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What can we learn from historical pandemics?

A systematic review of the literature
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Highlights
e Historical studies of pandemics measure their mortality, economic, morbidity and in utero impacts.
e The 1918 Spanish Influenza pandemic is the most heavily studied historical pandemic of the last 200 years.
e Other pandemics need closer study as 1918 may not be the most appropriate analogy for policymakers today.
e Most studies of historical pandemics are published in health sciences journals, including epidemiology.
e Few studies join insights from social and medical sciences together.

o Few studies compare the impacts of different pandemics, or the same pandemic across different study sites.

Abstract
What are the insights from historical pandemics for policymaking today? We carry out a systematic review of the
literature on the impact of pandemics that occurred since the Industrial Revolution and prior to Covid-19. Our
literature searches were conducted between June 2020 and September 2023, with the final review encompassing
169 research papers selected for their relevance to understanding either the demographic or economic impact of
pandemics. We include literature from across disciplines to maximise our knowledge base, finding many relevant
articles in journals which would not normally be on the radar of social scientists. Our review identifies two gaps
in the literature: (1) the need to study pandemics and their effects more collectively rather than looking at them in
isolation; and (2) the need for more study of pandemics besides 1918 Spanish Influenza, especially milder
pandemic episodes. These gaps are a consequence of academics working in silos, failing to draw on the skills and
knowledge offered by other disciplines. Synthesising existing knowledge on pandemics in one place provides a

basis upon which to identify the lessons in preparing for future catastrophic disease events.
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1. Introduction

On 5 May 2023, after enduring more than three years of public health restrictions, the WHO
declared that Covid-19 was no longer a ‘public health emergency of international concern’,
thus formally marking the end to a turbulent period in modern epidemiological history. Now is
therefore an opportune time to take stock and prepare for whatever the future might have in
store. With global climate change, future pandemics are considered more likely (Marani et al.,
2021). Some scholars even warn that we have entered a ‘pandemic era’ (Morens et al., 2020);
Honingsbaum (2020) even argues that we have long been in one — although he has a rather
idiosyncratic definition of what constitutes a pandemic that takes in small localised outbreaks
of novel diseases such as Ebola and Zika. Here we contribute to future reflections by looking
backwards into the past, beyond the recent history of Covid-19. We collect and collate in one
place as many lessons as we can find from reviewing the literature on all the pandemics of the
Modern Era that occurred prior to the 2019 Wuhan outbreak of the novel SARS-CoV-2 virus.

Pandemics result from the emergence and spread of a novel pathogen. They differ from
epidemics in that they have wider geographic spread and affect all people, and consequently
are associated with a higher mortality and economic impact. Pandemics are also different from
endemic diseases, the amount of disease usually present within a community, as they represent
a distinct and temporary deviation from baseline morbidity and mortality (see Doshi (2011)
and Kelly (2011) for further debate over pandemic definition). Pandemics constitute a global
catastrophic risk, a type of event with the potential to cause serious damage to human wellbeing
on a global scale. Bostrom and Cirkovic (2008) set a threshold for defining these events at
either an excess mortality exceeding 10 million people, or economic damage more than $10
trillion.

Covid-19 was clearly a pandemic, by any definition. It also clearly meets both of

Bostrom and Cirkovic’s (2008) criteria of constituting a global catastrophic risk event. Global



excess deaths for Covid-19 are estimated at 18.2 million between 1 January 2020 and 31
December 2021 (Wang et al., 2022). And this figure would have been higher were it not for
the various mitigation efforts implemented globally. The economic costs associated with
Covid-19 were staggering; estimated costs for the US alone amount to $16 trillion (Cutler and
Summers, 2020). But the Covid-19 catastrophe is not completely unprecedented. The Modern
Era — the two centuries since the Industrial Revolution — has seen numerous pandemic-like
health crises. These potentially offer lessons on the impact of pandemics and how we can deal
with them in the future.

In his survey of historical pandemics, Kilbourne (2008) argues that ‘we must be guided
by the lessons of the past, so it is essential that we reach a consensus on what these lessons
are’. In this current paper we carry out the necessary spadework to do exactly that. We conduct
a systematic review of studies across all scientific fields on the topic of the impact of pandemics
that took place across the 200 years prior to Covid-19. We make use of the Web of Science
academic journal database, a comprehensive database of high-quality peer-reviewed journal
articles, as well as a secondary search of JSTOR, a repository of over 2,000 academic journals
which has a better coverage of publications before 1975. We select all relevant journal articles
that were published before the start of the Covid-19 pandemic, to gauge what was already
known about these pandemics before the most recent one emerged. We then supplement this
by adding all new journal articles about historical pandemics that have been published since
2020. From this, we categorise and summarise their contents in an accessible way — and, more
importantly, identify the gaps in the literature which we think should now be addressed. This
review purposefully does not include literature about Covid-19 as there is still a shifting
consensus which has already sparked new systematic reviews and reviews of reviews (Wurth

et al., 2022).



There have been several high-quality reviews of historical pandemics published since
Covid-19 emerged. These have either contextualised them within demographic and
epidemiological transitions (Shaw-Taylor, 2020), or have focused on specific historical
episodes such as the Black Death, the 1918 Spanish Influenza, or modern infectious disease
(Arthi and Parman, 2021; Beach et al., 2022a; Bloom et al., 2022; Jedwab et al., 2022).
However, these studies have not taken explicitly multidisciplinary or interdisciplinary
perspectives. Nor have these scholars undertaken systematic literature reviews; these articles
are written based on partial or selective sets of studies and have not undergone the rigorous
search and classification process demanded of a systematic review. For an introduction to this
methodology, see Centre for Reviews and Dissemination (2009). For guidelines on current best
practice, see Page et al. (2021). Unlike other literature reviews, ours is designed to be
comprehensive; we do not omit studies with low citation counts, studies in disciplines outside
our own, or studies published outside high ranked field journals. The benefit of a systematic
review is that it offers a “data-led approach” to summarising the literature; rather than
restricting our search to a particular methodology or perspective of a single discipline or
journal, the systematic review methodology has the power to reveal to us what are considered
to be the most important topics and questions being addressed across all disciplines and
journals. Ultimately, a systematic review helps uncover gaps in the literature and identify
possible avenues for future research (Cooper and Hedges, 2009).

There have long been calls for more interdisciplinary studies of historical pandemic
episodes (see, e.g., Simonsen et al., 2011). Our review encompasses 169 articles from across
the social and health sciences. We find the articles published in journals with a health science
focus in particular offer many insightful answers to the question of the impact of historical
pandemics. Such journals are not always on the radar of economists, historians and social

scientists. Despite regular calls for greater interdisciplinarity, we find few truly



interdisciplinary studies that engage with research from different disciplines in one place. Each
discipline instead operates within its own silo, with its own set of questions, methods, and
datasets. We believe there is great scope for new cross-disciplinary work that combines —
especially — demography, epidemiology and economics with history. If brought together, this
will help to break down the disciplinary divisions that at present result in scholars working in
isolated parallel academic communities.

The most striking feature which stands out from our review, and the most important
lesson we should take note of, is the fact that studies look at the effects of practically all
pandemics in isolation, both temporally and spatially. Very few, if any, connections are made
between different effects within the same pandemic, or the same effect across different
pandemics. Without taking a comparative and holistic approach, we think it is very difficult to
identify which pandemic context is most useful to learn from, to discern common trends across
pandemics, or to understand how the mortality impact compares to the economic impact. We
will be able to learn much more from historical pandemics if in future there can be a
comparative aspect adopted more consistently.

Across all disciplines included in our review, the literature is dominated by studies of
the 1918 Spanish Influenza pandemic and its high death toll. For example, Smil (2011) argued
that the 1918 Spanish Influenza pandemic was the worst in history by any standard, assumed
that the death profile of future pandemics would have a similar pattern as 1918, and argued that
‘the massive mortality of people in their prime would also strain the life insurance industry and
depress real estate values’. (Despite some debate on its naming, we consistently use the term
“1918 Spanish Influenza” to refer to this pandemic, simply because this is the most used term
in the literature.) Clearly, this mortality pattern was not replicated in Covid-19 pandemic,
where the disease struck down the oldest most severely. Equally, there is no guarantee that the

next pandemic will replicate the Covid-19 pattern. So, rather than focusing in on drawing a



single line of comparison, we must therefore prepare for various scenarios by moving beyond
the 1918 reference.

The most recent studies published since Covid-19 continue to focus on 1918, even
though it is now widely acknowledged that policymakers ‘planned for the wrong pandemic’
(UK Covid-19 Inquiry, 2023). During times of crisis, policymakers tend to rely on analogical
reasoning. In the case of pandemics, the most widely known is the 1918 Spanish Influenza
pandemic, which is taught in public health classes around the world. Studies of “milder” and
“phantom” pandemics are much less common, and so there is little for public health pedagogy
to draw upon. The focus on 1918 is understandable given its associated death toll; however, a
lower death toll does not mean the overall societal costs were low. We fear that in their laudable
efforts to make the wider policymaking community aware of worse case scenarios, scientists
may have distorted societal views of pandemics and informed flawed policy designs.

In a similar vein, studies of the experience of developing countries during pandemics
are currently rare. Our review shows articles which include such countries often find their
experiences differed from those of more developed regions. The historical data available for
developing countries are constantly improving, so there are opportunities available now for
future scholars to take existing study designs of pandemics for developed country locations and
replicate them for the developing world.

The development of Covid-19 has highlighted the fact policymakers were inadequately
prepared, despite the relative frequency with which pandemics and pandemic-like events have
occurred. Academic historians traditionally maintain the view that we cannot learn direct
lessons from the past because is too easy to ‘pick and choose what you want’ and justify
practically anything by appealing to one or other interpretation of past events (Colvin and
Winfree, 2019). We challenge this view and align ourselves instead with the New Applied

History movement described in MacMillan (2008). We believe that historical episodes do



contain useful knowledge — knowledge that can help us to better understand the present. The
past has already offered many policy lessons for current issues, such as the 1930s Great
Depression during the 2008 Global Financial Crisis (Hetzel, 2012; James, 2013). By revisiting
past pandemics, policymakers can see what lessons they offer for both now and the future. As

we demonstrate in our paper, we are not starting from scratch.

2. Methods

2.1 Search Criteria

We followed the standard systematic review process (Centre for Reviews and Dissemination,
2009; Page et al., 2021). The aim of our systematic search was to identify research papers
which discuss the impact of pandemics, namely their demographic or economic impact. We
only include full research articles, not journal publications such as letters, reviews, or
conference abstracts. We had three phases to our literature selection process which was carried
out between June 2020 and September 2023. The main search was carried out using Web of
Science. We searched all papers containing the term “pandemic” in either their title or abstract.
This search was then supplemented by searches of JSTOR to accommodate papers published
prior to 1975. We then examined the bibliographies of returned papers for any articles missing
from our search. We also carried out a search of pre-print working paper series, following
through to see what papers were subsequently peer-reviewed and published, to capture the
developments in research that have been carried out in the wake of the Covid-19 pandemic.
Our criteria for “historical” are studies of past events, so we make a distinction between
contemporary observations that are descriptive in nature and studies that are analytical. (For
example, contemporary coverage of the 1890 pandemic in British medical journals was

descriptive.) Figure 1 outlines the overall process of the systematic review.



Figure 1: Systematic Review Methodology

Step 1: Formulate research question
The impact of post-Industrial Revolution
pandemics

Step 2: Establish search criteria
Official pandemic definition, journal type,
paper theme

Step 3: Literature search
Database and keyvwords

Step 4: Review literature for relevancy

Each paper reviewed indepentently twice

and summarised to deem if relevant to the
study

A 4

Step 3: Report results
Carry out analysis and write review

2.2 Eligibility Criteria

The titles and abstracts of papers returned by the initial search were each screened by one
member of the research team based upon pre-determined eligibility criteria. To be included,
articles had to pertain to a pandemic that took place prior to the outbreak of Covid-19 and

discuss the impact of the pandemic, in terms of either economic, mortality, morbidity or in-



utero impact. (Articles published in early 2020 were also deemed eligible as they would have
been written prior to the spread of Covid-19.) The pandemic in question must have been a
disease event which had occurred since 1815 and met the definition of a pandemic. These
disease events are listed in Table 1. Search returns which did not meet these criteria, or which

were from non-peer reviewed journals, books or conference abstracts, were excluded.

Table 1: Pandemics of interest

Pandemic Date Death toll Infectious agent No. of papers
Cholera 1817-23 3 million Cholera 4
Third Plague 1855-60  12-15 million Bubonic Plague 4
1889-90 Influenza 1889-90 1 million Influenza or HCoV-OC43 5
Encephalitis Lethargica 1915 500,000 Encephalitis 1
Spanish Influenza 1918-19 50 million+  Influenza A HINI 97
Asian Flu 1957-58 1.1 million Influenza A H2N2 13
Hong Kong Flu 1968-70 1 million Influenza A H3N2 8
SARS 2002-04 774 SARS-CoV 8
Swine Flu 2009-10  151,700- Influenza A HIN1 38
575,400

Notes: Pandemics are ordered chronologically by date of first outbreak; date represents core period of outbreak
identified in the literature, accepting that different scholars define these periods differently; number of papers does
not equal the total number of papers included in the review as some papers cover more than one pandemic. There
are several speculated episodes of influenza epidemics and pandemics in the period, for example 1830-31, 1836-
37, and 1847-48. Patterson (1985) suggests that the 1830-31 epidemic is a pandemic, although it left Africa and
South America unscathed; the other events were deemed to be epidemics. Similarly, Potter (2001) classifies
influenza pandemics by excess mortality, but this is complicated by overlapping pandemics, such as Cholera.

Sources: Ravenholt and Foege (1982); WHO (2003, 2010); Hays (2005); Stenseth (2008); Spreeuwenberg et al.,
(2018).

Despite meeting the inclusion criteria, we chose to exclude the HIV/AIDS pandemic
from our study as there are a substantial number of systematic reviews, and even dedicated
journals, which already exist (see, e.g., Dixon et al., 2002; Globerman et al., 2017; Altice et al.,
2019; and Arias-Colmenero et al., 2020). Indeed, the CDC has a database of systematic reviews
of HIV/AIDS literature. This pandemic also differs from the others in terms of its transmission

mechanism.



The definition of the term pandemic is particularly important. Debate exists regarding
the exact definition due to changes which were made by the WHO during the 2009 Swine Flu
pandemic (Doshi, 2011; Kelly, 2011). The terms ‘epidemic’ and ‘pandemic’ have been used
interchangeably in both policy discussions and the academic literature. However, there is an
important distinction. Drawing on Porta (2016), if a disease incidence rises above expected
levels and can be clustered either spatially or temporally, then we refer to these as epidemics.
A pandemic is an epidemic on a larger scale: “an epidemic occurring worldwide, or over a very
wide area, crossing international boundaries and usually affecting a large number of people”
(Porta, 2016).

The overall phases of a pandemic identified by the WHO are outlined in Figure 2.
Porta’s (2016) definition aligns with Phase 6, when human-to-human transmission of a disease
occurs in at least three WHO regions. On the surface, Bostrom and Cirkovic’s (2008) threshold
for defining a catastrophic event is not met for many of the pandemics listed in Table 1.
However, accounting for lower historical population levels — for example the global population
is estimated at 1.6 billion in 1900 — and lower levels of economic activity, these pandemics

were in fact quite devastating.

Figure 2: WHO Pandemic Phases

Phases 1-3 Phase 4 Phases 5-6/ Post-peak Post pandemic
Pandemic
Predominantly ——» Sustained human- —» ——» Possibility of —» Disease activity
animal infections; to-human Widespread human recurrent at seasonal
few human transmission infection events levels
infections

Source: World Health Organization (2009).

Our review is historical in nature. By this we mean the papers we include are backwards
looking, pertaining to the past. This approach means we capture works that cover all phases of

the WHO’s schema in Figure 2, rather than focusing on just the beginning phases. We chose



1815 as the start year of our study window as it coincides with the end of the tumultuous period
of world history encompassing the French Revolution and the Napoleonic Wars. This date
marks the spread of the Industrial Revolution beyond British borders. Most significantly, it
coincides with the collection of the first detailed public health statistics on which many
historical studies are based — this development being a by-product of the first cholera pandemic
(McGrew, 1960). For example, vital statistics were utilised in one of the first difference-in-
difference studies as undertaken by John Snow (1849, 1855) when he sought to understand the
cause of a cholera epidemic in London. In his study Snow made use of the relatively recent
efforts at collection of vital statistics and was able to identify the cause of the epidemic to a
contaminated water pump at Broad Street (Tulchinsky 2018; Caniglia and Murray 2020).
Starting in 1815 is not to deny the severity of pre-1815 pandemics and pandemic-like
episodes, such as the introduction of smallpox, an endemic disease in Europe, to the Americas
where it is estimated to have led to 56 million deaths and a 90 per cent fall in the indigenous
population of the Americans (Koch et al. 2019). But for these disease events there are a number
of high-quality literature reviews (see Stathakopoulos, 2000; Alfani and Murphy, 2017,
Eisenberg and Mordechai, 2019). Our intention is for this paper to be read in conjunction with
these other reviews. We are concerned here exclusively with the post-1815 period, the Modern
Era, because such reviews are non-extant; there is little collective focus placed on the

pandemics of the past 200 years.

2.3 Search Results

The process of study selection is shown in Figure 3. Over 25,000 papers were returned during
the initial search. The majority were excluded based on title and abstract screening as they did
not meet the eligibility criteria. The remaining papers were each assigned to two members of

the research team to individually screen based on the full text of the paper to determine whether
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they were eligible to be included within the review. A review by the third member of the team
was used in the case of discrepancies.

Those papers which were deemed eligible after this second stage of screening are the
subject of this review. A supplementary search of their bibliographies was also carried out to
capture other relevant papers which may not have been returned during the initial search. We
then topped up our search by looking at all research conducted on pre-Covid pandemics that
has appeared as a pre-print working paper since the start of the Covid-19 pandemic, in 2020,
and have since been published following peer review. The series we looked at were the CEPR’s
Covid Economics Papers, the NBER’s various working paper series, searches of the open
access RePEc database, Elsevier’s SSRN database and the medRxiv preprint server. Of the
papers we found and deemed to be relevant to our search criteria, we traced 26 of these to final
publication in academic journals.

In total, using our systematic review and supplementary searches, 169 articles were
deemed relevant. A large proportion of the literature focuses on the 1918 Spanish Influenza.
Milder pandemics, such as the Asian Flu, Hong Kong Flu, or SARS pandemic, are much less
studied across all fields. The only pandemic which did not return any dedicated papers was the
Encephalitis Lethargica pandemic in 1915; it was mentioned in just one study, and only in

among other pandemics.
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Figure 3: Flowchart of study selection

Total number of papers identified
Web of Science: 20712
JStor: 4,514

Excluded by title
or abstract: 24,975

Y

Included for full paper
review: 251

Excluded by full
paper review: 126

Supplementary
searching: 44

Y

Articles included: 169

Papers from more than 100 journals are included in our review. Table 2 reports the 10
which appear most. They are largely concentrated in the areas of medicine and epidemiology.
Beyond the top selection however there are journals covering a vast range of disciplines. The
breadth of journals highlights how the topic of pandemics is of interest to a multitude of

disciplines.
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Table 2: Top returned journals

Journal No. of returned papers
American Journal of Epidemiology 7
Emerging Infectious Diseases 7
Influenza and Other Respiratory Viruses 7
PNAS 6
Bulletin of the History of Medicine 5
Emerging Infectious Diseases 5
Social Science & Medicine 5
PLoS ONE 5
Vaccine 4
BMC Infectious Diseases 3
Demography 3
Health Economics 3

Figure 4 tracks the year of publication for all papers contained within the review. There
has been an overall upward trend in interest in the topic. There are noticeable spikes which
coincide with the Swine Flu pandemic, the centenary of the 1918 Spanish Influenza, and

unsurprisingly Covid-19.
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Figure 4: Year of publication of articles reviewed
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The mortality impact of pandemics is the dominant theme across the literature, followed
by their economic impact. There has been less focus placed on the morbidity and the in utero
impact of the various pandemics. This may be explained by the availability of data; it is much
easier to count the bodies of those who die during a pandemic than those who got sick and
recovered. In the absence of diagnostic testing, estimates of morbidity are largely based on
anecdotal rather than medical evidence. However, even in more recent influenza pandemics,
diagnostic testing was only used systematically for the most severe cases requiring
hospitalisation. Comparisons between pandemics based on infections alone are therefore very
difficult.

With our relevant literature gathered, we synthesise their findings and establish what

we already know about pandemics, the issues within the existing literature, gaps for further
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research, and how future scholars can contribute. The rest of our paper is arranged by the

frequency which these topics appear in the literature.

2.4 Limitations

English is the lingua franca of international scientific research communication today but this
was not always the case. Most famously German was a dominant language in the late nineteenth
century. Our search databases contain primarily English language publications. By relying on
these databases we may miss nuanced findings written in the vernacular. Particularly pandemic
impacts in the past that were geographically specific may be under-documented in English.

Another aspect of our literature search is that we focus on published research articles
rather than monographs. This was a feature of our data sources which focused more on journal
articles than on monographs. This is understandable as the primary mode of publication in the
medical sciences in research article, but this choice biases our study against the humanities,
where monographs tend to be the primary outlet for scholarship.

One way to assess how these issues may bias the findings from our systematic review
is to search the frequency of the term ‘pandemic’ across languages and in books and to assess
whether trends match our own findings in terms of frequency of the word in scientific articles.
Figure 5 shows Google Ngram frequencies for the terms in multiple languages. In general, the
patterns of mentions of the words coincide. But English language usage of the term increases
notably in the early twenty-first century, which coincides with the 2009 Swine Flu pandemic
and the nearing of the centenary of the 1918 pandemic. The pattern is also consistent with the

trend shown in Figure 4 of article publication dates.
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Figure 5: Frequency of the word pandemic across languages
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Notes: Pandemics of interest highlighted in vertically dashed lines (Table 1).

Sources: Google Ngram (https://books.google.com/ngrams/info ). Data obtained using R package ‘ngramr’.

Ngram refers to frequency of word in a given language based on google books. Words searched: “pandemic”;

2, 99, ¢ 9, 99, ¢ 99,

“pandémie”; “pandemie”; “pandemia [Spanish]”; “pandemia [Italian]”; “manmemus”; “X JifT”. Corpuses used:

en-2019 (Books predominantly in the English language published in any country.); fr-2019 (Books predominantly
in the French language); de-2019 (Books predominantly in the German language); es-2019 (Books predominantly
in the Spanish language); it-2019 (Books predominantly in the Italian language); ru-2019 (Books predominantly

in the Russian language); zh-Hans-2019 (Books predominantly in simplified Chinese script).

Our focus is on pandemics post-1815 as we noted above. Does this provide a biased
representation of past pandemics? For example, two of the most devastating pandemics in
recorded human history are the Justinian Plague (541-740 CE) and the Black Death (1300-
1400s) when death rates were estimated to have been between 20-40 and 20-60 per cent of the

population (Kilbourne 2008). Although even here the evidence about the extent of catastrophe
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of the former pandemic has been called into question (e.g., Mordechai et al,. 2019; Sarris,
2022).

There are several differences that make ‘modern’ (post-1815) pandemics more
commensurate with the present. First is the continuous improvements in medical knowledge
about the underlying cause and transmission of disease which make public health management
practices more relevant. The two aforementioned pre-modern pandemics were bacterial in
origin and the underlying cause was unknown to contemporaries (Glatter and Finkelman,
2020). Thus while not all our modern pandemics had pharmaceutical interventions readily
available, there was growing understanding of the cause of transmission, similar to the early
days of the Covid-19 pandemic, which enabled the use of nonpharmaceutical interventions.
Although quarantines were as a NPI in the case of plague (e.g. Newman 2012), the duration of
quarantine was arbitrarily defined (Tognotti 2013). Secondly, the world has become more
global since the Plague of Justinian and the Black Death; greater communication between all
regions of the globe enables the wider and quicker dispersion of pathogens. The emergence of
nation states and central bureaucracy encouraged the collection of vital statistics which many
of the studies rely on. However, official statistics remain patchy and incomplete in many
developing country contexts, a point discussed in Jerven (2013) for the African context.

We believe a focus on pandemics post-1815 is justified because of the improvements
in medical knowledge in the Modern Era which have enhanced the management of public
health crises such as pandemics; we believe this marks a distinction between pre- and post-
1815. Thus while events such as the Plague of Justinian and the Black Death were probably
the most devastating pandemics known to man, they also took place in an era without basic
medical knowledge and low life expectancies. Looking towards the future, much of the focus
of the anticipated health impacts associated with climate change are the spread of tropical and

subtropical disease such as malaria, dengue, and yellow fever. While there is real concern on
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this front, take for example, recent autochthonous cases of dengue transmission in France in
2022 (Cochet et al., 2022), in practice, diseases such as malaria appeared to be contained; WHO
(2021) highlight the increasing number of countries that have achieved an elimination of
malaria.

Lastly, our search of the various databases for the impact of pandemics runs the risk of
excluding works that discuss historical pandemics but do not describe them as such in the title
or abstract. This is a significant limitation. There could be several studies which classify a
particular pandemic as being only an epidemic, for example. Our justification for maintaining
this limitation is that we are interested in the rather narrow task of finding out what the users
of popular academic journal databases would learn if they were per se interested in finding out
about pandemics at a rather high level. The fact that some studies of historical pandemics do
not appear in our search highlights the importance of scholars adopting consistent

nomenclature, and journal reviewers and editors enforcing this nomenclature.

3. Mortality Impact

The mortality impact is the most common theme across the literature. It highlights both the
variation in death toll between the various pandemics, and the variation in factors contributing
to it. This section assesses these factors and how they have been studied across the literature.
Table 3 outlines the articles in our review with a focus on mortality. Of the 65 pandemic papers
listed here, 45 deal with 'Spanish flu', 21 with Swine Flu, 2 with 'Russian flu', 4 with 'Asian

flu', and 1 with 'Cholera’.

Table 3: Articles examining mortality impact

Study Pandemic Period Location Question
McGrew (1960) Cholera 1817-  Global Overview of the
23 pandemic
Pool (1973) 1918 Spanish 1918 New Zealand  Effect of the
Influenza pandemic on the

Maori population
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Ohadike (1981) 1918 Spanish 1918-  Niger Population
Influenza 1919 impact of the
pandemic
Patterson 1918 Spanish 1918-  Africa Estimating
(1983) Influenza 19 mortality impact
Patterson & 1918 Spanish 1918-  Global Geography of the
Pyle (1991) Influenza 19 Spanish
Influenza
Tomkins (1992) 1918 Spanish 1918-  Samoa Impact of the
Influenza 1919 pandemic
Rice & Palmer 1918 Spanish 1918 Japan Mortality
(1993) Influenza patterns and
official response
Herring (1994) 1918 Spanish 1918-  Norway Mortality impact
Influenza 1919
Killingray 1918 Spanish 1918-  British Spread of the
(1994) Influenza 1919 Caribbean disease across
islands
Simonsen et al. 1918 Spanish 1918 United States ~ Age distribution
(1998) Influenza of mortality
Gernhart (1999) 1918 Spanish 1918 United States ~ Public health
Influenza response
Noymer & 1918 Spanish 1918 United States ~ Effect on sex
Garenne (2000) Influenza differentials
Johnson & 1918 Spanish 1918 Global Death toll in
Muller (2002) Influenza 1918
Langford 1918 Spanish 1918 England & Age pattern of
(2002) Influenza Wales mortality
Afkhami (2003) 1918 Spanish 1918-  Iran Social and
Influenza 1919 demographic
effects
Taubenberger 1918 Spanish 1918-  Global Age pattern of
& Morens Influenza 1919 mortality
(2006)
Tuckel et al. 1918 Spanish 1918-  United States Factors
(2006) Influenza 1919 (Hartford) influencing
mortality
Ahmed et al. 1918 Spanish 1918 Global Explaining the
(2007) Influenza “W-shaped”
mortality curve
Ansart et al. 1918 Spanish 1906-  Europe Mortality burden
(2009) Influenza 22
Richard et al. 1918 Spanish 1915-  Japan, United  Age-specific
(2009) Influenza 23 Kingdom & mortality
United States
Donaldson et 2009 Swine Flu 2009 United Establish
al. (2009) Pandemic Kingdom mortality from
2009 pandemic
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Shanks et al. 1918 Spanish 1914-  Australia Understand
(2010) Influenza 19 mortality risk
Muscatello et 2009 Swine Flu 2003-  Australia Estimate
al. (2010) 09 mortality impact
Wilking et al. 2009 Swine Flu 2009 Germany Estimate
(2010) mortality impact
Andreasen & 1918 Spanish 1918 Global Using excess
Simonsen Influenza mortality to
(2011) measure
mortality burden
Louie et al. 2009 Swine Flu 2009-  United States ~ Adult mortality
(2011) 10 (California) due to Swine Flu
Valtat et al. 1889 Influenza 1889-  Europe & Age distribution
(2011) 90 United States of cases and
deaths
Nikolopoulos et 2009 Swine Flu 2009- 30 European Socioeconomic
al. (2011) 10 Countries determinants of
pandemic
mortality
Charu et al. 2009 Swine Flu 2000-  Mexico Mortality burden
(2011) 10 of Swine Flu
compared to
seasonal
influenza
Maetal. (2011) 1957 Asian Flu 1951-  Canada Estimating who
99 is at greatest risk
of death from
influenza
Pearce et al. 1918 Spanish 1918-  England & Risk factors for
(2011) Influenza 1919 Wales mortality
Mytton et al. 2009 Swine Flu 2009-  England Comparing
(2012) 10 Swine Flu
mortality in
England in first
and second wave
Dawood et al. 2009 Swine Flu 2009 Global Estimate global
(2012) mortality impact
Chandra et al. 1918 Spanish 1891-  India Estimate
(2012) Influenza 1941 mortality impact
Lemaitre et al. 2009 Swine Flu 1997-  France Estimating
(2012) 2010 excess mortality
Chandra (2013) 1918 Spanish 1918-  Japan New mortality
Influenza 19 estimates for
Spanish
Influenza in
Japan
Rajatonirinaet 2009 Swine Flu 2009 Madagascar What was excess
al. (2012) mortality
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Mamelund et 1918 Spanish 1918 Alaska & How culture and
al. (2013) Influenza Labrador environment
influence
patterns of
spread of
infectious disease
Chandra (2013) 1918 Spanish 1917-  Indonesia Re-estimating
Influenza 40 demographic
impact of
pandemic
Nguyen & 2009 Swine Flu 2009-  United States Burden, timing
Noymer (2013) 10 and age-
distribution of
pandemic deaths
Charu et al. 2009 Swine Flu 1990-  United States ~ Timelier way of
(2013) 10 estimating
pandemic
mortality burden
Gagnon et al. 1918 Spanish 1918 United States ~ Comparing 1890
(2013) Influenza & Canada and 1918
pandemics
Simonsen et al. 2009 Swine Flu 2005-  Global Estimating HIN1
(2013) 09 mortality
Yuetal. (2013) 2009 Swine Flu 2004-  China Regional
10 mortality impact
of Swine Flu in
China
Green et al. 2009 Swine Flu 2006-  England & Impact of
(2013) 12 Wales influenza on all
cause and cause
specific mortality
Wu et al. 2009 Swine Flu 1998-  Hong Kong Excess mortality
(2013) 2011 during two
waves of HINI
Yang et al. 1918 Spanish 1915-  United States  Patterns in age-
(2014) Influenza 23 (New York) specific timing,
mortality and
transmission
Chowell et al. 1918 Spanish 1918-  Spain Spatial-temporal
(2014) Influenza 19 excess mortality
patterns
Ergoniil et al. 2009 Swine Flu 2009-  Turkey Predictors of
(2014) 10 fatality from
swine flu
Pérez-Flores et 2009 Swine Flu 2009-  Mexico Quantify the
al. (2013) 10 mortality impact
Chowell et al. 1918 Spanish 1918-  Chile Death patterns
(2014) Influenza 21 during the
pandemic
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Cobos et al. 1957 Asian Flu 1954-  United States Transmissibility
(2016) 61 (Arizona) and mortality
burden at local
level
Viboud et al. 1957 Asian Flu 1957-  Global Mortality burden
(2016) 59 of the pandemic
Grantz et al. 1918 Spanish 1918-  United States Social factors
(2016) Influenza 20 (Chicago) influencing
mortality
Chowell & 1918 Spanish 1918 United States Social factors
Viboud (2016)  Influenza (Chicago) influencing
mortality
Liu et al. 2009 Swine Flu 2010-  China Mortality burden
(2017) 15 of the disease
Chowell et al 1957 Asian Flu 1957-  Chile Risk factors for
(2017) 59 severe mortality
impact across
regions
Ramiro et al. 1889 Influenza 1889-  Spain (Madrid) Age-specific
(2018) 90 excess mortality
Spreeuwenberg 1918 Spanish 1916-  Global Reassessing the
et al. (2018) Influenza 20 global mortality
burden
Dahal et al. 1918 Spanish 1918-  United States ~ Age-specific
(2018) Influenza 21 (Arizona) mortality
Clay et al. 1918 Spanish 1918 United States Impact of air
(2018) Influenza pollution on
pandemic
mortality
Van Wijhe et al 1918 Spanish 1918 Denmark Understanding
(2018) Influenza high death rate in
young adults
Wilson et al. 1918 Spanish 1918 New Zealand Socio-economic
(2018) Influenza gradients and
mortality rates
Bengtsson et al. 1918 Spanish 1815-  Sweden Social class and
(2018) Influenza 21 excess mortality
Nunes et al. 1918 Spanish 1916-  Portugal The regional
(2018) Influenza 22 variation in the
impact on
Portugal
Cilek et al. 1918 Spanish 1918-  Spain (Madrid) Age-specific
(2018) Influenza 20 mortality rates
Rayes et al. 1918 Spanish 1916-  British India Spatiotemporal
(2018) Influenza 1920 mortality patterns
Clay et al. 1918 Spanish 1918 United States ~ Cross-city
(2019) Influenza variation in
mortality

22



Lobo et al. 2009 Swine Flu United States Excess mortality

(2019) associated with
Swine Flu

Okland & 1918 Spanish 1918-  United States ~ Race and

Mamelund Influenza 1919 mortality

(2019)

Paskoff & 1918 Spanish 1918- Newfoundland Sex and age-

Sattenspiel Influenza 20 based differences

(2019) in mortality

Salto-Quintana 2009 Swine Flu 1998-  Mexico Excess mortality

et al. (2019) 2014 after the
pandemic

A common determinant of mortality across the literature is age. Valtat et al. (2011)
studied the age distribution of deaths in various developed countries during the 1889 influenza
pandemic and conclude that death rates increased with age, indicative of a “J-shaped” mortality
curve. This was despite the clinical attack rate remaining relatively constant across those aged
1 to 60. Ramiro et al. (2018) also find evidence of a “J-shaped” mortality curve for this period.

Asian Flu in the late 1950s also displays a positive relationship between age and
mortality across global studies (Viboud et al., 2016; Cobos et al., 2016). Chowell et al. (2017)
find the same relationship in Chile, while also noting the mortality burden was up to five times
as severe compared to that in higher income countries.

Other pandemics displayed a different age-mortality pattern. The most notable is the
1918 Spanish Influenza and its “W-shaped” mortality curve, where those aged 18-30 had
higher mortality rates than in the other pandemic episodes. (Taubenberger (2006, figure 2)
shows a stark contrast between the “J-shaped” influenza mortality pattern from 1911-15 in the
US and the “W-shaped” influenza mortality pattern in 1918, however his study is primarily a
genomic sequence of the 1918 influenza virus from frozen lung tissue and not a study of
mortality per se.) Despite evidence of strong regional variation in mortality in Richard et al.
(2009), a common feature of 1918 Spanish Flu in Japan, the UK, and the US was the highly

elevated mortality risk in young adults compared to older cohorts. The “W-shaped” curve has
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also been found in other studies (Ohadike, 1981; Rice and Palmer, 1993; Chowell et al. 2014;
Yang et al., 2014; van Wijhe et al., 2018 and Paskoff and Sattenspiel, 2019). This distinctive
feature of the 1918 Spanish Influenza was first discovered by door-to-door surveys carried out
by doctors and statisticians across 10 American cities during the height of the pandemic
(Gernhart, 1999). However, Cilek et al. (2018) find evidence of a “J-shaped” curve in Madrid
and argue that more studies in different populations are needed to fully understand the impact
of the 1918 pandemic. Similarly, Herring’s (1994) analysis of parish registers in Norway does

not show evidence of a “W-shaped” curve.

Figure 6: “J” and “W” curves for several pandemic episodes in Ireland
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Sources: Deaths directly attributed to influence (1890-92 & 1918-19) and Covid-19 (2020). Register of Births,
Deaths, and Marriages 1890, 1891, 1892, 1918, 1919 and HSPC (2020).

24



Figure 6 demonstrates the “J” and “W” shaped mortality curves using data from 1890,
1918 and Covid. Ireland is presented solely as an illustration of the wider findings in the
reviewed studies — and as a case site that is newly documented. Ireland was chosen because all
three co-authors of the present study are based there and have convenient access to the
necessary historical mortality data.

One factor which may help explain the age-specific mortality pattern is exposure to
prior influenzas. The so called “doctrine of antigenic sin” implies that childhood exposure to
influenza creates an antibody response to the dominant antigen of the virus (Davenport and
Hennessy, 1956; Francis, 1960). Gagnon et al. (2013) argue that exposure to the 1889-90
Russian Flu pandemic in early childhood contributed to mortality patterns during the 1918
pandemic. Similarly, some populations of over-60s are found to experience lower mortality
rates, with this thought to be caused by exposure to previous influenza strains in adult life
(Mamelund et al., 2013). Exposure to the 1889 pandemic may help to explain variation in
mortality both within and between countries during the 1918 pandemic (see also Wilson et al.,
2024, for a discussion of this), but this remains to be assessed, with Simonsen et al. (1998)
noting the reasons for this high mortality in young people compared to in other pandemics have
not yet been adequately explained. This speaks to the need to study sequential pandemics
collectively rather than individually.

This experience was not unique to 1918. Those born during the 1957 Asian Flu
pandemic had increased mortality risk during the 2009 Swine Flu pandemic, while those
exposed to other HIN1 viruses which circulated between 1918 and 1940 had a decreased risk
(Gagnon et al., 2018). This may explain the high excess deaths experienced by the under-65s
during the 2009 pandemic. In Mexico, the under-60s were disproportionately affected
compared to their experience with seasonal influenza (Charu et al., 2011), while in the US 79

per cent of excess deaths occurred in those under 65 (Charu et al., 2013) — again with the young
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disproportionately affected compared to seasonal influenza (Ma et al, 2011; Nguyen and
Noymer, 2013).

Aside from age, socio-economic status (SES) is a strong focus of research throughout
the 1918 Spanish Influenza mortality literature. For example, working-class suburbs in New
Zealand show evidence of higher pandemic mortality rates (Wilson et al., 2018), with this also
thought to be at least one reason why the Maori population were more severely impacted (Pool,
1973) and the Black population in America (Qkland & Mamelund, 2019). A similar
relationship is also found in North America (Mamelund et al., 2013) and Sweden (Bengtsson
et al., 2018). (A monograph outside our search parameters (Milne, 2018) advances the idea that
the increased exposure of this age group is explained by their employment patterns; they are in
more public-facing jobs.) Distinct class differences in infection and mortality have also been
shown in studies of Cholera in Canada (McGrew, 1960). Other demographic and social factors
found to play a role in the North American context include literacy, population density,
unemployment rates and home ownership (Grantz et al., 2016).

Further studies also speak to the effect of population density and urbanisation. In Chile,
Iran, Portugal, and Spain, rural areas report higher excess mortality rates compared to urban
areas during the 1918 Spanish Influenza (Afkhami, 2003; Chowell et al., 2014; Nunes et al.,
2018). Iran also experienced significantly higher overall mortality (Afkhami, 2003). Rural
excess mortality rates were nearly three times higher than those in urban areas in China during
the Swine Flu outbreak (Yu et al., 2013). This could be driven by the high disease environment
of cities (i.e., high baseline mortality) meaning pandemic viruses operate in competition, or
because of reduced access to healthcare in rural areas. However, there is also countervailing
evidence that points to the negative effects of urbanisation. For example, Clay et al. (2018;
2019) show that high coal use contributed to tens of thousands of excess deaths is US cities

during the 1918 Spanish Influenza compared to those cities with low coal use. Nigeria also
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experienced higher mortality during 1918 in urban areas compared to rural ones (Ohdike,
1991). Urban areas also suffered higher mortality rates during Cholera outbreaks (McGrew,
1960).

A handful of studies pick up other factors which contributed to mortality. Evidence
shows the higher mortality in the second wave of the Swine Flu pandemic was associated with
behavioural factors (Mytton et al., 2012): the public became more complacent, leading to a
reduction in the adherence to public health guidelines and preventative measures. While it is
probably true that behavioural factors were associated with the spread of other pandemics, we
found no papers which specifically examined it. Mytton et al. (2012) note the higher mortality
in the second waves of the twentieth century pandemics were the result of genetic drift. The
Swine Flu pandemic also reveals an inverse relationship between per capita government
expenditure on health and mortality (Nikolopoulos et al., 2011).

The mortality impact can also persist after the official end of a pandemic. Research
shows 1918 Spanish Influenza had a long-run impact on gender-specific mortality patterns.
Those with tuberculosis (TB) were more likely to die during the influenza. As males were more
likely to have TB than females, more males died. This lowered the pool of future males with
TB, causing male life expectancy to converge with female life expectancy in the US (Noymer
and Garenne, 2000). A mortality effect also persisted after the Swine Flu pandemic. Hospital
mortality associated with Swine Flu influenza in Brazil continued to be high for years after the
official end (Lobo et al., 2019).

While a limited number of studies within this review focus on mortality rates in
developing countries during pandemics, those which do suggest they are more likely to be
severely impacted. In Ghana alone during the 1918 Spanish Influenza, Patterson (1983)

estimates that between 80,000 and 100,000 people died. Similar numbers were reported in the
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Caribbean (Killingray, 1994), while Western Samoa lost 22 per cent of its population
(Tomkins, 1992).

However, a limitation of many of these studies is the fact that they focus primarily on
mortality without controlling for the impact of mitigation strategies in reducing mortality.
Pandemics in the absence of such mitigation strategies could have been worse but many studies
do not highlight the contribution of mitigation strategies in reducing this impact. Future studies
could estimate counterfactual mortality in the absence of such intervention drawing on
historical pandemics as many had limited mitigation strategies and limited pharmaceutical

intervention.

4. Economic Impact

Pandemic policy interventions require clear benefit-cost calculations. This necessitates better
information on the possible costs. As with mortality, the economic impact has varied across
pandemics, countries, and time. An initial short-run negative economic impact sometimes
made way for a more positive impact in the medium to long-run, depending on how the
pandemic affected the labour market. Table 4 highlights the articles which focus on the
economic impact and the questions they ask. This table lists 19 papers. Four deal with 'Spanish
Influenza; 5 with SARS; 5 with a hypothetical pandemic; 3 with Swine Flu; 1 with 'multiple

pandemics'; and 1 with ‘plague’.

Table 4: Articles examining economic impact

Study Pandemic Period Location Question
Risse (1992) Plague 1907-1908 United States  Overview of plague in
San Francisco

Meltzer, Cox  Hypothetical Hypothetical  United States Estimating potential

& Fukuda economic impact

(1999)

Brainerd and 1918 1919-30 United States Impact of Spanish

Siegler (2003)  Spanish Influenza on economic
Influenza growth
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DeLisle SARS 2003 China China and globalisation
(2003) through SARS
Lee and SARS 2003 Global Global economic impact
McKibbin of SARS
(2004)
Wong (2007)  SARS 1994-2003 Hong Kong  Impact of SARS on
property prices
Garrett (2008) 1918 1918 United States Economic impact of
Spanish Spanish Flu
Influenza
Keogh-Brown SARS 2003-04 Global How reality matched
& Smith predictions
(2008)
Garrett (2009) 1918 1914-19 United States  Effect of Spanish
Spanish Influenza and WW1 on
Influenza wages
Smith et al. Hypothetical Hypothetical = United Modelling hypothetical
(2009) Kingdom pandemic response and
impact
Yoldascan et ~ Hypothetical Hypothetical = Turkey Estimate potential
al. (2010) economic impact
Keogh-Brown Hypothetical Hypothetical  United Possible macroeconomic
et al. (2010) Kingdom impact of an influenza
pandemic
Keogh-Brown Hypothetical Hypothetical UK, France, Estimates of
et al. (2010) Belgium macroeconomic impact of
& the pandemic influenza
Netherlands
Kim et al. 2009 Swine  2009-10 South Korea  Assess the socioeconomic
(2013) Flu burden
Smith & 2009 Swine  2004-09 South Africa, Macroeconomic impact of
Keogh-Brown Flu Thailand & the pandemic
(2013) Uganda
Karlssonetal. 1918 1911-30 Sweden Economic impact of the
(2014) Spanish Spanish Influenza
Influenza
Duarte et al. 2009 Swine 2009 Chile Impact on labour
(2017) Flu productivity
Chen at al. SARS 1998-2008 Asia Impact of SARS on stock
(2018) market integration
Ceylan et al. Multiple 1918 onwards Global Historical evidence for
(2020) pandemics economic effects of

Covid-19
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As with studies of mortality, the 1918 Spanish Influenza has been of great interest to
researchers of the economic impact of pandemics. During this pandemic in Sweden, stock
returns fell by 5 to 10 per cent, while poorhouse numbers also increased at a rate of four for
every pandemic death (Karlsson et al., 2014). In the US context, one working paper links the
high mortality rate with a decrease in the supply of labour, which pushed up wages throughout
the 1920s. Another working paper also finds the pandemic had a large, positive effect on per
capita income growth over the course of the decade. (These findings are from unpublished pre-
print working papers rather than articles published in peer reviewed journals: Garrett (2009)
and Brainerd & Siegler (2003). We include them here because they are highly cited.) . The
pandemic also led to a substantial increase in people taking out life insurance, which coupled
with the high mortality rates threatened the solvency of some companies (Galishoff, 1969).

Despite the global impact of the Swine Flu pandemic, studies of its economic impact
are limited. Smith and Keogh-Brown (2013) examine the impact on the economies of three
lower- and middle-income countries and assess the consequences of sickness, death, or school
closures on the labour market. The results showed there was less than a 1 per cent loss of GDP
across each of the three countries, with labour-intensive sectors suffering the most due to
productivity losses. Meanwhile, the indirect costs of the pandemic accounted for 60 per cent
of the total costs incurred (Kim et al., 2013).

While the 1918 Spanish Influenza and Swine Flu both had high mortality impacts, the
SARS pandemic did not; fewer than 1,000 people died. However, the economic cost was high.
Estimates show it caused a $3 trillion loss in global GDP and $2 trillion fall in equity markets
(DeLisle, 2003). Lee and McKibbin (2004) note there are three main mechanisms through
which the SARS pandemic had economic consequences: (1) retail and tourism were impacted
as people tried to avoid infection; (2) uncertainty about the outcome of the pandemic led to a

fall in trade and investment; (3) while people-orientated industries faced the costs of disease
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prevention. These factors contributed to the economic cost of SARS being far greater than the
health impact.

SARS also offers lessons in estimating the economic impact of a pandemic. When the
pandemic first broke out, models were used to estimate the potential economic cost. Keogh-
Brown and Smith (2008) compare the macroeconomic impact to estimates made in 2003 and
find the impact was much smaller than predicted. The authors note the models used were
confounded by the conflict in Iraq occurring simultaneously to the SARS pandemic. The WHO
also took an active role in the outbreak and may have helped limit the progression of the
disease. Arguably, the most important determinant of the lower-than-expected economic
impact was the low death toll. The main limitation to the models was that the epidemiological
or demographic impact of the disease was unknown in the early stages of the pandemic.

Models have also been developed to estimate the impact of future pandemics based on
the experience of past pandemics. Keogh-Brown et al. (2010) estimate a pandemic similar in
severity to the Asian or Hong Kong Flus in the UK would equate to a 3.35 per cent loss of GDP
in the first quarter of the pandemic and 0.58 per cent GDP loss that year, with losses increasing
with death toll, leading up to a 6 per cent loss of annual GDP. They also note the economic
consequences would be most severe if the pandemic led to prolonged school closures.
Meanwhile, Meltzer, Cox & Fukuda (1999) estimated a 21% century influenza pandemic in
America could have an economic impact close to $170 billion, not including disruptions to
commerce and society. They also estimate the potential savings of vaccinations, noting the
benefits of offering vaccinations to the overall population depend on vaccine costs and gross
attack rates.

From the existing literature, it is clear pandemics present as much an economic threat
as a health threat. This was evidenced by the response to Cholera in San Francisco. Officials

initially tried to deny the outbreak due to fears of the economic implications, and when they
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did respond, the response was dictated by commercial interests (Risse, 1992). This reflects past
experiences of quarantines where commercial interests were opposed to such measures

(Ackerknecht 1948).

5. Morbidity Impact

Mortality is typically the focus of any pandemic discussion; an overlooked area is the majority
who become ill and recover. Morbidity can have long-term impacts, both on health and the
economy. Table 5 highlights that we find very few articles on pandemic morbidity. Those we
do find focus on the 1918 Spanish Influenza and Swine Flu pandemics. This table lists 16

papers, six of which deal with 'Spanish Influenza’; 7 with ‘Swine Flu;’ and one each with

‘plague’, ‘cholera’, and ‘1889 flu’.

Table 5: Articles examining morbidity impact

Study Pandemic Period Location Question

Patterson & 1918 Spanish  1918- Africa Diffusion of the pandemic
Pyle (1983)  Influenza 1919

Wong & Plague Global Overview of the pandemic
Fung (1988)

Ohadike 1918 Spanish  1918- Nigeria Diffusion of the pandemic
(1991) Influenza 1919

Smith 1889 1889- United Demographic impact of the
(1995) Influenza 1894 Kingdom pandemic

Cockrell 1918 Spanish  1918- United States ~ Public health response in
(1996) Influenza 1919 North Carolina

Patterson Cholera 1823- Russia Disease diffusion and
(1994) 1923 mortality impact

Schoch- 1918 Spanish 1918 United States ~ Lessons on how to deal with
Spana Influenza future pandemics

(2000)

Hatchett et 1918 Spanish 1918 United States ~ NPIs and morbidity

al. (2007) Influenza

Lemaitre & 2009 Swine 1978- France & Age distribution of morbidity
Carrat Flu 2009 United States

(2010)

Eshima etal. 2009 Swine 2009 Japan Morbidity by age and sex
(2011) Flu

Luyt et al. 2009 Swine 2009 France Long-term impact on
(2012) Flu Survivors
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Gefenaite et 2009 Swine 2008-09 Netherlands Predictors of influenza
al. (2014) Flu

Duarte et al. 2009 Swine 2009 Chile Effect of pandemic on absence

(2017) Flu from work

Choi et al. 2009 Swine 2009-10  South Korea Disease burden and

(2017) Flu complications in pregnant
women

Lau et al. 2009 Swine 2004-11 England Costs of hospital admissions

(2018) Flu

Mamelund 1918 Spanish 1918 Norway Relationship between

(2018) Influenza socioeconomic status and
morbidity

These studies above give insight to the characteristics associated with morbidity. The
Norwegian city of Bergen shows evidence of a relationship between SES, proxied by apartment
size, and morbidity during the 1918 Spanish Influenza (Mamelund, 2018). During the first
wave, there was a negative relationship between SES and influenza-like illness. The authors
suggest their findings show the poor are more vulnerable, potentially through increased
exposure, to disease and should be prioritised during vaccination programmes. The article also
found a relationship between gender and morbidity.

The gender relationship was not unique to 1918. Eshima et al. (2011) use data for more
than two million confirmed cases of Swine Flu in Japan to calculate the male-to-female
morbidity ratios. Males under 20 were more likely to be infected than females of the same age.
In the US and France, the age distribution of morbidity during the Swine Flu pandemic was
broadly similar to the distribution during seasonal influenza (Lemaitre and Carrat, 2010). The
main difference was in mortality. The proportion of under-60s who died was much higher than
in standard flu seasons.

Studies of both Cholera and 1918 Spanish Influenza have pointed to the role of transport
networks, in particular railways, in facilitating the spread of disease across populations. These
patterns have been found in Africa, Russia, America, and Iran (Patterson and Pyle, 1983;

Patterson, 1994; Cockrell, 1996; Afkhami, 2003). There is also evidence the Third Plague
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outbreak became a global disease outbreak after it was spread via sailing ships (Wong and
Fung, 1988).

Regardless of who falls ill, there are economic knock-on effects. Illness of anyone in
the working population means time lost from work and a loss of productivity. Duarte et al.
(2017) examine the impact of absence from work due to Swine Flu in Chile. They find the
pandemic increased the average number of days missed due to flu by 800 per cent compared
to the sample mean. Nigeria also experienced productivity impacts due to sickness during the
1918 Spanish Influenza (Ohadike, 1991). The contagious nature of influenza pandemics means
the absenteeism and labour productivity effects are significantly larger compared to other forms
of illness.

The increase in illness also comes at a cost to health services, in particular hospitals. A
study by Lau et al. (2019) estimates the cost of the Swine Flu pandemic to the National Health
Service (NHS) in England. They estimate there were 22,103 Swine Flu related admissions at a
cost of £45.3 million. The pandemic will have resulted in other costs to the NHS as well, both
in the short-term and long-term, meaning the true cost will be far greater than these estimates.

Illness can also have serious long-term health implications. However, as most historical
pandemics did not have widespread diagnostic testing, studies are often limited to illness which
resulted in hospitalisation. Luyt et al. (2012) track the long-term effects on those admitted to
the ICU in France during the Swine Flu pandemic. One-year post-ICU discharge, survivors had
lung disabilities, psychologic impairment, and lower health related quality of life than those of
the same sex and age in the general population. There is also some evidence those who
contracted the 1918 Spanish Influenza experienced fatigue, weakness, and depression which
lasted for weeks (Schoch-Spana, 2000). Further studies of these long-term effects are needed.
A study of the Russian Flu in Britain finds there was an increase in suicides following the

pandemic due to lasting illness following infection (Smith, 1995).
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If people develop long-term health conditions because of pandemic-related illness, they
will need long-term medical care. This comes at a cost to the individual, the health service, or
both, and puts a strain on the health resources available. There may also be long-run effects on
the labour force if the lasting effects limit productivity, which can in turn have a knock-on
effect to the overall health of the economy.

The long-term effects of pandemic illness may be particularly important for Covid-19.
Many patients who have recovered report suffering from “long-Covid”. (There has been
renewed interest in studying the impact of post-viral infection from past pandemics — see, for
example, Islam et al., 2020.) While little is currently known about what exactly this is and how
long it lasts, the extensive diagnostic testing that has been carried out during the pandemic
should make studying pandemic morbidity much more feasible than has been in previous

pandemics.

6. In Utero Impact

An expanding area in the pandemic literature is tests of the fetal origin hypothesis or Barker
hypothesis (Currie and Vogl, 2013). Table 6 highlights the fact the literature primarily focuses
on the 1918 Spanish Influenza, particularly in the US. This table lists 17 papers. 13 deal with

'Spanish Influenza’; 3 with 'Asian Flu'; and one with ‘Swine Flu’.

Table 6: Articles examining in utero impact

Study Pandemic Period Location Question

Selten, Slates 1957 Asian Flu 1957- The Did in utero exposure lead

& Kahn 1994 Netherlands  to increased rates of

(1998) schizophrenia

Selten et al. 1957 Asian Flu 1957- The Did in utero exposure lead

(1999) 1994 Netherlands  to increased rates of
schizophrenia

Almond & 1918 Spanish 1918- United States Test of fetal origins

Mazumder Influenza 1996 hypothesis

(2005)
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Almond 1918 Spanish 1918-80  United States Long-term effect of in utero

(2006) Influenza exposure

Cohen et al. 1918 Spanish 1918- Global Effects of early life

(2010) Influenza 2008 exposure to disease on later
health

Nelson (2010) 1918 Spanish ~ 1912-98  Brazil Testing the fetal origins

Influenza hypothesis in a developing

country

Kelly (2011) 1957 Asian Flu 1958- United Fetal health shocks and

2008 Kingdom childhood outcomes

Myrskylé et 1918 Spanish ~ 1918- United States Influence of pandemic on

al. (2013) Influenza 2006 later life health outcomes

Lin & Liu 1918 Spanish ~ 1916-80  Taiwan In utero exposure to disease

(2014) Influenza impact on long-term
development

Parman 1918 Spanish 1915-30  United States Reallocation of resources by

(2015) Influenza parents in response to health
shock

Percoco 1918 Spanish ~ 1918-87  Italy Health shocks and human

(2016) Influenza capital formation

Acquah etal. 1918 Spanish 1993 United States Hospitalisation rates of

(2017) Influenza those exposed in utero

Fletcher 1918 Spanish ~ 1918-80  United States Impact of in utero exposure

(2018) Influenza on mortality

Fletcher 1918 Spanish 1918-60  United States Intergenerational impact of

(2018) Influenza in utero exposure

Fletcher 1918 Spanish 1918- United States Impact of early-life

(2019) Influenza 2011 exposure on old-age
mortality

Helgertz & 1918 Spanish ~ 1968— Sweden Impact of fetal stress on

Bengtsson Influenza 2012 socioeconomic attainment

(2019) and health

Newsome et 2009 Swine 2009 United States Outcomes of infants born to

al. (2019) Flu women with Swine Flu

Those exposed in utero suffer compared to other cohorts in terms of their long-term
health outcomes. Acquah et al. (2017) find in utero exposure to the 1918 Spanish Influenza
increased hospitalization rates in old age due to higher rates of functional limitations, consistent
with previous work by Almond (2006).

Exposed cohorts in the US have also shown evidence of higher non-cancer mortality
rates in old age compared to neighbouring cohorts (Myrskylé et al., 2013), with similar effects

also found in Sweden (Bengtsson and Helgertz, 2019). However, mortality effects are not
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absolute. Cohen et al., (2010) find no link between in-utero exposure to the 1918 pandemic and
mortality in later life once age, period and sex are controlled for in their study across 24
countries. This was despite evidence of high exposure rates across the sample.

Almond’s (2006) study also finds an effect on education and income of affected
cohorts. For sons whose mothers had pandemic influenza, annual income is approximately
$2,500 lower compared to those not affected, due to them being 15 per cent less likely to
complete high school. Fletcher (2019) also finds results consistent with this using longitudinal
data.

Negative education effects of in utero exposure to the 1918 pandemic have also been
found in Italy, Brazil, Taiwan, and Sweden (Nelson, 2010; Lin and Liu, 2014; Percoco, 2016;
Helgertz and Bengtsson, 2019), a driver of which may be changes in resource allocation
between siblings. Families who were expecting a child during the 1918 pandemic shifted
resources to their older children, resulting in those children having significantly higher
educational attainments (Parman, 2015). A possible explanation for this finding was given as
the impact having an unhealthy newborn might have on future fertility decisions. The unhealthy
child may lead a couple to choose to have fewer children, meaning the resources saved from
not having more children are instead invested in the older, healthier children. Babies exposed
in utero with older siblings may therefore suffer even greater educational effects than those
who were first-born or an only child.

In utero exposure has also been linked with family formation patterns later in life, with
those exposed, especially females, marrying spouses with lower schooling levels compared to
their unexposed counterparts (Fletcher, 2018). Exposed females are also less likely to have
children, and if they do, have fewer children.

More recent pandemics give insight to the short-term effects of in utero exposure.

Babies exposed in utero during both the Asian and Swine Flu pandemics were more likely to
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be born pre-term, be low weight and have low Apgar scores, a test given to new-borns shortly
after birth to measure their appearance, pulse, grimace, activity and respiration (Kelly, 2011;
Newsome et al., 2019). Future study is needed to see if these short-term effects will also lead
to long-term effects as witnessed from the 1918 Spanish Influenza.

There has also been some concern that exposure to the Asian Flu pandemic in-utero
was connected to the development of schizophrenia. However, two separate studies based in
the Netherlands have failed to find any link (Seltan, Slaets and Kahn, 1998; Seltan et al, 1999).

The articles published prior to the Covid pandemic all point to in utero exposure to
pandemic disease potentially having lasting effects on an individual’s life. Both health and
economic outcomes are affected. This also presents an indirect cost to the wider economy,

resulting in the costs of a pandemic continuing decades after its official end.

7. Lessons from the Past

As well as assessing the impacts of past pandemics, the literature uses these historical events
to present recommendations on how to limit the impact of future pandemics. Table 7
highlights the articles returned in our search which present such recommendations. This table
lists 18 papers. Of these, 2 dealt with multiple pandemics (including 20th-century
pandemics); 7 with hypothetical pandemics; 3 with 'Spanish Influenza’; 5 with Swine Flu;

and one jointly with both ‘Spanish Influenza’ and SARS.

Table 7: Articles with recommendations based on historical pandemics

Study Pandemic Period Location Question

Burg (2000) 1918 Spanish 1918 United States How Wisconsin responded
Influenza to the pandemic

Potter (2001)  Multiple All time  N/A The history of influenza
Pandemics

Kilbourne 20th century 20th Global Overview of 20th-century

(2006) pandemics century pandemic influenza
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MacDougall 1918 Spanish 1918 & Canada Comparing Public Health
(2006) Influenza & 2003 Department responses
SARS
Haber et al. Hypothetical N/A United States  Effectiveness of
(2007) interventions to reduce
contact rates
Hatchett et al. 1918 Spanish 1918 United States  Variation on NPIs and
(2007) Influenza pandemic intensity
Markel et al. 1918 Spanish 1918- United States  Variation in mortality due
(2007) Influenza 1919 to variation in NPI
implementation
Smith et al. Hypothetical N/A United Estimating potential
(2009) Kingdom economic impact of a
pandemic in the UK
Hilton & 2009 Swine 2009 United Public views of the media
Smith (2010)  Flu Kingdom and government reaction
Lugnératal.  Hypothetical N/A Germany, Cost effectiveness of
(2012) Netherlands  vaccination against
& United pandemic influenza
Kingdom
Mytton et al. 2009 Swine 2009-10  United Comparing mortality in the
(2012) Flu Kingdom first and second wave
Reed et al. Hypothetical N/A United States Framework for assessing
(2013) the impact of influenza
pandemics
Matthews Hypothetical N/A Hong Kong,  Predicting support for NPIs
Pillemer at al. Singapore, during outbreaks
(2014) Taiwan &
United States
Fineburg 2009 Swine 2009 Global Lessons from Swine Flu for
(2014) Flu pandemic preparedness
Bjorkdahl & 2009 Swine 2009 Norway Impact of media on
Carlsen Flu pandemic perception
(2017)
Prager et al. Hypothetical N/A United States Economic cost of potential
(2017) influenza outbreak in the
uUsS
Grieco et al. Hypothetical N/A United Role of mass vaccination in
(2020) Kingdom pandemic preparedness
Porter et al. 2009 Swine 2009 Global Seasonal vaccination plans
(2020) Flu and pandemic preparedness

A key issue noticeable from the literature is the focus on influenza as the likely cause
of future pandemics and overlooking other possible causes. For example, many studies have

used past influenza pandemic frequency to predict the next pandemic (e.g., Potter, 2001;
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Kilbourne, 2006), while others used past influenza pandemics to create benchmarks for
measures of pandemic clinical severity (Reed et al., 2013).

Porter et al. (2020) use Swine Flu to show the importance of seasonal vaccination
programmes. Countries which had one in place pre-pandemic were more likely to meet the
criteria for WHO donated vaccines and had better infrastructure to deploy them. Having
vaccination programmes in place can substantially reduce the economic impact and limit the
severity of illness (Smith et al., 2009; Lugnér et al., 2012; Prager et al., 2017; Grieco et al.,
2020). A key part of any pandemic preparedness plan should involve seasonal vaccination
programmes as this will lay the infrastructure for mass pandemic vaccination. This has also
been evident in extant pandemic preparedness plans. For example, the 2019 ‘Crimson
Contagion’ pandemic preparedness plan used a scenario of a new influenza virus, emanating
from China, where a vaccine had not yet been developed but that pre-existing H7N9 vaccine
stocks could be used (New York Times, 19 March 2020).

Another key step highlighted by previous pandemics is the use of nonpharmaceutical
interventions (NPIs) to limit the transmission of disease, particularly when vaccines and
antiviral/antibiotics are unavailable. Historical evidence supported mathematical models
showing the effectiveness of NPIs (Haber et al., 2007). Hatchett et al. (2007) and Markel et al.
(2007) show that US cities which implemented NPIs in the early stages of Spanish Influenza
experienced peak mortality rates approximately 50 per cent lower compared to cities which did
not implement them. In the British Caribbean, quarantine measures were an important tool to
stem infections across islands (Killingray, 1994).

Matthews Pillemer et al. (2014) find that support for NPIs varied depending on culture
during the SARS pandemic; this is corroborated by evidence from surveys from Hong Kong,
Singapore, Taiwan, and the US in the wake of SARS (Matthews Pillemer et al., 2015). More

research is needed on NPIs, especially as they became officially advocated as pandemic policy
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by the US CDC in their 2007 pre-pandemic guidance (CDC 2007) and their global use during
Covid-19.

The Swine Flu pandemic of 2009 provided an opportunity for governments and global
organisations to learn lessons on how to prepare for future pandemics. Based on the experience
of Swine Flu, a special review committee offered recommendations to the WHO on dealing
with pandemics, including establishing and pursuing a more comprehensive influenza research
programme (Fineberg, 2014).

The Swine Flu pandemic also offers another lesson: the role of the media during the
pandemic. Bjerkdahl and Carlsen (2017) examine the coverage of the Swine Flu pandemic in
Norwegian newspapers and find a lot of discourse about how coverage of the pandemic would
cause panic. This was a result of the early coverage being dramatic and fear centric. There was
also evidence that reporting shortages of certain medicines resulted in people starting to
stockpile who otherwise would not have. The balance must be struck between making people
concerned enough that they take the situation seriously while not promoting a panic which will
ultimately make the situation worse.

During the second wave of Swine Flu in the UK, Hilton and Smith (2010) carried out
focus groups to assess the public’s views of the pandemic and how the government had reacted
to it. People felt there was little they could do to protect themselves from the, in their eyes,
inevitability of becoming ill. Participants stated they paid limited attention to the government’s
advice and public awareness campaigns as they felt following the advice would not make a
difference. This helps explain mortality and morbidity rates (Mytton et al., 2012). The
discussion groups also highlighted people felt the vaccine on offer presented more of a risk to
their health than the disease itself. It is this fear, the authors argue, which led to the relatively

limited vaccine uptake.
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MacDougall (2006) compared the Toronto Health Department’s response to the 1918
Spanish Influenza and SARS pandemics. They concluded that local health departments are key
in containing a pandemic, provided they have adequate coordination, communication and
capacity. This is further evidenced by the experience of Wisconsin during the 1918 Spanish
Influenza. Public health had already been a priority in the state before the pandemic’s outbreak.
An extensive health infrastructure and strong public support contributed to the Midwest
experiencing below average mortality rates (Burg, 2000). MacDougall also concludes with a
key message: “with growing concern about a flu pandemic, the lessons of the past provide a

foundation for future communicable disease control activities.”

8. Post-Covid Articles

As discussed in Section 2, we supplemented our systematic review of pre-Covid publications
with a look at all newly published research on historical pandemics conducted in the wake of
our most recent pandemic experience. The 1918 Spanish Influenza pandemic dominates this
most recent batch of research on historical pandemics, with 24 of the 26 chosen studies at least

partially focused on this pandemic.

Table 8: Articles published since 2020

Study Pandemic Period Location Question

Aassve et al. 1918 Spanish 1918- United States  The impact of the

(2021) Influenza 2018 pandemic on societal
trust

Boberg et al. 1918 Spanish 1915-27  Sweden How fertility responds to

(2021) Influenza a pandemic

Brzezinski Various post- 1950— 167 countries Impact of past pandemics

(2021) Ww2 2019 on economic and gender
inequalities

Colvin & 1918 Spanish 1918-19 Ireland How to measure the

McLaughlin Influenza mortality impact of a

(2021) pandemic

Ledberg 1918 Spanish 1860- Sweden Excess mortality across

(2021) Influenza & 2020 pandemic episodes

SARS
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Lin & 1918 Spanish 1918-19 United States  Persistence in public
Meissner Influenza & 2020 health outcomes across
(2021) pandemics
Mamelund et ~ Various across  N/A Global Association between SES
al. (2021) past and pandemic influenza
millennium
Riick et al. 1918 Spanish 1910- Sweden Link between pandemics
(2021) Influenza, 1957 1978 and suicide
Asian Flu &
1968 Hong
Kong Flu
Ager et al. 1918 Spanish 1920-40  United States Impact of school closures
(2022) Influenza on educational outcome
Beach et al. 1918 Spanish N/A N/A Lessons from 1918 for
(2022a) Influenza Covid-19
Beach et al. 1918 Spanish 1918-80  United States Re-evaluating Almond
(2022b) Influenza (2006)
Carillo & 1918 Spanish 1918-21 Italy Impact of pandemic on
Jappelli Influenza regional economic
(2022) growth
Chapelle 1918 Spanish 1918-25 United States Medium-run impact of
(2022) Influenza pandemic NPIs
Clay et al. 1957 Asian Flu  1950-76  United States  Value of health insurance
(2022) & 1968 Hong during pandemic
Kong Flu
Correia et al. 1918 Spanish 1918-19 United States  Impact of NPIs
2022 Influenza
Dahl et al. 1918 Spanish 1904-29  Denmark Economic recovery from
(2022) Influenza pandemic
Franke (2022) 1918 Spanish 1914-25 Germany Influence on income on
Influenza pandemic mortality
Fenske et al. 1918 Spanish 1901-31 India Change in women’s
(2022) Influenza labour market
participation due to
pandemic
Galletta & 1918 Spanish 1910-30 Italy Effect of 1918 pandemic
Giommoni Influenza on income inequality
(2022)
Guimbeau et 1918 Spanish 1920-40 Brazil Short- and medium-run
al. (2022) Influenza health and literacy
impacts of a pandemic
Jorda et al. Various across  N/A N/A Impact of historical
(2022) past pandemics on asset prices
millennium
Juneau et al. Various across  N/A Global Cost-effectiveness of
(2022) past pandemic suppression
millennium policies
Rijpma et al. 1918 Spanish 1918- Netherlands ~ Excess mortality during
(2022) Influenza 1919 the pandemic
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Ogasawara 1918 Spanish 1918- Japan Foetal exposure to

(2022) Influenza 1920 influenza and gender
imbalance
Velde (2022) 1918 Spanish 1915-23 United States Economic impact of
Influenza pandemic
Gaddy & 1918 Spanish 1915- Europe Did the 1918 pandemic
Ingholt (2023) Influenza 1920 cause a 1920 baby boom?
Schroeder et 19th and 20th 1838- United Mortality risk following a
al. (2023) century 2000 Kingdom pandemic
pandemics

Most of the 1918 Spanish Influenza study sites were the US, which exploited the
existing collated data of NPIs by city. There were also studies of other developed countries
(Ireland in Colvin and McLaughlin, 2021; Spain in Basco et al., 2021; Denmark in Dahl et al.,
2022; Germany in Franke, 2022; Italy in Carillo and Jappelli, 2022; the Netherlands in Rijpma
et al., 2022), as well as countries in the global south (India in Fenske et al., 2022; Brazil in
Guimbeau et al., 2022). The research questions asked of the 1918 Spanish Influenza pandemic
are significantly broader than older studies of this pandemic. The paucity of information related
to the Covid-19 pandemic transformed 1918 Spanish Influenza into a policy-relevant analogue
of the present. The new addressed issues related to economic impact (Dahl et al., 2022; Velde,
2022), inequality (Furceri et al., 2022), the impact of NPIs (Correia et al., 2022; Chapelle,
2022), importance of health insurance (Clay et al., 2022), occupation and social class (Rijpma
et al., 2022) and demographic impacts (Boberg-Fazlic et al. 2021; Colvin and McLaughlin,
2021). Scholars’ lived experience of Covid-19 may help to explain the new focus on NPIs.

A promising avenue has been more analysis of the relatively under-studied pandemics,
including the two mid-twentieth century influenza pandemics in 1957-58 and 1968-69 (Clay et
al., 2022). However, there was also a conflation of epidemics and pandemics which makes the
generalisation of findings difficult (Brzezinski, 2022). New post-Covid papers exhibit an
increased used of causal methods with efforts to formally identify mechanisms at action, with

difference-in-difference approaches widely used. However, many studies took mortality
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figures at face value and did not estimate excess mortality which has been shown in the Covid-
19 pandemic to differ significantly from the reported deaths directly attributed to the pandemic

itself (e.g., Wang et al., 2022; Msembur et al., 2022).

9. Discussion

Despite the increased prominence of works that analyse historical pandemics, many of the gaps
which exist in the pre-Covid literature still persist in the new wave of work that has emerged
since the start of the recent global catastrophe. Greater critical engagement with the underlying
data sources is essential for future research. Death certificates have been a key source for
various studies (Cobos et al., 2016; Cilek et al., 2018). However, it is rare that pandemic
influenza, or any pandemic pathogen, is listed as the cause of death. This leads to the debate
on the measurement of pandemic severity using directly attributed deaths or excess mortality,
which is also a key talking point of Covid-19 research (Adam, 2022). Excess mortality is a
more reliable indicator of pandemic death toll because of known biases in how cause of death
is recorded across countries (Beaney et al., 2020; Wang et al., 2022). This leads to scope for
revisiting previous studies which used death certificates as their means of determining
pandemic deaths. The latter point was already addressed by Johnson (2003), who highlights
how influenza deaths were misdiagnosed and underreported, and that excess deaths better
highlight the full extent of the pandemic death toll.

There is also the issue of any estimates being sensitive to the underlying demographic
structure of the study site. Our review shows there are many characteristics found to be
correlated with mortality. However, authors have not always considered how the underlying
age structure may have impacted mortality rates. This was highlighted in recent research for
both the Covid-19 and 1918 Spanish Influenza pandemics (Dowd et al., 2020; Colvin and

McLaughlin, 2021). These approaches estimate age standardised excess mortality to make like-
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for-like comparison between countries with different demographic structures. Without this
adjustment, international comparisons of mortality may mislead. And so, when it comes to
preparing for future pandemics, we may take policy lessons from the wrong countries.

Another issue within the mortality, and wider pandemic, literature is the large focus on
developed countries. Data availability issues and the fact pandemic researchers are often based
in developed countries explain this choice. Nonetheless, the lack of coverage on developing
countries needs to be addressed as when they have been studied, their experience has been
found to be quite different from that of developed countries. Pandemics by definition are global
in terms of disease impact; therefore, a global approach is required.

Many studies use a 1918-like death toll as the benchmark for the worst case. This fails
to account for improvements in living conditions — including advances in medical knowledge,
pharmaceutical medicine, and improvements in health infrastructure — which occurred since
the early twentieth century; mortality rates would likely be substantially lower were 1918 to
re-occur today. Similarly, judging late-twentieth-century pandemics to be milder does not
account for the fact they also took place in substantially improved living conditions with
antiviral medications and vaccines. Acknowledging these differences, and incorporating them
into research designs, should lead to better comparisons between pandemics.

There is significant scope for additional research on the economic and social impact of
pandemics, especially the long-run costs. We know the 1918 Spanish Influenza resulted in
higher mortality rates for young adults, particularly males, but we know comparatively less
about the cost of this loss in human capital. This is coupled with the long-term health impacts
for those who recovered from the disease or who were exposed in utero. The seminal findings
of the impact of in utero exposure to pandemic influenza have recently been challenged as they
highlight a series of selection biases in the analysis (Beach et al., 2022b). However, the

conclusions of in utero exposure studies suffer from the ecological fallacy; findings are based
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upon disease rates being high within a given area. The available data and analysis typically
cannot accurately identify whether or not a specific individual’s parents had influenza. Such
studies should be replicated across other study sites to assess whether the original effects still
hold. Estimating some form of counterfactual of what the long-term outcome might have been,
had the 1918 Spanish Influenza not occurred, would be one way for us to arrive at a better
understanding as to its real impact. The same is true of all pandemics.

The 1889 Influenza pandemic in particular offers untapped research opportunities. We
know very little about it beyond the existence of a “J-shaped” mortality curve (Valtat et al.,
2011). This “J-shape” mortality curve has two implications for our understanding of the
subsequent 1918 Spanish Influenza pandemic: it may give an indication of the impact of
previous exposures on the age profile of mortality in 1918/19 (the “W-shape™), but also the
impact of in utero exposure to pandemic infection on lifelong health and wellbeing. While
existing studies focus on the “W-shaped” mortality curve from 1918, this may be a misleading
pandemic as the mechanism may have been through affected parents (a dead father or mother)
rather than the direct exposure in utero. Census linking could be used to track the outcomes of
those born during the 1889 pandemic and compared to the 1918 Spanish Influenza to see

whether the effects are consistent.

10. Conclusion

Our systematic review provides a detailed assessment of the current state of the literature on
historical pandemics published both prior to and post-Covid-19. We have brought together
information on numerous aspects of various pandemics which have often been looked at only
in isolation. Carrying out this exercise has given us a much more nuanced understanding of the
literature on pandemics, what we can learn from it, and the gaps which can be addressed in

future scholarship.
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Perhaps our most important lesson is the need for pandemics to be studied collectively
rather than individually. As we have documented in the tables above, there are several different
pandemic episodes over the past 200 years, but they are typically only studied in isolation.
Studies of individual pandemics can only offer limited insight for the future unless we ascertain
whether their features represent a common trend across pandemics, or are unique to that event.
However, a challenge here is the lure of the 1918 Spanish Influenza pandemic, which we think
has diverted attention from elsewhere. If some pandemics have only received cursory
treatment, then more in-depth studies are required to redress the balance before any meaningful
comparative work can commence.

Many of the other gaps we identify are a consequence of disciplines working in silos.
Different disciplines can address the same question but reach different conclusions because
they adopt different methodological approaches, or are based on different evidentiary bases. If
disciplines work together, we can reach a more holistic understanding of pandemics. The range
of journals returned in the search highlights the interest the topic has to a variety of researchers.
If we can develop a more robust and rounded literature, we will be in a better position to engage
with policymakers. This should then make us better prepared to deal with the pandemics which
will inevitably occur in the future.

Indeed, we started this project with the goal that its results could be useful to public
policymakers. Our idea was that we would highlight to them the big lessons arising from the
state-of-the-art on historical pandemic research, drawn from across all the social and medical
sciences. Our approach was inspired by the New Applied History movement, which is about
providing more rigorous historical cases from which policymakers can draw analogous lessons,
and promoting ‘historical thinking as an essential element of discussions about the challenges
that our societies are now confronted with’ (Kaal and van Lottum, 2019). We hope our

systematic review represents a first step in achieving this goal.
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In his reflection on the role of history in the policymaking process, economic historian
Barry Eichengreen (2012) highlights how analogical reasoning is already widely used in times
of social and economic crisis. He illustrates his argument with how the lessons of history
shaped policy responses to the 2007 Global Financial Crisis. He also highlighted how there is
always more than one analogy, and warns that sometimes analogies can be biased because they
are the most accessible (i.e., widely taught) rather than being the most relevant and appropriate.
We think that same applies to historical pandemics. We have found that the 1918 Spanish
Influenza pandemic is by far the most widely studied, but we fear that it may not always be the
best analogy for pandemic response policy. The more we know about other past pandemics,

the better we can inform future policymaking.
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