  in survey studies, field study
NN A . (spread over 2-4 days) 26,389.5 sample: 3,145.5
on attempts to minimize or but very few studies evidence
end the pandemic (14) including manipulation
or intervention. Context is
very focused on the USA

Fake news, conspiracy Consistent evidence Empirical Positive ~ Medium  Articles reviewed: 60 Sample range: 104-26,576
theories and misinformation  from survey data and evidence (such : - -

R . . - Average review time: 16h  Mean Median
will have a negative effecton correlational evidence as surveys, (spread over 3-14 days) samole: 5.041.9  sample: 2.220
vaccine hesitancy (13)° for the claim indicating laboratory P 4 pe: 5,04l ple: 2,

small-to-medium effect
sizes

experiments
and controlled
settings)

Overview of ratings and assessments for four claims (9, 12, 13 and 14). Note that the summaries of sample sizes included any studies that included evidence and a rating, irrespective of overall
influence on summary assessment. Articles may be double-counted if they were directly relevant for multiple claims. *The use of 'negative effect' here may create confusion for the intended
meaning of claim 13; this is clarified in the Supplementary Information section “Notes for specific claims”.

Althoughmuch of daily life around the world adapted to major changes,
therisk of prolonged and severe effects on mental health were widely
identified, with large increases in depression, anxiety, stress and other
common mental disorders reported globally™. In some cases, these
effects were moderated (or at least attenuated) by being isolated
along with close others™, whereas other studies have found dramatic
increasesinintimate partner violence and violence against women'>"¢,
Some positive mental health outcomes had direct links to collective
mindsetand perspective'”, although not able to circumvent all aspects,
consistentwith the 2020 article. Those patternsindicated aneed to take
more multidimensional approaches to well-being and mental health
to find opportunities not only to treat or prevent iliness but also to

promote positive outcomes™®,

Major pandemic behavioural themes

Although matters such as polarization and vaccine hesitancy were
discussedinthe 2020 article and turned out to be clearly relevant, other
themes not specified originally have been widely studied. For example,
political divisions were not the only reasons individuals refused or
delayed vaccination®?° as there has also been evidence of general
wilful refusal to follow public health guidelines (whether masking,
social distancing, isolating when sick, avoiding unnecessary travel,
vaccine hesitancy, and so on) in some individuals™. In this regard,
explicit, manifest behaviours based on demographics and individual
differences'®? should also be reviewed as they have not been covered

here. Those patterns are notinconsistent with perceptions, beliefs and
social division, but we have not explicitly assessed that evidence. Even
though some evidence pointed to the benefits of communicating good
and effective policies directly to the public’?’, more needs to be done
to explore how to achieve this when there is active, deliberate intent
to criticize and disrupt those policies, without inadvertently giving
greater visibility to those disruptive forces.

Other major themes not covered in Van Bavel et al. include more
specific predictions about what outcomes may be associated with
behaviours or policy interventions. For example, although there has
been some mention of isolation impacting mental health, volumes of
research looked at how school closures' and curfews” might influence
childrenby limiting opportunities for interaction, playing and develop-
ment, weighed against their likely effect on mitigating the spread of
illness. Similarly, beyond social media, ways to address isolation might
have involved better ways to engage communities in volunteering'?
or other civic contributions for those that desired a more active role
during periods of extended isolation.

Another theme not discussed was how traditional forms of mass
media might have undermined the potentially helpful role of descrip-
tive norms by giving disproportionate attention to anti-vaccination,
conspiracy and other beliefs that did not reflect expert or even majority
opinion in the general public**¥. Many countries, particularly those
coveredintheoriginal articleand where evidence was available for this
paper, had vaccination rates above 70% (and sometimes above 90%). In
these settings, messaging that focuses on the problem of vaccine refusal
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Fig.1|Reviewer-assessed effect size for each claim and the qualitative
rating. The yaxis shows the reviewer-assessed effect size for each claim; the x
axisshows the qualitative rating (from theory only to widely tested). Each set of
claimsisrepresented by adifferenticon. Most claims were confirmed as having
small-to-medium effect sizes, including those tested and replicated in real-world

could meangiving a minority behaviour the same amount of attention
as facts and evidence about widespread uptake and the benefits of
vaccination®. In this regard, efforts of academics and public health
officials may be thwarted if media policies around ‘equal coverage’
areimplemented in ways that amplify false norms and harmful, fringe
ideas, given how easily itis to manipulate or control narratives that are
not rooted in evidence.

General discussion

We approached this research with an appreciation that throughout the
pandemic, especially early on, decisions had to be made on the basis
of imperfect evidence (see ‘Building policy from imperfect evidence’
inthe Supplementary information for further discussion). Our assess-
ment focused on the quality, generalizability and policy relevance of
available data rather than the average effect size of research related
tothe claims, using an expert-driven assessment of claims rather than
formal statistical meta-analysis.

Our two teams of 72 total reviewers assessed 747 scientific articles
covering 19 highly influential claims made in 2020 about human behav-
iourinthe pandemic. Of the 747 articles, 463 studies included original
empirical evidence and 418 had human participants (mean sample
size 0f 16,848). Two independent teams evaluated the studies avail-
able for each claim (see ‘Author contributions’ for specific lists). Both
teams found evidence in support of 16 of the 19 claims (84%), with no
evidenceavailable for one claim. For two claims, teams found only null
effects. Overall, our review found that the Van Bavel et al. article gener-
ally anticipated meaningful topics that became relevant for research
during the pandemic, and in the majority of cases, the direction of
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Marginalized Communities (6)

Awareness of shared
benefit of access to

Misinformation (9)

Term ‘physical distancing’ (10)

1.5m

Cultures (12)
Vaccine hesitancy (13)

' Political polarization (14
\10 P! (14)

Emotional information
processing (11)

» Online connections (15)
contexts. The strongest finding isindicated by the globe on the right, near the
top, which shows the claim about culture (see Table 1) was widely tested in
multiple studies and the results were consistent with the original Van Bavel
etal. paperatroughly amedium effect size. Alegend for eachicon torepresent
the19 claimsis presented below the graph.

their associated research findings. In particular, it identified relevant
behaviours during the pandemic (both positive and negative), likely
barriers to mitigating the spread of the disease and major social chal-
lenges that would be faced by policymakers.

Aside from cultural effects on policy effectiveness, the most strongly
supported intervention claim was how combatting misinformation
and polarization would be vital to promote effective public health
guidelines. Effective messaging, particularly in the form of engaging
trusted leaders and emphasizing positive social norms, was also heavily
supportedintheliterature. Broadly speaking, survey data strongly sup-
ported how criticalitis for policy to understand collective behaviour,
shared values and effects on marginalized populations to be effective
atminimizing harms during a pandemic.

Westrongly endorse a full systematic review of all behaviours studied
during the pandemic, which would map not only what behaviours were
observed (or not) and across how many studies but also where and
through what methods. However, we also share the concernthat many
studies carried out during the pandemic, particularly in the early stages,
had low power***, That has produced problematic meta-analyses,
which was one reason why we chose an alternative approach.

Applying lessons for science and policy

To make use of additional evidence that stemmed from this very broad
reading of available literature, but which did not apply only to asingle
claim, we have consolidated critical recommendations for science and
policyin Table 8. The purposeis to help researchers and policymakers
respond to future pandemics, disasters or other exogenous shocks.
These range from largely scientific practices, such as more study of



Table 7 | Behaviours directly studied in the initial literature
review

Washing hands

Standing 6ft or 2m apart

Staying at home

Reducing visits to the store

Beliefs®

Preferences®

Polarization®

?Death was a heavily studied outcome that was linked to both COVID-19 and the behaviours
listed. There was debate as to whether it should alone count as a behaviour, so we included it
for readers to decide. "Behaviour-adjacent latent constructs that were commonly measured
but are not possible to assess with simple binary, objective measures.

Wearing a mask

Wearing a correct mask

Wearing a mask correctly

Wearing a best-fitting mask

Avoiding crowds

Using public transportation

Exercising at home

Exercising outdoors

Dieting during isolation

Consumption during isolation

Using the Internet

Using social media

Sharing public health information

Sharing misinformation

Getting tested

Testing at home

Visiting nursing homes or the elderly

Getting vaccinated for COVID-19

Refusing a COVID-19 vaccination

Delaying a COVID-19 vaccination

Getting a second shot (of two doses)

Getting a COVID-19 booster

Getting an influenza vaccine

Choosing single-shot doses

Using fake vaccine cards

Using unsupported treatment

Working remotely

Using mental health services

Going to hospitals

Postponing treatment

Spending stimulus money

Attending school remotely

Attending school in-person

Following or ignoring guidelines

Volunteering

Promoting cooperation

Promoting division

Messaging on social media

Using dating apps

Moving home with family

Isolating within home

Joining the military during the COVID-19 pandemic

Recycling and plastic consumption during the COVID-19 pandemic

Death® and suicide

Downloading or using tracking apps

Trust®

Prosociality®

Intentions®

Continued

global populations, and being more specific in formulating testable
questions, to primarily policy topics related to communications and
managing public uncertainty. Some of these recommendations may
appear obvious or generic, but were not universally adopted in the
studies that we reviewed.

Inlight of the challenges discussed, we offer two additional recom-
mendations. These are specifically relevant to future public health
emergencies but also apply broadly towards advancing the readiness
of scientific evidence being applied to policy.

Follow surveys with field research

Behavioural scientists, including those studying the pandemic, often
use online data collection tools where there is substantial control over
the treatment and, more generally, the research environment. We do
not discount the privilege or benefits of having access to these tools
ortheir contribution to foundational evidence that could be deployed
rapidly. Online survey experiments could also offer insight on causal-
ity that, for example, descriptive or correlational field studies lack.
Moreover, itis particularly encouraging that so much of that evidence
converged, and this further clarified the added value of having access
to those resources.

Despite those benefits, we recommend seeking opportunities to
progress faster from concept testing to real-world testing and imple-
mentation in future crises. In the earliest days of the pandemic, there
was no clear way to do this, and large numbers of studies were derailed,
postponed, abandoned or forced to be modified substantially. This
also presented challenges for validating evidence generated early in
the pandemic (both at that time and during this review). In addition,
new researchdesigned to speak to the crisishad to be conducted using
the tools available.

Itis commendable that so much valuable and applicable social sci-
ence emerged despite the chaotic circumstances, loss of resources
and the uncertainty in the early days and months of the pandemic.
Nevertheless, of the 518 studies given a ratings assessment as part of
the present exercise, more than 400 were empirical studies conducted
inlaboratories or online settings (which may have also been skewed by
boththe nature of the claims and disciplines of individuals identifying
relevant studies). Unfortunately, this also meant that many claims
were only ever tested in surveys. Rather than this being a criticism,
we state this as a strong encouragement to seek, promote and fund
partnerships that can function in consequential settings, even (and
perhaps especially) in the face of public emergency.

Forge alliances

There are myriad challenges to linking scientific research to real-world
practice, whichwere amplified during the pandemic. Althoughacadem-
icsand institutions found ways to overcome these, practical constraints
were evident throughout, whether based on resource and personnel
limitations, or threats to health and safety. Other limitations may have
included simply not knowing the appropriate communication channels
tolink researchers and policymakers.

In the future, we encourage academics that have not previously
worked in such consequential environments to proactively engage
with organizations delivering public services to find out where and
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Table 8 | Recommendations for researchers and policymakers

Recommended future Summary Example/application

applications for science

and policy

Science Formulate testable Many prospective articles did not specify the directions Prospective recommendations often indicated behaviours

claims

incorporate evidence into policies

of anticipated effects or identify causal factors. Others
proposed complex components that were too nuanced

to test. Meaningful precision in specifying claims and
hypotheses would make it easier for practitioners to trial and

that might be ‘important’, but this creates an arbitrary
standard as anything could conceivably be determined
important or unimportant depending on the desired
interpretation

Study non-WEIRD
populations
beyond these populations

Recommendations made on the basis of evidence from
WEIRD samples should not be uncritically generalized

Countries may need specific, local strategies that differ from
those implemented in countries where much of the research
has been done, because of differences in socioeconomic,
political and macroeconomic conditions

Think inside-out and
outside-in

constructs

Claims from Van Bavel et al. primarily focused on the likely
relevance of beliefs, perceptions, identity and other latent
constructs. Research during pandemics should also focus
on knowing what behaviours are most critical and the best
ways to promote them, as well as identify interventions
that consider structural contexts, not only psychological

Early-stage recommendations from behavioural science
in future pandemics should cover latent constructs (for
example, identity, perceptions and norms), objective
behaviours (for example, getting vaccinated and wearing
a mask) and systemic factors (for example, access to the
Internet, availability of healthcare and local legislation)

Avoid the ‘streetlight
effect’ by researching
what matters, not just
what is easy

Research during the pandemic often focused on what or who
was easy to study rather than on what was most pressing for
public health or who was most affected by the pandemic.
Behavioural scientists should collaborate with practitioners

Hundreds of studies on messaging were carried out online
in WEIRD populations, but these did not demonstrate overall
higher impact findings (in this review, at least)

to develop ways to make sure research resources are
deployed where they will have the greatest impact. The
most-studied populations in the pandemic were those with
easy, stable access to the Internet. The most widely studied
topics appeared to be those that could be tested through

online surveys

Test your assertions
or programme
evaluation

Many articles from 2020 made strong predictions that
were not tested. The lack of clear validation or rejection
of potentially influential policy interventions may allow

There was very little research studying whether the term
‘physical distancing’ would have more positive effects than
‘social distancing’

some ineffective policy interventions to crowd out or
divert resources from potentially more effective policy

interventions

Amplify according to
evidence

interpreted as if they were causal

The interventions getting the most attention were not
necessarily those best supported by the most evidence. For
example, correlations based on observational data were

Handwashing was widely promoted as a strategy for stopping
the spread of COVID-19, yet study effects were small to null,
particularly compared with masking, isolation, distancing and
vaccines

Precision, error,
uncertainty and reality
checks are always
important

During the pandemic, public health agencies relied heavily
on mathematical models with implausible assumptions
about human behaviour. Behavioural scientists can improve
these models by focusing on risk perception, innumeracy,

When building models predicting behaviours such as vaccine
uptake and isolation, factor in deviations from expectations
based on practical, psychological factors

noise, uncertainty and barriers to health behaviours (for

example, access and costs)

Highlight null results

wasteful policies

There is as much to learn from effective as ineffective
interventions. Failures and backfire effects warrant more
visibility to reduce attention to and spending on harmful or

A field experiment showing no significant effect of geo-
targeted vaccine lotteries received very little coverage and
influence on public policy

Consider larger
context

replicate effects

Research findings may vary depending on national,
subnational and other local settings. Translating to policy
interventions may require substantial adaptations to

Appeal to national identity in liberal versus authoritarian
regimes will probably differ in its behavioural consequences
and ethical implications

Do not overcommit
too early
Policy

Although there are understandable pressures to issue
guidelines quickly, establishing a policy position on poor or
little evidence can lead to greater costs in the long term

Early guidelines in some countries suggested that wearing
masks would not minimize COVID-19, but subsequent
evidence has pointed to their effectiveness

Recommendations are ordered from primarily scientific to primarily policy, although to some extent, each recommendation applies to both.

what input they would value'?. This will help to develop partnerships
with local government offices®, hospitals®, banks™!, schools™?, local
military units providing emergency personnel® or other potential
end-users of scientific evidence. Surveys are not a replacement for
studying real behavioursinthe field, such as blood donations, vaccines,
assigning volunteers, facilitating remote work, keeping people safe
while shopping or voting. Furthermore, researchers should recognize
the potential for policy impacts at many levels: do not overly focus on
highly visible policymakers or government employees who are difficult
to access and may lack the subject-specific expertise to recognize all
relevant research®™,
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For policymakers, managers, teachers and other institutional leaders,
we also strongly recommend opening lines of communications with
academicsthatresearchyour professional area. Professionals seeking
toapplyinsights generated can experience frustration at the reluctance
of researchers to offer practical advice for evidence-based policies.
Academics are typically not trained in ways to bridge the science-
practice-policy gaps, and there are opportunities for impact in the
future that may be in place if institutions also take the initiative to
engage experts before emergencies. Thisis also amessage for funding
bodies: invest in initiatives that support cross-domain collaboration
and translational research activity.



Both parties may feel reluctant and uncomfortable about suchacol-
laborative effort, making them hesitant to consider working together
as aviable option. Adopting a broader set of tools and research con-
textswould help both sides to see how they can collaborate more pro-
ductively by expanding and applying their knowledge of important
psychological phenomena and behavioural mechanisms in practice.

Limitations

Tables 2-6 include multiple aspects of the evidence review, including
theratings, direction, effect sizes and asummary note. These were each
included because no single rating or value can fully reflect the many
dimensions of each behavioural domain. We do not intend or claim
to offer a perfect ‘score’ of evidence or research during the pandemic.
Instead, our goal was to provide a general assessment of evidence to
guide future research and policy applications. Although some policy-
makers were asked to participate in this study, our focus was largely on
synthesizing academic expertise to inform policy. We therefore note
that, at the highest level, evaluations may prioritize scientific perspec-
tives over insights most relevant to decision-makers and practition-
ers. Multiple, detailed discussion on the limitations of the approach,
findings and interpretations of the work is provided in Supplementary
Methods.

Conclusion

Despite the absence of aconsensus approachtoselecting and synthe-
sizing evidence, scientific research has avaluablerolein public policy.
The present study evaluated researcher claims and recommendations
at the start of a global crisis. The synthesis of evidence suggests that
researchers can be a viable source of policy advice in the context of a
crisisand our recommendations highlight how this canstillbe improved
across scientific disciplines.

Our synthesis and evaluation also speak to the value of revisiting
the claims (predictive, indicative or otherwise) that scientists make
about events that are of substantial relevance to policy once there is
sufficient evidence to assess their validity'>***5%¢, This has the capacity
not only to contribute to the sort of transparency that builds trustin
science and public health but also to directly inform the development
of relevant knowledge and tools for the next pandemic or other crisis.

Our final recommendation is vital and is directed to all scientists,
especially behavioural and social, as well as to policy institutions: do
not wait until the next crisis to form partnerships. It is always a good
time to build relationships between organizations, clinics, schools,
governments, media or any institution with which there may be mutual
benefits towards building effective policies. This enables us to develop
arobustandrelevant evidence base and to ensure that we marshal our
collective energies and resources so that we are able to use science to
best effectin the service of serving, protecting, promoting and prior-
itizing the well-being of populations.

Online content

Any methods, additional references, Nature Portfolio reporting summa-
ries, source data, extended data, supplementary information, acknowl-
edgements, peer review information; details of author contributions
and competinginterests; and statements of data and code availability
are available at https://doi.org/10.1038/s41586-023-06840-9.
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Methods

Our approach assessed evidence related to the central statements
or hypotheses (claims) in the original Van Bavel et al.> article. For the
purposes of evaluation, we treated these claims as testable hypoth-
eses, thenrated thelevel, directionand magnitude of findings relevant
to each claim. Evaluation was conducted by seventy-two evaluators,
includingauthors of the original study as well as anindependent group
ofbehavioural scientists and policymakers. Their assessments focused
onwhether evidence from the first 2 years of the pandemic supported,
refuted or left unclear the validity of the claims (see the online database
available at https://psyarxiv.com/58udn for details).

Claims evaluated

Weevaluated the ten claims highlighted in Table 8 of the original article,
aswell asfive additional claims made in the main text. Those additional
claims related to behaviours, themes or policies that ended up being
especially relevant during the pandemic, such as vaccination choices
and the influence of political polarization, but which did not clearly
overlap with one of the ten primary claims. All other claim-like state-
mentsin the text were either already covered in the original ten or were
not precise enough to assess. One of the original ten claims actually
comprised five distinct claims, creating a total of 19 claims.

Some claims were more general and not well suited to be treated as
hypotheses, but rather as recommendations. For example, claim 6 (see
Table 1) first suggests that targeted messaging and then that partner-
ships with community organizations are valuable. The first part of that
statement is more suited to treat as a hypothesis, whereas the second
part states only that community partnerships may be worth looking
into, but with no implicitimpact. In this case, we disregarded the second
part and focused on evidence that could inform the first part.

Evidence used for evaluations

We identified articles and reports used for the assessment through
extensive systematic and manual searches by all evaluators, with
the primary criterion being that they were publicly available before
1June 2022. Searches included using the pre-formatted systematic
review code produced by PubMED-NCBI for research specifically on
COVID-19 (available at https://pubmed.ncbi.nlm.nih.gov/help/#covi
d19-article-filters), as well as checking preprint servers (OSF, PsyArXiv
and SSRN), multiple repository search engines (Google Scholar, Psy-
cInfo and EconlLit), crowdsourcing with forms to share articles (on
social media and through targeted email lists) and snowballing of rel-
evantarticles (including articles that cited the original paper). There
was no restriction for locations or language (see later for a discussion
of the ways in which diversity of authorship enabled broader search-
ing). Thisapproachyielded approximately 3,000 articlesinitially.Ina
triage phase, teammembers checked for relevance of articles, removing
duplicates and articles that did not meet the criteria (such as articles
not relevant to the pandemic, being published outside the inclusion
window or simply not relating to any of the 19 claims). Most removals
were duetoarticles that were clearly not relevant but had been submit-
ted for general relevance to behavioural science during the pandemic.
Those articles were typically easy to identify; any ambiguous articles
were leftin to allow the full reviewers to determine relevance later. After
that process, 747 articles were used in the initial assessment.

Across the 747 papers, 142 countries were represented (meaning at
least one article existed where a country was studied directly). Total
volumes by country ranged from 291 papersinvolving the USAto1 (24
countries). Other countries with large numbers of papers included
the UK (109), Germany (78), Italy (60), China (43) and Brazil (35). Full
lists of the total geographical coverage of studies are included in the
Supplementary information.

To ensure that we did not miss any major studies, all reviewers
were asked to search for any potential additional articles after their

assessments were submitted to the lead author (K.R.). Those articles
had to meet the same publication deadline and were only included if
they substantively influenced the overall assessment. One sucharticle
was identified®, whereas one set of interrelated studies was updated
toinclude both original papers, letters to editors and responses to
letters®™*"1%* The latter three articles were added to the final list for
posterity, but did not impact assessments. We therefore only refer to
747 articles unless stating otherwise.

Our aim was to identify the highest level of evidence available for
(or null, or against) each claim, with higher ratings going to evidence
fromfield research (thatis, studies conducted outside the laboratory
or survey), particularly highly powered evidence from multiple field
studies and settings. This approach addressed two dimensions of
evidence quality assessment akin to ecological validity. We use the
word ‘support’” here when discussing evidence in which the original
claim appears to be valid. However, major findings could also simply
inform understanding, such as a highly powered but null finding. In
this case, support indicates those findings that correlate positively
with the intended meaning of the original claim.

We chose not to conduct a systematic review for several reasons.
First, we were primarily interested in compiling evidence related to
claimsand reporting those. Conducting asystematic review would have
required refining each of the claims to be more specific than originally
written, which risks excluding alarge amount of potentially relevant evi-
dence'. There were also concerns that early-stage COVID-19 research
was not suitable for meta-analyses due to being rushed, small samples
(thatis, underpowered), weak correlations or lacking appropriate
methods, such as randomized controlled trials****, Therefore, we took
astructured but more pragmatic and inclusive approach to selecting
studies that addressed claims. This allowed us to cover abroader range
of evidence for both insights and limitations of the work conducted
during the pandemic.

Similarly, we asked reviewersinboth teamsto decide what evidence
shouldorshouldnotbeincludedaspartofthe process.Inapolicy context,
this means there may be disagreement over what evidence informs
ordoesnotinforma particularissue. Those disagreements cannot be
resolved through selection criteria and extracting data alone (that is,
disagreements would still occur in setting the selection criteria). We
also wanted to minimize the possibility that a singular criterion con-
found (such as only permitting messaging on social media but exclud-
ing those in emails or letters) might overly bias expert assessments
in the same direction. Because of this approach, we do not provide a
PRISMA diagram, as each reviewer had different articles that they felt
were or were not valid indications of evidence. Further details and
limitations about this are provided in the supplement.

Finally, we included preprints in the study, allowing reviewers to
determine the quality and robustness of material alongside material
that was published after peer review. This decision was made because,
for better or for worse™®, preprints were extremely visible during the
pandemic and often treated (at least by the public) as equivalent to
published articles™. In addition, by including preprints, we reduced
some concerns of publication bias by ensuring articles that may have
not been published due to null findings could be considered.

Evaluation teams

Two teams conducted the evidence review: 33 authors from the original
paper?® were in one team and 39 independent reviewers made up the
second team. The use of two independent teams was meant to minimize
bias and increase the diversity of perspectives.

The lead author on this article was chosen based on experience in
reviewing and reporting behavioural science in public policy con-
texts™*®™ particularly in public health™*™*, for having coordinated
large-team research** and for having led the development of an
evidence standard™® for evaluating research for policy. To ensure full
independence, the lead author —who was notinvolved in the original
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paper — only contributed to assessments by compiling all reviewer
ratings, then reviewing articles identified as being ‘best evidence’. If
any differences existed, the lead author then followed up toreconcile.
In most instances, this involved discussion on what constituted ‘real
world’, and the Pl proposed a standard for discussion. There were no
substantial disagreements with final ratings presented. This approach
was intended to promote trust and integrity through transparency in
assessment of previous work® by involving multiple reviewers and
many papersin the evaluation.

Reviewers represented institutions from more than 30 countries.
There was some representation from every continent, although review-
erswere predominantly based in Europe and North America. Searches
spanned more languages than English-only articles, particularly
white papers and other institutional reports on interventions during
the pandemic that mightinform the review. The claims that reviewers
were assigned to assess were entirely confidential to reduce bias or
influence, as were the names of all experts participating in the review.
Because allreviewers were trained in the methods and coding system,
names were visible insmall groups. However, only the lead author knew
who had been assigned to assess particular claims.

Procedure

Allreviewers followed a standardized approach to assessing each of

the claims, whichisincludedinthe Supplementaryinformationalong

withabrieftutorial.Ineachinstance, reviewers received aset of articles

assigned by the lead author. As the volume of papers varied substan-

tially across claims (fewer than ten were found for claims 8 and 10; more

than100 were identified for claim 7), reviewers had different numbers

of articles to review. For the larger volume claims, some procedural

adjustments were made in which reviewers only assessed a subset of

articles (aplanwasestablished to address any issues created in the event

someone then missed highly relevant material, but this only occurred

once and was easily resolved). Each reviewer was required to read the

articlesin the list, noting four primary aspects:

(1) Wasthe article relevant to the claim?

(2) What was the level of evidence?

- Noevidence, only opinions, perspectives, general theory or anecdotes

» Some empirical evidence butinlimited settings (laboratories, surveys
and online)

- Afield study in a real-world setting

« Replicated evidencein field studies or other natural settings

« Wide-scale evidence from multiple field studies, policy evaluations
or other natural settings

(3) Ifthere was any empirical evidence, was itin support (positive), null

or against (negative) the claim?
(4) Ifthere was any empirical evidence, what was the general effect size
(null-small-medium-large)?

After reviewing all articles, reviewers were asked to produce a
summary of evidence for the claim, covering the same four themes.
To focus the summary claim evaluation on the highest levels of evi-
denceavailable, reviewers were asked to rate specifically based on the
highest-quality studies reviewed. In other words, rather than averaging
all available evidence (as in a meta-analysis), reviewers focused their
summary assessments of the highest levels of evidence. For this work,
‘highest’ was defined by the 1-5 scale, supported in terms of statistical
power, the appropriateness of method and scope (broadness of set-
tings). This procedure is more relevant in a policy context, in which it
is preferable to evaluate the highest-quality evidence available than
to estimate average effects from all available evidence (all individual
article ratings are available). Causality was not directly factored into
therating given that it is not typically weighted more heavily in policy,
and because it might have sidelined rare-but-valuable field studies
during the pandemic and only taken stock of well-controlled online
experiments.

Allreviewers were actively encouraged to assign their own ratings
for articles and claims, and there was no attempt to force unanimity
across raters. Despite this, average inter-rater agreement (percent of
timeswithineacharticle that reviewer scores agreed) was high (77.5%).
This value is generally good, but especially so considering that some
claims had so many relevant papers that it was not possible for the same
reviewers to assess them all. In addition, several papers were rated by
some assigned reviewers but not others when the reviewers disagreed
regardingthe relevance of the paper to the claim (those judging a paper
to beirrelevant were not asked to evaluateiit).

We emphasized effect sizes and direction of associations rather than
statistical significance to address major concerns regarding validity
and replicability. Relying only on P values would have increased the
likelihood that publicationbias and misrepresentation could have over-
stated evidencein the papers that we reviewed. Following well-known
concerns**”8 our guidelines did notinvolve Pvalues; only effect sizes
were discussed given that they are more predictive of replicability.
Thisapproachwas largely supported by the consistently large sample
sizes of studies included (see Tables 2-6).

Furthermore, including preprints in the assessment reduced the
potential role of publication bias. Similarly, we included the direction
of effects (positive or negative) to both clarify whether the finding
generally agreed with the claim and to account for possible backfire
effects, and the harmful side effects that might entail (for example, if
astudy showed amessaging intervention did have the expected effect,
butalso created more severe harms, it was possible for the assessment
toreflect this).

Evaluations were submitted to the lead author; no reviewer was
allowed to see other reviews. The lead author anonymized evalu-
ations to a central coordinating team that checked evaluations for
mistakes or inconsistencies (for example, ratings that did not align
with the article noted as highest evidence or with the summary
statement). All material from these processes have been compiled
and posted in an interactive format for public use (https://tabsoft.
co/3xZwlIbD). Note that all values related to sample sizes have been
provided as ageneral indication within and across claims, reflecting a
simplified summary of studies reviewed (where samples were clearly
reported). Asdiscussedin ‘Evidence for 19 pandemicbehaviour claims’,
there can be debate as to what should be considered a sample size
as well as challenges in extracting values. Since these were not the
focus of the research, we provide them for general context and have
posted the compiled spreadsheet for those that may wish to revisit or
recalculate.

A detailed discussion of all procedures and their limitations is pro-
vided in the Supplementary information.

Reporting summary
Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

All data and study material are provided either in the Supplementary
information or through the two online repositories (OSF and Tableau
Public, bothaccessible via https://psyarxiv.com/58udn). No code was
used for analyses in this work.
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Extended Data Table 1] Articles reviewed with evidence by claim

Claim Articles reviewed Articles given rating Rated + evidence
1 54 53 48
2 40 40 39
3 16 15 13
4 45 44 39
5 12 12 12
6 19 19 18
7 141
7i 41 40
Zii 51 50
Ziii 20 20
7iv 27 27
v 15 15
8 5 5 4
9 60 58 411
10 8 8 3
11 34 34 28
12 45 33 32
13 60 45 37
14 54 54 54
15 15 14 9
Removed 174
Total 747 518 463

Each row represents the articles reviewed by claim. Articles will not add up to the totals as 25 papers were initially reviewed under more than one claim. Of the 747 included after the triage
phase (from over 3,000), 174 were later determined not to fit specifically to a claim. Of the 518 that received at least at least one rating, 118 were reviewed under more than one claim (the
increase and largest impact was created by separating claims 7i-7v). Of those, 463 articles were deemed to have empirical evidence, which refers to the sample sizes described in the Main Text.
Of those articles, 100 were reviewed under more than one claim. Also note that receiving a rating (with or without evidence) did not necessarily mean an article was deemed to validate or refute
a claim. For example, though there were eight articles reviewed under claim 10, none of these were deemed to directly address the claim itself.
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All data and study material is provided either in the supplementary information or through the two online repositories (OSF and Tableau Public, both accessible via
https://psyarxiv.com/58udn). The precise OSF link will be provided with the final publication (we will upload all material once there are final versions of the
manuscript and supplement). It will also be accessible via the current page (https://psyarxiv.com/58udn), where the pre-print and interactive tool are already

available.

Human research participants

Policy information about studies involving human research participants and Sex and Gender in Research.

Reporting on sex and gender Not applicable

Population characteristics
Recruitment

Ethics oversight

Not applicable
Not applicable

Not applicable

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below

|:| Life sciences

For a reference copy of the docume

that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|Z| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

nt with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Behavioural & social sciences study design

All studies must disclose on

Study description

Research sample

Sampling strategy
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This study involved compiling and assessing all publications related to behavioral science during the pandemic to inform scientists
and policymakers about the accuracy of expectations made in April 2020. Studies were then rated based on the level of evidence
they provided, ranging from pure theory/opinion to large-scale, real-world impact.

All data used involved publicly available scientific materials that related to or directly tested claims made the Van Bavel et al., 2020
article. No human participants were involved. All sampling involved reviewing studies published from late 2019 through May 2022. A
final repository of 747 articles was used for the analyses in this study.

Articles and reports were identified and considered for the assessment through extensive systematic and manual searches by all
evaluators, with the primary criterion being that they were publicly available prior to June 1, 2022. Searches included using the
systematic review criteria produced by PubMED-NCBI for research specifically on COVID-19, as well as checking preprint servers,
multiple repository search engines, crowdsourcing (on social media and targeted email lists), and snowballing of relevant articles
(including articles that cited the original paper). There was no restriction for locations or language (see later for a discussion of the
ways in which diversity of authorship enabled broader searching).

All data utilized in this study came from qualitative summaries of detailed reviews of published evidence. Studies were compiled
using online search engines (Google Scholar, NCBI, PsycINFO, EconlLit), crowdsourcing on social media (primarily Twitter and
LinkedIn), and through a Qualtrics upload document. Study information were then stored on a shared spreadsheet (Google Sheets)
before downloading to Excel. Interactive data were eventually uploaded on the Tableau Public software platform.

The search for articles begin formally in February 2022 and was stopped on May 31, 2022. Some papers that met the full criteria
were identified through snowballing or brought to the attention of the research team through other means (e.g., news reports, social
media posts, papers identified in the review of studies included originally). However, studies were only permitted to be added after
the 1st of June, 2022, if they met all other inclusion criteria. This approach was taken to ensure we minimized the possibility of
missed studies due to the short turnaround for search engines to identify papers produced in a generally narrow timeline.
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Data exclusions No studies published on/after June 1, 2022, were permitted. Studies published in late 2019 were permitted, provided that they
specifically focused on COVID-19. Some studies were published as pre-prints prior to June 1, 2022, but were later identified as having
been published through peer-review after the deadline. When this was identified, reviewers were encouraged to use the peer-
reviewed version as it was presumed to be more reliable evidence.

Non-participation Not applicable.

Randomization Not applicable.
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