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ABSTRACT ARTICLE HISTORY

A recent report by the Royal Society examined the literature on the effectiveness of Received 14 February 2024
non-pharmaceutical interventions (NPIs) aimed at reducing the transmission of ~ Accepted 25 April 2024
SARS-CoV-2 during the COVID-19 pandemic. It emphatically concluded that they KEYWORDS

were ‘effective’, which we argue may be misleading to policymakers. This paper  Leaith policies; non-
performs a critical analysis of the Royal Society report and explains what a proper pharmaceutical
evaluation of NPIs would mean, arguing that theory-based evaluations are required interventions; COVID-19;
to approach complex issues and nurture democratic debates on societal choices. We evaluation; realism
argue that, first, testing the relationship between NPI interventions and their effec-

tiveness in reducing SARS-CoV-2 transmission over a bounded period (a single

outcome) is irrelevant for policymaking, because several criteria must be balanced

to evaluate any intervention, including efficiency, equity, acceptability, long-term

impacts, and sustainability. Second, ignoring the disruptive and unintended effects

of NPIs leads to wrong conclusions regarding their overall value. Third, we question

the mere objective of NPIs, that is, reducing viral transmission. Finally, we question

the methodology used by the Royal Society Report regarding the literature selection

and quality. To conclude, we argue that the Royal Society report is not only irrelevant

and weak from a methodological point of view but also dangerously misleading in

terms of policymaking. Four years after the start of the COVID-19 pandemic, it is high

time for researchers, jounals, and policymakers to stop debating over NPIs" mere

effectiveness against a parameter that requires a PCR test to determine, but engage

in public health-based evaluations that weigh all criteria of interest.

Introduction

On 24 August 2023, the online media Politico published an article entitled ‘Top review says COVID
lockdowns and masks worked, period’ (Furlong, 2023). The article, like the Royal Society report that it
discusses (The Royal Society, 2023), almost completely overlooks the orthodox principle of evaluat-
ing interventions based not only on their effectiveness but on several complementary criteria. Here,
we explain what a proper evaluation of lockdowns would mean.

CONTACT Elisabeth Paul €) Elisabeth.Paul@ulb.be

A proper evaluation of COVID-19 NPIs must adopt a theory-based evaluation approach, compare costs and benefits; a recent
Royal Society report is not only irrelevant and weak from a methodological point of view, but also dangerously misleading in
terms of policymaking.
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Evaluation approaches

This paper relies on a critical analysis of the Royal Society Report, referring to contemporary
evaluation approaches. A basic principle of orthodox public health and health economics consists
in judging interventions on a comparison between overall costs versus benefits, which can be
measured in various ways. Cost-benefit analysis measures benefit in monetary terms (which can
be useful to compare healthcare programmes with other social programmes, but is challenging);
cost-effectiveness analysis measures benefit in physical units (e.g. tuberculosis cases averted, which
has the disadvantage of not allowing cross-programmatic comparisons); while cost-utility analysis
intends to compare different health programmes based on a more comprehensive measure of
benefit, such as quality-adjusted life years (QALY) (Drummond et al., 2015). Based on decades of
evaluation of public programs, theory-based and realist evaluation approaches have progressively
replaced ancestral ‘methods-based’ evaluation approaches. They aim to go beyond the elusive
attempt of assessing whether an intervention ‘works’ or not and to rather evaluate ‘what works in
which circumstances and for whom’ (Pawson & Tilley, 1997). These approaches recognize that
traditional experimental quantitative methods alone (e.g. randomized control trials or RCTs), which
have become very influential in certain circles (Donovan, 2018), are as a sole measure inappropriate
in the study of complex systems such as a pandemic response (Sturmberg, 2023). This is because
they are dependent on the ex ante definition of outcomes, which seeks to limit heterogeneity in
results, thereby ignoring the more difficult examination of the mechanisms through which
a program works or not. As a result, experimental methods fail to take contextual moderators into
account (Craig et al.,, 2018) and thus fail to understand how an intervention (input) moves through
various pathways to outcomes, how context moderates these pathways, and, importantly, how those
moderated outcomes correspond to an overall goal (realist evaluations compare ex ante assump-
tions about how it should work to ex post findings of how it actually worked or not and why -
visualizing effects via a theory of change). This allows realist evaluations to be empirically inductive,
giving necessary measure to a wider set of contextual (external) and programme (internal) effects.
Moreover, experimental methods fail to anticipate unintended consequences of the implemented
measures, which are likely to be numerous in the case of COVID-19 response (Bavli et al., 2020; Diallo
et al,, 2023; Turcotte-Tremblay et al., 2021).

Results
Is the report relevant for policymaking?

The Royal Society recently published a report entitled ‘COVID-19: examining the effectiveness of
non-pharmaceutical interventions’ whose objective was to ‘assess what has been learnt about the
effectiveness of the application of non-pharmaceutical interventions (NPIs) during the COVID-19
pandemic of 2020-2023 by assembling and examining evidence from researchers around the world’
(The Royal Society, 2023). As it states, ‘[s]lix groups of researchers were commissioned to assemble
evidence reviews for this report, examining the effectiveness of a range of NPIs that were applied
with the aim of reducing the transmission of SARS-CoV-2'. In other words, the relationship being
tested is between NPI interventions (inputs) and their effectiveness in reducing SARS-CoV-2 trans-
mission over a bounded period (a single outcome).

Most researchers or policymakers trained in evaluation should see a concern, since the research
has not been designed to address the necessary questions required for public health policymaking.
This is because public interventions should be chosen - and thus assessed — based on several criteria,
each providing one facet of importance regarding an intervention and may have quite opposing
impacts. The key to appropriate public health policy is to weigh these criteria against one another,
knowing that sometimes the costs of an intervention (or series of interventions) may be greater than
its benefits.
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This is not just conjecture; it is best policy practice. The Organisation for Economic
Cooperation and Development (OECD) considers six evaluation criteria: effectiveness, efficiency,
relevance, impact, sustainability, and coherence (OECD, 2020). The UK Medical Research Council
developed a new framework that ‘defines evaluation as going beyond asking whether an
intervention works (in the sense of achieving its intended outcome), to a broader range of
questions including identifying what other impact it has, theorising how it works, taking account
of how it interacts with the context in which it is implemented, how it contributes to system
change, and how the evidence can be used to support decision-making in the real world’
(Skivington et al.,, 2021). As for the World Health Organization (WHO), its strategic planning
handbook identifies ‘criteria such as, but not limited to, the burden of the health issue at hand,
fairness, cost of the intervention, responsiveness, the effectiveness of the intervention and the
acceptability of the intervention’ and recognizes that ‘[a] society may also include other criteria
that it feels are essential and reflect its culture, history and objectives’ (Schmets et al., 2016). As
an example, a leaky nuclear power station will provide positive outcomes in reducing carbon
emissions, and one could ignore future cancer and foetal malformations, reporting such a study
as demonstrating ‘nuclear power works, period’.

A narrow evaluation objective leads to incomplete conclusions

Contrary to pre-pandemic evidence which shows uncertain effects of containment measures
(Campeau et al,, 2018), the Royal Society report concludes that NPIs were overall effective, particu-
larly lockdowns (p.12). By limiting the evaluation to the narrow criteria of effectiveness in terms of
reducing transmission of a single virus, without also evaluating NPI costs, acceptability, and equity —
that is, the distribution of costs and benefits, this outcome is valueless for policymaking. Its cloak of
‘science’ makes it even more dangerous. Indeed, the choice of another evaluation criteria tells
a totally different story. WHO notes that closing workplaces will impoverish people, and poverty is
associated with overall worse health outcomes, disproportionately affecting low-income people
(World Health Organization, G. I. P, 2019). In 2020, global economic activity, as measured by GDP
per capita, contracted more dramatically than in any other year since World War Il. The disruptions of
pandemic restrictions caused the first real global decline since World War I, including in the world’s
poorest regions (International Monetary Fund, 2023). More than one-third of households in low- and
middle-income countries stopped working during lockdowns (Bundervoet et al., 2022). Governments
worldwide attempted to mitigate the self-imposed economic crisis by increasing public debt. The
resulting cost-of-living crisis is now further increasing the hardships poor people face globally.

There is now extensive evidence that NPIs have had disruptive effects on society and health
services (Abe et al., 2023; Ahmed et al., 2022; Bardosh, 2023; Teglia et al., 2022), increased inequalities
(Carillon et al., 2020; Li et al., 2023; Ost et al., 2022), aggravated the burden of non-communicable
diseases (Lartey et al., 2023; Seal et al., 2022), and thereby had negative effects on populations’
wellbeing and health (Violato et al., 2023). It is not unreasonable to surmise that these will result in
more years of life lost than were those ‘saved’ from COVID-19, as they tend to disproportionately
affect children and younger people (Christakis et al., 2020; Felfe et al., 2023). Other effects such as loss
of trust, fractured societies, and missed opportunities caused by disruption of daily life are difficult to
capture through statistics. Any legitimate cost-benefit analysis of NPls must take these into account.
Even if we assume that NPIs managed to substantially reduce harms from COVID-19 in wealthier
countries, which is disputed by many (Joffe & Redman, 2021), their potential benefits are still smaller
in lower-income countries with younger populations and lower resilience to economic harms.

Was the declared objective of NPIs appropriate?

Returning to the criteria for the Royal Society investigation, the objective of ‘reducing transmission of
SARS-CoV-2' is also of itself problematic, since SARS-CoV-2 is not equivalent to COVID-19 - the
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disease it contributes to provoking (Paul et al., 2022). It has been known since the end of the first
wave in June 2020 that COVID-19 severity was, to a large extent, dependent on people’s age and
comorbidities (Levin et al., 2020; Verity et al., 2020; Williamson et al., 2020) and was generally worse
on the first infection (Ledn et al., 2022). Yet, the imposition of NPIs ignored individual risk and
acquired immunity, making it both inequitable and unsustainable (Kalk et al., 2022). One may also
question whether a zoonosis (such as SARS-CoV-2) is at all controllable long-term via reducing the
movements of human beings alone - as testified by significant rates of infections (and deaths)
following the interruption of NPIs in China (Xiao et al., 2023), Australia, and New Zealand (Our World
in Data, 2023). Furthermore, there is, to our knowledge, no evidence of a significant and lasting
impact of lockdowns/NPIs on mortality itself (Gupta et al., 2021; Herby et al., 2023; Kapitsinis, 2021;
Talic et al., 2021) - a health outcome that should matter to the Royal Society.

At best, NPIs were demonstrated to slow the transmission or ‘flatten the curve’. This may have had
positive effects, since it can allow health systems to better adapt and respond and to increase
hospitalised patients’ chances of survival (Kadri et al., 2021). Nevertheless, this does not mean that
fewer people eventually undergo their first infection over the longer-term. Despite the early
promises of a ‘zero-Covid’ policy (Horton, 2021), the evidence suggests that SARS-CoV-2 transmission
has only been delayed - even when vaccines became available — as shown in China, for example
(Xiao et al., 2023). While the report says NPIs remained in place ‘into 2021/, restrictions such as mask
mandates in fact remained in place well into 2022 in most countries, and into 2023 in many, at least
in some settings (e.g. health facilities) (Hale et al., 2021). Any gains also came at huge economic cost,
which was estimated at US$24 trillion when considering COVID-19 stimulus packages, medical
response, and welfare safety nets (« COVID response drives $24 trillion surge in global debt: IIF »,
2021).

Questioning the quality of the selected literature

The studies selected by the Royal Society report are quite supportive of lockdowns, but the inclusion
of other literatures would have given a more comprehensive picture of reality. Moreover, the authors
have insufficiently assessed the quality of included studies. In their report on the effectiveness of
social distancing measures, the researchers themselves ranked 334 of 338 included studies as of low
or very low quality, and none of high quality. The four included studies of ‘moderate’ quality include
two studies on social distancing interventions in very specific settings with very low-risk individuals,
namely school children and gym members. A third study was classified as being of moderate quality
only where it showed a significant effect (of restrictions on gathering) but as of low-quality where it
failed to show a significant effect (of stay-at-home orders) (Murphy et al., 2023). The low-quality
studies used by the Royal Society further include several modelling studies resting on unproven
assumptions, and many studies only compare trends within one location over time. By contrast,
Herby et al. (2023) recently produced a meta-analysis of lockdowns, applying more rigorous inclusion
criteria. Based on studies using the Oxford COVID-19 Government Response Tracker panel database
and its lockdown stringency index (Hale et al., 2021), they found that the average lockdown in
Europe and the United States to have reduced deaths attributed to COVID-19 by merely 3.2% in the
first half of 2020 (Herby et al., 2023).

Take also the example of masks, for which the authors conclude that ‘[t]he weight of evidence
from all studies suggests that wearing masks, particularly higher quality masks (respirators), sup-
ported by mask mandates, generally reduced the transmission of SARS-CoV-2 infection’. Most
included sources were observational studies that relied on self-reported mask wearing. Could it be
that the Royal Society put greater faith in opinion than in analysis of evidence? Without cherry
picking, the Royal Society would have included country evidence contradicting the view that face
masks are beneficial overall, such as the one in Finnish schools concluding ‘no additional effect was
gained from mandating face masks’ (Juutinen et al., 2023), which is curiously not included. The Royal
Society conclusions contradicts peer reviewed evidence including the recent Cochrane systematic
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review, which used only RCTs of virus-related outcomes and concluded that ‘[t]here is uncertainty
about the effects of face masks’ (Jefferson et al., 2023). Indeed, only two RCTs were conducted on
community masking: one in Denmark which found no significant effect (Bundgaard et al., 2021), and
one in Bangladeshi villages which found a small effect (10%) of combined masks and training on
virus transmission on symptomatic seroprevalence (Abaluck et al.,, 2021). Another systematic review,
which included observational studies, concluded that ‘masks may be associated with a small reduc-
tion in risk for SARS-CoV-2 infection in community settings. Surgical masks and N95 respirators may
be associated with similar infection risk in routine patient care settings, but a beneficial effect of N95
respirators cannot be ruled out’ (Chou & Dana, 2023).

Most studies included in the Royal Society report analysed mask wearing, not the effect of mask
mandates. Eighteen studies analysed the effectiveness of mask mandates for reducing transmission
of SARS-CoV-2. The authors excluded studies that compared mask-wearing and COVID-19 infection
in large groups, e.g. comparing different countries with or without mask mandates. In fact, eight of
the studies on mask mandates were set in healthcare settings, and six were set in schools. Only two
studies investigated the effects of mask mandates on the general population, both from the United
States. The review effectively gathers the results of many low-quality studies covering short time
periods in selected regions. It neglects the experience of the Nordic countries who weathered the
pandemic with no (Sweden) or comparably less restrictive (e.g. Norway, Denmark) mask mandates.

Such attempts to summarize and meta-analyse results from different types of masks, different
settings (communities, schools, care facilities), and different contexts are doomed to fail according to
the principles of realist evaluation or any real-world evaluation (Bamberger et al., 2006). Even when
limiting the study to given real-world settings — say, schools - the many confounders within
observational studies prevent the drawing of firm conclusions (Russell et al., 2023). As other
researchers argue, ‘[elven if mask wearing could potentially reduce the transmission of SARS-CoV
-2 in individual cases, this needs to be balanced against the physical, psychological and social harms
that may be associated with mandated mask wearing, not to mention the negative impact of
innumerable disposed masks entering our fragile environment’ (Beauchamp & Mayhew, 2023).

When different case studies tell different stories

Aside from six (poorly designed) evidence reviews, the Royal Society report includes three case
studies of countries that maintained low rates of transmission over a prolonged period. These
exceptional cases are Hong Kong, New Zealand, and South Korea. However, the timeframe of
the study matters. After suppressing the virus for almost 2 years, Hong Kong's Zero COVID
policy ended with an Omicron wave that crushed hospitals in a population with very little
natural immunity, quite the opposite of ‘flattening the curve’. Between March and April of
2022, more than 9,200 people - that is, 0.12% of Hong Kong's population - died with COVID-
19 (Our World in Data, 2023). Hong Kong’s peak in excess mortality was more than three times
higher that of Sweden in the Spring of 2020 when the country received widespread criticism
for their openness. As for South Korea, its excess mortality peak in 2022 also exceeded
Sweden’s in 2020, and both countries reached similar results in terms of cumulative excess
mortality over the past years (Our World in Data, 2023). The main difference was therefore the
cumulative harms of lockdowns. While Hong Kong, New Zealand, and South Korea prove that
‘it was possible, in certain contexts, to control transmission of SARS-CoV-2 for over a year by
implementing early, stringent border controls accompanied by other strict NPIs to prevent and
control domestic transmission’ (The Royal Society, 2023), this has not proven a sustainable
strategy to reduce overall mortality. In other contexts, some countries showed that it was
possible to subject an entire population to months-long house arrest, close schools for years,
force people to wear masks even outside, and still have extraordinarily high numbers of deaths
(e.g. Peru or Ecuador) (Our World in Data, 2023).
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Moreover, the choice of other case studies could have told a different story. Instead of the three
mentioned case studies, the authors could have chosen to portray Sweden as an example of how to
weather a pandemic without lockdowns or mask mandates, ending with lower all-cause mortality
than most European countries over the past 3 years (Andersson & Jonung, 2024). In Central America,
Honduras had many months of strict stay-at-home orders and closed its schools for almost 2 years,
while its neighbour Nicaragua ranks lowest in lockdown stringency worldwide. Public schools
remained open, life went on without many restrictions. Nicaragua was not immune to the global
economic downturn, yet its GDP per capita fell less than that of other countries in the region. There is
no evidence that Nicaragua suffered more COVID-19 deaths than neighbouring countries (Our World
in Data, 2023). The same can be said about no-lockdown Tanzania when compared to neighbours
such as Uganda, which had the longest school closures worldwide (United Nations Educational,
Scientific and Cultural Organization [UNESCO], 2022). Reliable mortality statistics from Nicaragua,
Tanzania, or Belarus are not available, but certainly, there is no evidence of any catastrophic spike in
deaths. Even if some studies find a minimal positive effect of lockdowns on death rates (Herby et al.,
2023) that hardly justifies such extreme measures. If lockdowns worked, we should expect differ-
ences between countries that locked down and those who did not be visible. Instead, over the period
from January 2020 to December 2022, the correlation between lockdown stringency and excess
mortality is positive (Our World in Data, 2023). By contrast, pandemic mortality was closely related to
socio-economic vulnerability: countries with low income and high inequality and poverty had high
excess deaths, whereas several less vulnerable countries suffered no excess mortality (loannidis et al.,
2023). The latter group includes countries featured by the Royal Society for their successful NPI
regimes (South Korea, New Zealand) but also the Nordic countries with their less restrictive policies
(Andersson & Jonung, 2024).

Overall, as for any complex intervention, the real-life effectiveness of NPIs is not inherent to
a given NPI but depends on complex interactions between the often multiple NPIs implemented and
numerous intertwined factors pertaining to climate, geography, population structure and density,
governance (including trust in public authorities) and culture (acceptability), thus preventing com-
parisons based on single indicators and calling for richer evaluation designs that allow this complex-
ity to be taken into account (Hawe et al., 2009).

Conclusion: what a “top evaluation” says about lockdowns, masks and other NPIs

To conclude, we argue that the Royal Society report is not only irrelevant and weak from
a methodological point of view but also dangerously misleading in terms of policymaking. This is
how health misinformation occurs. Three and a half years after the start of the COVID-19 pandemic, it
is high time for researchers, journals and policymakers to stop debating over NPIs’ mere effectiveness
against a parameter that requires a PCR test to determine, but engage in public health-based
evaluations that weigh all criteria of interest. Undermining the principles of democracy and bodily
autonomy is also clear societal harm that should not be ignored. These are complex issues, not well
handled in simplistically designed studies. The media and institutions such as the Royal Society were
once cognizant of this complexity and willing to investigate more than one side of an equation. They
should become so again.
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