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Epidemics and Institutions

In many cases the houses of the dead had to be shut up, for no one dared enter
them or touch the belongings of the dead. No one knew what to do. Everyone,
one by one, fell in turn to death’s dart.

—ACCOUNT OF THE BLACK DEATH IN PIACENZA BY THE NOTARY GABRIELE DE
MUSSIS, 1348-56"

In the early 1340s, the Black Sea port of Caffa was a city of about 17,000 house-
holds from many cultures—Italian, Mongolian, Jewish, Greek, Armenian,
Vlach, Trapezuntine, Circassian, Mingrelian, Sutar, Polish, Georgian, Russian,
Tartar, Turkic, Arab, Iranian. Genoa, an Italian city-state, had bought the place
80 years earlier from the Golden Horde, after which Caffa flourished as a trade
hub.? But in 1343 the khan of the Golden Horde resolved to strengthen his own
authority and that of Islam. He sent an army to harry European trading posts
in the Black Sea region, confiscating wares and ships, ejecting Italians from
the Venetian entrepdt of Tana on the Sea of Azov and pursuing them to the

1. Quoted in Horrox 1994, 23. De Mussis, a notary (lawyer) who lived from ¢.1280 to ¢.1356 in
the Italian city of Piacenza, did not personally witness the rise of plague in Caffa. His Istoria de
Morbo sive Mortalitate quae fuit anno dni MCCCXLVIII (History of the Disease, or the Great
Dying, which took place in the year of our Lord 1348) dates from between 1348 and 1356.

2. The “Golden Horde” is the most commonly used term for the Mongol (later Turkicized)
khanate that was established in the thirteenth century in the north-western sector of the Mongol
Empire. The name this khanate used to refer to itself was “Ulug Ulus”, Turkic for Great State. The
expression “Golden Horde” emerged in the sixteenth century, when Russian chroniclers began to
refer to this khanate as the “Zolotaia Orda”, the Golden Camp or Palace. Modern specialists some-
times refer to it as the “Kipchak Realm” or the “Jochid Realm”. For reasons of intelligibility, this
book uses “Golden Horde” as the mostly widely understood term for this complex medieval polity.
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Genoese fortress at Caffa, which he besieged. In 1346 bubonic plague—prob-
ably originating in Mongolia, where marmots kept it smouldering—blazed
up in the khan’s army. In the vivid account of Gabriele de Mussis, a Piacenza
notary, the epidemic broke up the besieging army but also the city of Caffa,
whose inhabitants fled in all directions.® Other accounts describe how plague
arose in the Mongolian army after the siege, diffused around Crimea to Vene-
tian Tana, and voyaged across the Black Sea with grain shipments when trade
embargoes were relaxed in 1347 after the hostilities.*

Over the next seven years, plague travelled by sea to Constantinople,
Alexandria, Sicily, Genoa, and Venice, and thence throughout the Mediterra-
nean, Asia Minor, and Europe. It journeyed with merchants, sailors, soldiers,
refugees, pilgrims, migrants, and the rats and fleas that accompanied them.®
It moved at a pace of 40 kilometres daily by ship, 2 by land in the warm and
populous south, and 0.5 by land in the cold and desolate north, reaching nearly
every society in Asia Minor, the Middle East, North Africa, and Europe by
1353. This disease became the most lethal epidemic in recorded history, the
Black Death, killing 33-58 per cent of the entire population in the societies
it struck.

Each of the institutions analysed in this book—market, state, community,
religion, guild, and family—played a role in this spectacular act of contagion.
The market brought immunologically naive Italians to a region where they met
carriers of plague from the Mongolian steppe and bore the infection onwards
to societies where plague had been rare or absent for centuries. The state
established the privileged Italian entrepots in Crimea and brought the Golden
Horde army to Caffa, setting up sieges and encampments where humans, rats,
and fleas crowded together, along with their waste.” Local communities in
Italy repulsed returning ships, sending them onwards to other communities,
which in turn ejected marginal inhabitants such as paupers, beggars, Jews, and

3. Wheelis 2002; Slater 2006, 271-2, 274-7; Benedictow 2004, 44, 49-54, 60-1, 64, 69, 130,
181,183, 212, 227; M. Harrison 2012, 3; Benedictow 2021, 164, 178-9, 187, 248, 431, 451; Favereau
2021, 248-9, 256.

4. H. Barker 2021; Favereau 2021, 249-51.

5. Plague was probably transmitted from the Black Sea region to Europe through a multi-
plicity of routes and mechanisms in 1347. But most scholars think that the Black Death emerged
from encounters between Mongol armies and European merchants in the Black Sea region, in
which military, political, commercial, and religious forces combined to create a perfect epide-
miological storm.

6. On the pace of transmission, see Benedictow (2004, 229-31). Biraben (1975, 90) estimates
a faster diffusion of plague, at a rate of 0.66-5 km/day on land, averaging 4 km daily.

7. Asdiscussed earlier, this medieval polity referred to itself as “Ulug Ulus”, Turkic for “Great
State”. On the reasons for regarding it as a “state” in the fourteenth century, see Trepavlov (2018)
and Favereau (2021, esp. ch. 7).
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EPIDEMICS AND INSTITUTIONS 3

migrants, who then carried disease into nearby villages and on to new towns.
Religion created pressures in the Golden Horde, which brought a Muslim army
to Caffa, and soon impelled penitent Christianity to organize superspreader
gatherings in plague-struck Europe. Guilds of physicians, surgeons, and apoth-
ecaries claimed exclusive privileges over their professions, defending ancient
knowledge against disruptive innovations, and limiting the supply of medi-
cal services to patients and communities. Families insisted on deathbed and
funeral gatherings in the teeth of official prohibitions, as in Piacenza in 1348,
where, “when one person had contracted the illness, he poisoned his whole
family even as he fell and died, so that those preparing to bury his body were
seized by death in the same way”.?

But each of our six institutions also helped to mitigate this epidemic, and
many others before and since. The market responded by shutting down even
without being ordered to do so, as in Alexandria and Bilbais, where the cara-
vanserais closed in 1350 not by public order but when merchants and custom-
ers refused to attend.” Market exchange created gains from trade and rising
incomes, helping people accumulate savings so they could stay away from
the market temporarily and pay taxes to finance public health measures. The
state responded by providing public goods such as information, sanitation,
and isolation measures, with Italian city-states appointing health boards to
control contagion as early as 1348. The community deployed norms, informa-
tion, and peer pressure to enforce sanitation and social distancing. Religions
exhorted the faithful to obey public health regulations and donate alms to help
the poor comply without starving. Doctors’ guilds supplied medical advice
and recruited volunteers to serve in pesthouses. The family provided a basic
safety net, enabling members to stay away from the labour market for longer
than if kin-based risk-pooling had been unavailable, and supporting contagion
controls to safeguard vulnerable family members.

All six institutions thus played central roles in both transmitting contagion
and controlling it. But, as this book will show, institutions do not behave the
same way in all societies. Every human society has markets, states, communi-
ties, religions, occupational associations, and families. But these take different
forms and act differently in different times and places. Even when they take
similar forms themselves, they are embedded in a different overall institutional
framework, where they cooperate and compete in different ways. Societies
vary in how they deal with epidemics.

This book uses the past seven centuries of history to investigate how human
societies dealt with epidemic disease. It focuses on contagion. How do social
institutions enable us to contract, coerce, and coordinate so that we take

8. De Mussis 1348-56, quoted in Horrox 1994, 19.
9. Dols 1977,160, 278
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account of the effects our infectious behaviour has on others? What weak-
nesses make an institution fail to control epidemic contagion—or even exac-
erbate it? How is each institution constrained by others? Do some societies
have better institutions than others? Can societies learn? What does history
tell us about institutional solutions to the problems posed by epidemic disease?

1. How to Think about Contagion

If you went to church in London near the end of the 1563 plague, Bishop
Edward Grindal would have exhorted you to practise social distancing. This
was not to save you—at least, not from plague. It was to redeem your soul. But
it was also to protect others, since “all men are bound in conscience not to
do any thing that by common judgment and experience may bring a manifest
peril and danger to their brethren or neighbours”. Bishop Grindal’s exhorta-
tion was based on the idea of the “negative externality”—where some action of
mine imposes costs on others on top of the costs I incur. If my getting a disease
imposes costs on others, society would like me to do less of it than I would
if I were acting altogether selfishly. As Bishop Grindal added, I should avoid
being infected not just out of “the rule of charity” but out of collective “profit”.
Shunning needless interaction during plague was, he urged, “very like to be
profitable for this afflicted city”.!°

Epidemics are one of the most extreme examples of negative externalities
that human societies know. The classic example is pollution: my factory profits
only me, yet poisons everyone. But pollution pales to insignificance beside
contagion. In terms of conspicuous costs that one person imposes on others,
it is hard to think of a more dramatic example than infection. Epidemics thus
create one of the best laboratories for understanding how societies deal with
negative externalities—situations where a choice I make inflicts costs on others
on top of any I myself incur.

A major way societies deal with externalities is through institutions. Insti-
tutions are systems of rules, customs, and practices that structure the way we
interact as human beings. By giving us systematic ways to cooperate, insti-
tutions reduce transaction costs—costs of search, information, bargaining,
decision, policing, and enforcement. These are the costs we incur in trying to
reach agreements to act together. Economists mostly focus on how institu-
tions reduce our transaction costs in producing, consuming, and trading. But
institutions also lower the costs of ensuring that I take account of the spillover
costs my choices inflict on others. That means they not only help us allocate
resources efficiently, achieve technological progress, increase overall output,
and redistribute resources to the needy. They also help us deal with infectious

10. Grindal 1843, 271.

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

EPIDEMICS AND INSTITUTIONS 5

diseases. This book will argue that assessing institutions in terms of how well
they help society cope with epidemics is no less relevant than assessing how they
help us improve economic performance—and indeed that the two activities
are deeply interconnected.

Different institutions help us deal with infectious disease in different
ways. The market offers mechanisms for people to bargain to compensate one
another for contagion or pollution. The state offers ways to compel people to
stop infecting or polluting others to begin with. The local community, the
guild, and the family offer low-cost ways for a group to coordinate individual
decisions to benefit all its members—and perhaps even the wider society. Reli-
gion teaches ethical norms of altruism, inspiring—or even, as with Bishop
Grindal, admonishing—us to care about other people. The family provides
emotional motivation for individuals to protect their members by avoiding and
controlling contagion. The best institutional solution to a particular instance
of contagion will differ according to the attributes of the disease, the technol-
ogy available to deal with it, and the social context in which it occurs. But
in principle, social institutions help us deal with the problem that my infection
has spillover effects that I do not take into account, giving rise to contagion
that inflicts unintended costs on everyone.

In practice, institutional solutions to epidemic contagion do not always
work out well. For one thing, institutions do not just reduce the costs of deal-
ing with infectious disease. They reduce the costs of many human interactions
that have nothing to do with contagion. These can take precedence, inter-
fering with how well any institution deals with epidemics. States wage war,
religions organize pilgrimages, communities eject migrants, guilds profit their
members, families feed their children. These activities benefit states, religions,
communities, guilds, and families in other ways. But they also worsen contagion,
as we shall see.

Second, most institutions serve some groups more than others—the state
favours rulers over ruled, the community privileges citizens over outsiders,
religion benefits priests over parishioners and heretics, the guild profits mem-
bers over interlopers, the family nurtures kin over non-kin. Even if preventing
an epidemic is in the interest of society, powerful groups have interests they
prioritize more. Rulers and bureaucrats prefer higher tax revenues. Communi-
ties and their citizens prefer to favour locals and eject outsiders. Priests prefer
to hold religious assemblies and preach against science. Guild masters prefer to
control their occupations and monopolize their customers. Families prefer
to help relatives instead of complying with lockdown. Swayed by such inter-
ests, even an institution capable in principle of mitigating an epidemic can fail
to do so. It can even make contagion worse.

Does this mean we should just give up on understanding or improving our
institutions? On the contrary, this book will argue. The same infectious disease
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works out differently in different times and places. This is not so much because
of biological characteristics of microbe or human host. It comes from how
biological features interact with social ones. The same institution acts differ-
ently in different societies. This book analyses how key social institutions deal
with epidemics in different places and times, and explores the reasons they
succeed, fail, or make things worse.

2. A Brief History of Epidemics

History seethes with epidemics. This is not surprising. For most of history,
infectious disease has killed many more people than war or hunger. Counting
victims is hard because identifying cause of death is complicated and records
are imperfect. Minimum estimates show infectious disease causing 45 per cent
of all deaths in England and Wales in 1850, 36 per cent in Britain in 1900, and
40 per cent in low-income countries in 2018." In 2019, the year before Covid-19
struck, communicable diseases caused over 26 per cent of the disease burden
across the world, rising to 33 per cent in South Asia and 66 per cent in Sub-
Saharan Africa.?

Not all these diseases were epidemics. A disease is “endemic” (“within a cer-
tain people”) when it is permanently prevalent in a place at a predictable level —
like smallpox in seventeenth-century China or cholera in eighteenth-century
Bengal. It turns into an “epidemic” (“on a certain people”) when it starts to infect
exceptional numbers in a particular place and time—as with plague around the
Black Sea region in 1346-47 or cholera when it broke out of India after 1816.
A disease becomes a “pandemic” (“pertaining to all the people”) when it
spreads across an entire country, continent, or planet—like the Black Death
in 1347 or Covid-19 in 2020." In this sense, the difference between endemic,
epidemic, and pandemic disease is mainly a matter of scale.

Increasing the spatial scale of disease triggers new social challenges.
Endemic disease often varies across regions of the same country. When that
disease turns into an epidemic it affects places that are normally spared. These
may lack biological immunity as well as social mechanisms to cope with the
new disease. In turn, when a disease becomes a pandemic, it spills across

11. Alfani and O Grada 2018, 137.

12. “Share of Disease Burdon from Communicable Diseases vs. GDP per Capita, 20197, Our
World in Data, accessed 19 May 2024, https://ourworldindata.org/grapher/share-of-disease
-burden-from-communicable-diseases-vs-gdp ?tab=table&time=2019. Disease burden is measured
in disability-adjusted life years (DALYs), defined as years oflife lost to due to premature mortality
plus years of healthy life lost due to disability. According to current estimates, infectious dis-
eases cause around one-quarter of deaths in the world today: see “Infectious Disease”, Wellcome,
accessed 1 June 2024, https://wellcome.org/what-we-do/infectious-disease.

13. Pelling 2020; Alfani 2022, 6; Alfani 2023a, 3-4.
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political, commercial, communal, religious, and cultural frontiers. So a pan-
demic often disables institutions such as state, market, community, and reli-
gion which normally help people coordinate responses to contagion. It also
creates the cross-border externalities we examine in later chapters.

Differences in scale also create differences in kind. When a disease is
endemic it is often limited to particular demographic and social groups—
children, the elderly, the poor and homeless. When it becomes an epidemic, it
penetrates deeply into new social groups. Ultimately, an epidemic or pandemic
threatens everyone, though as we shall see in chapter 2 the poorest almost
always suffer most.

Endemic, epidemic, and pandemic disease challenge human societies in
many of the same ways. So many of the analytical points this book makes
about how institutions affect epidemics apply to all infectious diseases. But
the negative externalities of contagion and the positive externalities of sanita-
tion, social distancing, and immunization become much more salient when a
disease is, or threatens to become, an epidemic or a pandemic. Consequently,
the actions of the institutions analysed in this book have much more acute
repercussions—for good or ill—in an epidemic situation. Moreover, institu-
tional failures make it more likely that an endemic disease will flare up into an
epidemic or pandemic. This book focuses on how institutions affect epidemics
and pandemics, while bearing in mind that many of the analytical points apply
to all infectious diseases.

Table 1.1 shows the historical epidemics that spread most widely—that is,
approached pandemic scale—over the past two millennia. In the 1,855 years
between the Antonine plague (possibly smallpox) and the Covid-19 pandemic
(a coronavirus), there were 15 severe pandemics, one every five generations
on average. Of these, 6 (40 per cent) were bubonic plague, 2 were influenza,
1 was mixed (smallpox, typhus, measles, and influenza), and there was 1 each
of ancestral smallpox, haemorrhagic fever, syphilis, cholera, HIV/AIDS, and
coronavirus. Pandemics thus struck every 125 years or so over the past two
millennia. These 15 pandemics were merely the most notable episodes of a
constant and lethal struggle between microbes and humans in Europe, the
Mediterranean basin, the Middle East, China, India, other parts of Asia,
the Americas, and Africa. This was bad for people in all these times and places.
But it was good for science, because it created a huge variety of contexts in
which to analyse epidemic disease and human responses to it.

We do not have evidence on all epidemics. This book extends geographi-
cally and chronologically as far as reasonably reliable evidence survives. Geo-
graphically, the historical record gets fragile once we move outside Europe and
the Middle East. The book therefore analyses as much as is known about China,
India, and the Americas, but perforce discusses Europe and the Middle East
more intensively because of the availability of archival sources, data collection,
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quantitative analyses, and historiographical works on epidemics. Similarly, the
historical record gets very fragile for the centuries before the Black Death,
so this book inevitably concentrates on the seven centuries or so since the
1340s. This book takes the view that it is counterproductive to report guess-
work or unreliable research just because they extend into less well recorded
eras and regions. But it also seeks to illuminate the questions, methods, and
theoretical approaches that can be used once better data are collected on
times and places that have yet to be analysed.

Even though this book is about human societies, microbial biology mat-
ters. Table 1.2 shows some of the diversity in how different epidemic diseases
behave. Some differences are epidemiological—the share of the population
that catches the disease (infection rate), the share of the infected who die (case
fatality), the share of the whole population that the disease kills (population
mortality). The infection rate varies from under 2 per cent for nineteenth-
century cholera to nearly 100 per cent for pre-vaccination smallpox. The case
fatality rate ranges from 2-3 per cent for Spanish flu and Covid-19 to 80-90
per cent for bubonic plague and Ebola. The population mortality rate ranges
from under 1 per cent for cholera to 50-60 per cent for the Black Death plague
variant.

Death is not the only problem. Infection matters by itself, since it reduces
people’s ability to work and—more important—enjoy life. Surviving infec-
tion does not lead to living in health. Most epidemic diseases leave some
patients with serious sequelae—after-effects of infection—such as blindness,
neurocognitive decline, or fatigue. These have repercussions not just for the
individual survivor but for the rest of society.

The social distribution of infection and death also differs across diseases, as
table 1.2 shows. Some epidemics infect and kill the young and those in the prime
of life (like the Spanish flu), others kill the old (like Covid-19), and still others
find victims across the entire age spectrum (like plague). Some epidemics show
little gap between rich and poor, as with natural smallpox, Ebola, or SARS.
Others are diseases of poverty—plague, typhus, cholera. Women have a slight
advantage over men in fighting off most diseases, because they have stronger
natural immune systems, but pregnancy greatly increases case fatality rates for
many diseases, including bubonic plague, smallpox, measles, influenza, SARS,
and Covid-19.

Epidemics are not a matter of simple biology. Epidemiological differences
evoke differing social responses. A high infection rate alone does not necessar-
ily attract concern if case fatality is low, since few people die. Conversely, high
case fatality does not necessarily attract attention, since population mortality is
low if infection rates are low. It is the combination of non-trivial infections with
non-trivial case fatality that results in high population mortality and attracts
social attention. A disease that attacks the rich typically attracts more resources

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be

distributed, posted, or reproduced in any form by digital or mechanical

means without prior written permission of the publisher.

*95BISIp a1 AQ P19y A[SUOIIS AIOW 98 UIUI IO UIWOM IIYIIYM = IOPUIF ¢aseastp a1 £q paidagye A[Suons 3sour (s)dnois-age = a3e aseasIp oy 03

Anqndaosns pue £L11940d U99MI9q TONRIDOSSE JO ISUAIS = A119A0d £9SBISIP S} YIIM UOMIDAJUT SNoTAdId WOl Sunmsal suonipuod uondayui-1sod = se[anbas aseastp oy

J0 sarp ye uonendod jo o, = arex Aierzow uonemdod IeSp UT PUS 1B SISED JO 9 = 21BI AIT[LIR] ISBD $dSBASIP ) 108N W0 Jey) uonendod Jo 9, = a1e1 UONIDJU] :5270N

"9=SL Ik “PEE THT ‘€91 “S6 P8 ‘6T ‘6107 UIPMOUS {€TOT "[8 30 YIWS " ££TOT 'T¢ 39 ONSIBN 0T ‘90T ‘900T POBL-TAIT H~€LT ‘TTOT T8 3 SuerT LS
SST-$T ‘€00T NOSSTH €6 ] TTOT “T8 39 IOPICH £0TOT '[¢ 39 URLIOPIDI-IOD -9 T 796 UOXI( 7661 [[FUWRE] Pue ‘punjSuy Teuny ‘qez0t MUey[y eer0T L[V 15924108

ssourzzIp ‘3ur

uowom jueudaig G9<  WNIPIN -yrea1q ‘uonru§ooonau ‘ondneq 9°¢-¢C UOTIRUIOORA-2IJ  6]-PIAOD
uowoMm Jueugaig Yeap Suryreaaq ‘s1sorodoalso ‘ongneg 01 €00¢ SAVS
uonmugod0Inau
9JUIPIAD JAISN[OUOD ON e ‘ssoupur[q ‘ured ‘ongneq 06—-09 Juasaxd-spe61 e[oqyq
ny
uowoMm Jueudord (p-ST WNIPIN 3[SH T8O 09-¢0 ST €€ 61-8161  ystuedg
9JUIPIAD JAISN[OUOD ON Suong  uonmnupew ‘Ayredorus oruoIy) 1-5°0 0S 7.0 Amuad i1 BIOYD
uowoMm Jueugaig WNIpaj uonIu§020INU ‘SSOUPUI 01 UONBUIOBA-OIJ  SI[SEIN
angney
9JUIPIAD JAISN[OUOD ON Guons ‘uonIug020Inau ‘saInz1ads ‘srsdog 0S< onorquue-arg  snydAj,
uowoMm Jueugaig eap Surireds ‘ssoupurg 02-01 0b-0¢ 0012 uoneurddeA-21g  Xod[ewsg
90UJPIAD JAISN[OUOD ON Guong sniSuruaw ‘sjopd ‘QuaIduen) 082 SO68T ange[d
uowom Jueugorg Guong snIduruaw ‘sjopd ‘Quaiduen 08-0S onoiqnue-aIg angelq
9JUIPIAD JAISN[OUOD ON WNIPaA snIduruaw ‘sjop ‘Quaisuer) 0402 08 €S-z AIMued YILT-YI9T ongelq
9JUJPIAD JAISN[OUOD ON Jeap sniSuruaw ‘sjopd ‘QuaIduen) 09-0S 08 19-1S TS—LYET1 ange[d
Iopuan a8y  Airoaog ae[onbag (%) 9181 (%) 93e1 (%) d7e1 UM ENENg|
Anpeazowr Aperey  uonddyul
uonemndog ase)

K303STH Ul soruropueq JofeJAl Jo A11A1109[0S [B100S pue AII[e1Io]N ‘AIPIGION "2'T 318Vl

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

EPIDEMICS AND INSTITUTIONS 13

than one that hits just the poor. A disease that afflicts the very young or very
old attracts less concern than one that strikes down householders and tax-
payers in the prime of life. Historically, a disease that killed pregnant women
attracted less attention than one that killed men of military age—hence state
smallpox immunization for nineteenth-century soldiers, which long predated
universal vaccination mandates. The biological features of different epidemic
diseases thus already create differing institutional incentives to contain them.
These biological features interact with the capacities of each institution and
the interests of those who dominate its use, shaping responses to contagion.

Epidemics have afflicted large zones of the globe repeatedly across many
centuries of recorded history, as tables 1.1 and 1.2 show. Indeed, they remain an
active and present threat into the present day, as shown by recent and emerg-
ing diseases such as HIV/AIDS, SARS, and Covid-19. Yet we must recognize
one big fact. The risks of epidemics across the globe as a whole declined enor-
mously over the past seven centuries, and did so at an accelerating rate. Acute
episodes of infectious disease weakened, they occurred less frequently, and
they infected and killed fewer people when they did take place.!* By the later
seventeenth century, epidemic infection and mortality were lower than in the
mid-fourteenth century. Between the late seventeenth and the late nineteenth
century, they declined faster. By the early twenty-first century they had fallen
even more spectacularly.

“Epidemiological transition” is the term demographers give this devel-
opment, during which societies are supposed to make a happy exodus from
pandemics of infectious disease into the sunlit uplands of non-communicable
ailments and longer life expectancy. The epidemiological transition model
holds that human populations pass through three stages of mortality and
morbidity. In the first stage, “the age of pestilence and famine”, societies suf-
fer high and fluctuating mortality, in which infections cause most deaths and
epidemics are common. In the second stage, “the age of receding pandem-
ics”, mortality declines, pandemics are fewer and smaller, medical knowledge
advances, and infections gradually recede. The third and happy stage, “the
age of degenerative and man-made diseases”, is one in which mortality is low
and still decreasing, infectious disease is rare, and most deaths are caused by
cardio- and cerebrovascular ailments, metabolic diseases, cancers, injuries,
stress-related disorders, and dementia. Epidemiological transition theory
sees key changes occurring between 1670 and 1850, when colossal pandemics
largely disappeared from western Europe, followed by accelerating improve-
ment around 1900, as many lethal epidemic diseases declined simultaneously
and were supplanted by non-communicable ailments.!

14. Omran 1971; Santosa et al. 2014; Mackenbach 2020; Mackenbach 2021; Alfani 2022, 33-4.
15. Omran 1971.
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The idea of epidemiological transition is a stimulating point of departure,
but we now know it does not tell the full story of the war between man and
microbe. The concept was invented in 1971 and postulated a universal develop-
ment based on the experience of a small number of modern, rich countries,
whose history was assumed to prefigure the future of poor ones. The past
50 years have shown that this view was too hopeful. Even in Europe, infectious
diseases did not all follow the same transition, but rather rose and fell, as shown
in table 1.3. Infectious diseases, including epidemics, continue to display this
typical rise-and-fall pattern to this day.!®

Even more seriously, not all societies followed the same epidemiological
pattern. The onset, speed, direction, and pattern of mortality developments
display huge gaps across societies.”” The elimination of infectious disease is still
far from complete. Some old diseases came back because controls lapsed, as
with tuberculosis and whooping cough. Others became much harder to fight
because of antibiotic resistance, as with staphylococcal infections. Serious new
infections emerged, such as Legionnaires’ disease, AIDS, SARS, Ebola, and
Covid-19.8

Sadly, no uniform epidemiological transition model applies to all socie-
ties. It might be argued that at least we can all accept that infectious diseases
declined on average between around 1670 and 1900, and that this was mainly
caused by advances in scientific and medical knowledge. Only up to a point.
Knowledge about microbes and scientific approaches to medicine did ulti-
mately play a key role in reducing epidemic mortality to the level we enjoy
today. But their influence was much slower, later, and more partial than opti-
mistic analyses would have it—for reasons this book will discuss. Scientific
approaches to medicine gained force only in the final decades of the nineteenth
and the early decades of the twentieth century, largely failed to control the 1918
flu pandemic, were still imperfect as late as HIV/AIDS, and are not universally
accepted in most societies to this day—as became evident during Covid-19.
Scientific knowledge about contagion, sanitation, social distancing, immuniza-
tion, microbes, and antibiotics certainly gave us better technology for limiting
epidemics. But knowledge was not enough. In many societies, new ideas and
techniques for tackling epidemics were widely rejected. Why?

Social institutions, this book will argue, played a decisive role. New ideas
and practices always create winners and losers. Institutions often enable the
losers to block new knowledge, even though accepting it would benefit society
at large. Market, state, community, religion, medical associations, and familial

16. Mackenbach 2020; Mackenbach 2021.
17. See the survey in Santosa et al. (2014).
18. Mackenbach 2020; Mackenbach 2021.
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TABLE 1.3. Rise and Fall of Infectious Diseases in Europe, Ordered by Timing of Decline

Disease Rise and fall?  Start of rise® Start of fallb
Plaguec Rise and fall 1347 17th century
Typhus Rise and fall Late 15th century  17th century?
Smallpox Rise and fall 6th century 18th century
Malaria Rise and fall 16th century 18th century
Cholera Rise and fall 1829-37 1846-60
Three intestinal infections Rise and fall 6500 BCE¢ Mid-19th century
(dysentery, typhoid fever,
paratyphoid)
Tuberculosis Rise and fall 18th century Mid-19th century
Puerperal fever Rise and fall 18th century Mid-19th century
Four childhood infections (scar- Rise and fall 18th century Late 19th century
let fever, measles, whooping
cough, diphtheria)
Syphilis Rise and fall Late 15th century  Early 20th century
Pneumoconiosis Rise and fall 19th century Early 20th century
Pneumonia Fall only N/A Early 20th century
Influenza Rise and fall 16th century 1918-19
AIDS Rise and fall Early 1980s Mid-1990s
Covid-19 Rise and fall 2020 2021-23

Sources: Mackenbach 2020, 46-7; Mackenbach 2021, 1201.

2 Approximate start of rise in Europe

b Approximate start of fall (or peak year) for north-western Europe only

¢ Second pandemic only

4In Europe, the Neolithic or first agricultural revolution started in the Aegean around 6500 BCE

institutions all have the capacity to accept and disseminate scientific approaches
to epidemic disease, as we shall see. But they also have the capacity—and often
create the incentive—to hinder these approaches. As this book will show, sci-
ence seldom had a direct effect on epidemic outcomes. Rather, its acceptance
and adoption were mediated by the institutional framework. Science, medi-
cine, and technology greatly improve our capacity to limit infectious diseases.

But how we use this capacity depends on social institutions."

19. Santosa et al. 2014; Mackenbach 2020, 6-7, 76, 288-91; Mackenbach 2021.
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3. What Do We Mean by Institutions?

“Institution” means different things in different contexts. In ordinary language,
we use it to refer to specific organizations—the London Stock Exchange, the
US government, the United Nations, the Derbyshire village of Eyam, the Cath-
olic Church, the American Medical Association, the British royal family. But
social scientists use “institution” to refer to a system of rules, customs, and
practices governing how we interact in society—in North’s famous formulation,
“the rules of the game in a society or, more formally . . . the humanly devised
constraints that shape human interaction”.?° The London Stock Exchange is
a specific example of an abstract institution: the market. The US government
is a specific example of the state, as is the United Nations—a supranational
state institution. The Derbyshire village of Eyam, with its legendary communal
action against the 1665 plague, which we analyse in chapter 4, is a specific exam-
ple of alocal community. Likewise, the Catholic Church is a specific manifesta-
tion of the institution of religion, the American Medical Association a modern
instance of a corporative occupational group or guild, and the British royal family
a famous example of the institution of the family. This book uses “institution” in
this second, abstract sense, to refer to a system of rules and practices governing
how we interact in society.

Some scholars argue that institutions encompass both external rules
and internal preferences. This book draws a distinction between the two:
internal preferences are part of culture, while external rules make up insti-
tutions. Human action, as this book thinks about it, involves both culture
and institutions: people try to satisfy their preferences subject to a set of
constraints. This book sees culture as contributing to the preferences, while
institutions are part of the constraints. Of course, on the informal end of the
spectrum, institutional rules shade into customs, norms, expectations, and
preferences—that is, into culture. Almost certainly, there are two-way causal
links between the systems of rules a society ends up with and the preferences
held by its members.?! But this book focuses on the constraints social institu-
tions create for human choices via external rules, customs, and practices which
do not take place primarily inside people’s minds.

Why do institutions matter for epidemics? Surely disease is just a game
between humans and nature—albeit a violent and lethal one? Microbes try to
kill us, our immune systems try to kill them, and one side survives to play again.
Institutions, by contrast, are games purely among humans. Human beings try
to cooperate or compete, institutions channel how we do so, and the rules of
that game decide who survives to play again. What do the two games—natural

20. North 1990, 3.
21. See the discussion in Ogilvie (2007, 660-1) and Vollrath (2019, pt. 4).
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and institutional—have to do with each other? This book shows that the rules
of the institutional game among humans change the outcome of the natural
game between us and microbes.

Which institutions matter? Probably they all do, but which matter more?
Human societies are multifarious, and we do not have evidence on them all.
Even for one society, we do not know everything about all its rules, customs, and
practices. So this book focuses on half a dozen key institutions: the market, the
state, the community, religion, the occupational association, and the family. All
six were central to most societies over the past two millennia, though in widely
differing forms. All six set the rules for how humans interacted with microbes
down the centuries, and still do in most societies to this day.

Our first institution is the market, the name we give to the set of rules, cus-
toms, practices, and procedures that people use to buy and sell. According to
William Laud in 1637, plague epidemics were caused by people’s “greediness
to receive into their houses infected goods”.?? This point of view was echoed
in 2021 by Dani Rodrik, who claimed that the Covid-19 pandemic would have
been milder “if we had spent a little bit less time opening up our borders to
trade and investment and doing the bidding of multinational corporations
and banks”.?

As these views illustrate, and as chapter 2 explores in detail, the market is
often blamed for making epidemics worse. The market causes contagion, the
argument goes, both when it fails and when it succeeds. The market fails when
market prices do not take account of the costs individual decisions inflict on
others, creating negative externalities such as contagion. Market prices also
fail adequately to reward individuals and firms for creating public goods such
as health information, sanitary infrastructure, vaccinations, and other medical
innovations, which produce positive externalities by controlling infection. But
even when the market does exactly what it is good at, facilitating voluntary
exchange, it exacerbates contagion because it encourages trade and migration,
along with the movement of microbes carried by goods and people.

Yet vigorous market institutions, as chapter 2 shows, also help mitigate
epidemics. Measures to control contagion are costly. Border guards, street
patrols, corpse inspectors, and other public servants must be paid. Sewerage
and water systems must be built and maintained. Quarantined citizens have to
be provisioned, or they will break out to find work or food. Medical innova-
tions must be diffused and implemented. The Pfizer vaccine against Covid in
2021 involved assembling 280 components made by 86 suppliers in 19 coun-
tries, which would have been impossible without the market transactions and

22. Quoted in Slack 1985, 22.
23. Rodrik 2021, 69.
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global production chains denounced by Laud and Rodrik.>* To pay for public
anti-contagion measures requires strong fiscal capacity, which is historically
much higher in societies experiencing market-driven economic growth.?
Communities, religions, occupational associations, and families, too, have
more resources to tackle contagion in market societies, where economic
growth and per capita incomes are higher.

Chapter 2 investigates how the market has interacted with epidemics down
the centuries, and analyses those aspects of market activities that exacerbated
or ameliorated the damage epidemic disease inflicts on human well-being.

A second key institution in tackling contagion is the state, a set of prac-
tices imposing compulsory rules over people in a territory, claiming priority
over the rules of other organizations, and backed by legitimate coercion.?®
In March 1348, very soon after the Black Death reached Europe, the Large
Council of the Republic of Venice set up a subcommittee of three, whose task
was “to consider diligently all possible ways to preserve public health and
avoid the corruption of the environment”.*” In 2020 during Covid-19, Francis
Fukuyama declared that the key to dealing with a great pandemic is “whether
citizens trust their leaders, and whether those leaders preside over a competent
and effective state”.?

The state has many features that deal with epidemics, as we see in chapter 3.
A high-capacity state possesses policy levers enabling it to collect and diffuse
information, provide sanitary infrastructure, and subsidize medical innovations—
all helping to internalize contagion externalities. States also offer welfare support
to motivate and enable poor citizens to comply with anti-contagion measures,
instead of being compelled to leave home to buy food or earn a living.

On the other hand, there is such a thing as state failure—and not just in
failed states. In 1353 Giovanni Boccaccio described how the Florentine state,
one of richest and most sophisticated in the world, failed during the Black
Death, when “no learning nor measure was of any use, such as the clearing
of the city of much refuse by officials, who were appointed for that purpose,
and the prohibition of any sick person from entering and many counsels given
for the preservation of health”.?” In 2020, the editor-in-chief of the Journal
of the Royal Society of Medicine declared uncompromisingly that in England,
arich modern democracy, “the government has indulged in a level of state
negligence that may be unprecedented”.?

24. Jecker and Atuire 2021, 597.

25. Besley and Persson 2009.

26. For overlapping definitions to this effect, see Weber ([1922] 1978, 54-5) and Tilly (1990,
1-2).

27. Cipolla 1976, 11.

28. Fukuyama 2020.

29. Quoted in Henderson 2019, 2.

30. Abbasi 2020, 419.
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The state fails to deal with contagion, as chapter 3 shows, because of
inaccurate information, low fiscal capacity, flawed bureaucratic capacity,
Realpolitik, and poor incentives. It also exacerbates epidemics as it pursues
its other interests. European states historically allocated 50-90 per cent of
fiscal capacity to military purposes.® The resulting wars, as at Caffa in 1346,
exacerbated epidemics through sieges, campaigns, camps, colonies, persecu-
tion, prisons, and refugee flows. State expenditure on civilian purposes such
as sanitation, social distancing, quarantines, public information, vaccination
programmes, or welfare support accounted for a vanishingly small share of
public spending well into the twentieth century, and continues to be inadequate
in many poor economies to this day.

Chapter 3 explores state capacity, state failure, and state motivation in deal-
ing with contagious diseases. It identifies and analyses those features of the
state that have historically helped or hindered societies in managing contagion
during epidemics.

A third institution that influences epidemic contagion is the local
community—the set of rules, customs, and practices connecting people living
in spatial proximity within a town, village, or neighbourhood. During the 1631
plague epidemic, the Florentine village of Pinzidimonte imposed an autonomous
community lockdown, incarcerating a number of families in their dwellings and
intimidating everyone else out of “frequenting the churches, the streets, work,
and everywhere they were threatened”.3? During the Covid-19 pandemic, some
scholars lauded similar communal autonomy in China, where “civil society
organizations took responsibility of isolating residents in every community”.*®

Community “social capital”, as we see in chapter 4, fostered collective
action to monitor and penalize individual choices that might transmit infec-
tion, ranging from waste disposal to breaking quarantine to neglecting immu-
nization. Communities also provided much charitable relief and informal
assistance among neighbours, enabling poor local residents to comply with
anti-contagion measures during epidemics.

But communities can also fail. In 1353 Boccaccio described how in Flor-
ence during the Black Death “one citizen fled after another, and one neighbour
had not any care of another”.>* Even in communities where solidarity sur-
vives, it is not always deployed in a good way. In 1630 the community of Prato
excluded non-locals from the communal pesthouse, even when the grand-ducal
government in Florence pointed out that “by eradicating the disease outside
the walls, its eradication within is made easier”.*® In Indian villages during

31. Hoffman 2015, 315.

32. Quoted in Henderson 2019, 144.

33. S.Zhangetal. 2020, 216.

34. Quoted in Alfani and Murphy 2017, 333.
35. Quoted in Cipolla 1973, 123.
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the Covid-19 epidemic, Hindu mobs violently attacked Muslims whom they
accused of “corona jihad”, and Muslim families concealed Covid-19 infections
and neighbours’ attacks for fear the village would throw them out.*¢ Community
trust supports exclusion of outsiders and ejection of marginal groups, whose
banishment spreads contagion. Communities ration welfare relief, denying it to
local minorities, attenuating their incentive and capacity to comply with anti-
contagion measures. Communal social capital organizes collective resistance to
public health measures, as in the popular anti-vaccination riots that erupted in
many villages and towns across the globe between 1796 and the present day.

Chapter 4 analyses the strengths and weaknesses of community institu-
tions. It seeks to identify those features that enable communities to internalize
contagion externalities, but also those that make local communities collapse
in the face of an epidemic or even organize activities that exacerbate the
calamity.

Religion is a central institution of every human society, comprising not just
a system of beliefs about spiritual beings but also a set of rules, customs, and
practices governing human relationships with the spiritual world.*” In Boston
in 1721, the Puritan minister Cotton Mather proselytized for smallpox immu-
nization in the name of religion, claiming that “Almighty GOD in His great
Mercy to Mankind, has taught us a Remedy, to be used when the dangers of
the Small Pox distress us.”*® During the 2020 Covid-19 pandemic, the Scientific
Americanblog argued that “religion and science can complement one another,
asindeed they are already doing by reinforcing public health messages during
the current pandemic”.*

Religious institutions played an important role in dealing with epidemics,
as we see in chapter 5. Religions used moral suasion to motivate the faithful
to comply with public health measures, adopt medical innovations, and coor-
dinate social distancing or immunization. They exhorted their adherents to
make charitable donations in the name of sacred beings and directly organize
hospitals and medical care, increasing people’s capacity and motivation to com-
ply with anti-contagion measures.

But religions, as we shall see in chapter 5, also interact with epidemics
in malignant ways. They facilitate contagion by mandating religious assem-
blies, pilgrimages, and religious wars. They preach opposition to public health
measures such as quarantine or vaccination. Religions deny care to some of
the neediest victims by discriminating against those it categorizes as sinners
or unbelievers, reducing their ability to comply with anti-contagion measures.

36. Ellis-Petersen and Rahman 2020.

37. See the discussion in Seabright (2024).
38. Mather and Boylston 1721, 18-19.
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Chapter 5 explores how religions use their moral authority and worldly
power when epidemics strike. It analyses which features of a religion make it
more able and willing to control contagion, but also those characteristics that
lead religions to resist public health measures and persecute victims, hobbling
epidemic control.

The occupational association or “guild” lays down norms, rules, and prac-
tices governing a specified branch of production activities in a particular local-
ity. This type of institution has existed for centuries across the globe, and is
especially widespread in medicine. Guilds, “colleges”, and “faculties” of physi-
cians, surgeons, and apothecaries governed their professions from before the
Black Death into the nineteenth century, and were succeeded by the medical
associations that regulate health-care activities to this day. Unsurprisingly,
medical associations played a major role in dealing with epidemics. In the
Dresden plague epidemic of 1680, the authorities canvassed the local surgeons’
guild to provide expert personnel for the plague isolation hospital.*’ In the
summer of 2021, the Royal College of Physicians of Edinburgh emphasized
its role during the Covid-19 pandemic as “an advocate for our Fellows and
Members and, ultimately for the patients that we serve”.*

Guilds and associations of medical practitioners, as we shall see in chap-
ter 6, contributed to managing epidemics. They advised governments on public
health measures and provided skilled volunteers. They donated guild funds to
charitable and medical projects, improving the capacity and incentive of poor
people to comply with anti-contagion measures. They regulated medical train-
ing, quality, and knowledge, addressing information asymmetries between
experts and ordinary people.

But medical associations also dealt with epidemics in less beneficent ways.
They exacerbated contagion by erecting non-merit-based entry barriers, creat-
ing shortages of medical expertise and making contagion advice unaffordable
for the poor. They used their authority to oppose knowledge and practices that
threatened their professional privileges, blocking innovations that promised
to limit epidemic contagion.

Chapter 6 examines the benefits of medical associations during epidem-
ics, along with the costs they imposed. It seeks to identify the features of a
medical association that facilitated contagion control, and those that made
it more likely that it would seek its members’ advantage at the expense of
everyone else.

The family, as an institution, coordinates how a group of relatives resides,
reproduces, nurtures, consumes, and produces. In Leiden in 1484 during the
plague, Govert die Ketelboeter’s daughter hastened to cleanse her own family

40. Schlenkrich 2002, 39-40.
41. A. Thomas et al. 2021, S10.
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ofinfection by hanging bedclothes over a town bridge, exposing the neighbour-
hood to contagion.* In England in 1808 thousands of women scrambled to get
their children vaccinated, while anti-vaxx activists scoffed at how “mothers
fly to [vaccination] as they have done to Ching’s Lozenges for the cure of
worms”.* In 2020 during the Covid-19 pandemic, the Pew Research Center
ascribed high infection rates in some areas to family patterns “where many
people live together, [so] the risk of contagion is heightened if anyone in the
household falls ill or becomes an asymptomatic carrier of the coronavirus”.**

The family influences epidemic contagion in many ways—through residential
arrangements, death-related obligations, female autonomy, migration flows, and
the balance between familial and societal responsibilities. All these activities, as
we see in chapter 7, interact with epidemic disease. Social scientists and demog-
raphers stress the distinction between nuclear-family systems with weak kin-
ship links and extended-family systems with strong kin obligations. Contagion,
it is argued, is better controlled in nuclear-family systems where households
are small, contain fewer generations, involve weaker kin relationships, relax
death-related obligations, empower females to make household health choices,
direct migration flows in epidemiologically safe channels, and foster prosociality
beyond the family.

By contrast, extended-family or clan systems are thought to exacerbate
epidemics. In kin-intensive systems, contagion is worse because households
are large, interact with wider networks of relatives, mandate kin attendance at
deathbeds and funerals, deprive women of health autonomy, unleash migration
flows by solitary males in epidemiologically primitive conditions, and foster
“amoral familism”.

These effects of families on contagion make sense in theory. Chapter 7
examines whether they prevailed in practice—either universally or at all. The
family is always embedded in a wider institutional system that influences
whether any particular family form acts beneficially or harmfully in response
to the external shock of an epidemic. The same, it turns out, applies to every
other social institution.

4. The Road Behind and the Way Ahead

Epidemics are so shocking that many see them as natural or supernatural retri-
bution. Historically, people saw plagues as divine punishment for man’s sins
against God. In the modern era, we think of epidemics as a reckoning for
sins against nature: reproducing too fast, ceasing to hunt and gather, inventing

42. Coomans 2021, 223.
43. M. Bennett 2008, 506.
44. Kramer 2020.
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agriculture, moving into towns, eating animals, globalizing trade. Our unnatural
choices are blamed for creating environments where microbes to evolve to attack
us.* These concerns alert us to natural constraints on human life.

But they neglect other constraints. People do not just submit to nature pas-
sively. We also respond actively. We act not just as individuals but in groups,
societies, and even sometimes globally. We develop social rules, customs, and
practices that constrain and facilitate how we coordinate and compete over
how we respond to nature, including to microbial attacks.

This book analyses these societal responses. It asks how different institu-
tions channel our behaviour in times of mass disease, enabling us to respond
collectively to natural challenges—for good or ill.

One thing it finds is that history yields no universal laws of resilience.
But it does reveal systematic ways of understanding variegated outcomes. In
recorded history, epidemics affect different societies differently. Why such
divergence?

Institutions, this book argues, play a major role. To foster resilience to
epidemic disease, we must understand how rules and practices inside societies
respond to natural shocks. But the present is often too close for understanding.
History, precisely because it is more variegated and further away, can help.

What, then, is the best institution for dealing with epidemic contagion?
The answer is a combination of institutions, chapter 8 argues, interlinked in
an interdependent institutional framework, each playing to its strengths and
checking the others’ weaknesses. Why is this diverse and interdependent insti-
tutional framework so important?

First, we need multiple lines of approach. Fighting epidemics requires
resources, coercion, monitoring, exhortation, expertise, nurturing. Each human
institution is good at mobilizing some of these, but no institution is good at
them all. A social framework in which multiple institutions coexist has a better
chance of tackling the multiplicity of challenges posed by contagion.

Indeed, as later chapters show, each institution has special strengths. The
market can allocate resources efficiently and foster economic growth, generat-
ing resources that individuals, families, governments, communities, guilds, and
religions need to control contagion. The state and the community can provide
coordination, monitoring, and regulation to internalize the negative exter-
nalities of contagion and the positive externalities of disease control. Religion
can provide moral suasion and exhortation, motivating people to care about
each other. Medical associations can monitor training, quality, and informa-
tion, solving information asymmetries between producers and consumers of
epidemiological expertise. The family can reduce risks of coresidence, death

45. McNeill 1976; Diamond 1997; Harper 2017; Arenas 2021.
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practices, and migration, empower women, and protect vulnerable relatives
by supporting prosocial behaviour.

But every institution has weaknesses. The market can convey price signals
motivating people to work, trade, or socialize without taking account of how
they affect others. The state can reject or falsify information and wage wars that
consume resources and spread contagion. The community can make collective
health decisions that favour powerful locals and harm society beyond its bor-
ders. Religion can mandate superspreader events and preach against science.
Medical associations can impose entry barriers, limit competition, and block
epidemiological innovations. The family can unleash risky residential, funer-
ary, and migration choices, suppress female autonomy, and mandate kinship
obligations that ignore societal effects.

As history shows, each institution takes different forms in different socie-
ties. The state, for instance, may have features in one society which give it
greater capacity than the state in another society in the same historical period
facing the same epidemic disease. Alternatively, the state may have the same
capacity in two different societies, but different incentives, leading one state
to devote all its capacity to war, while another allocates more to public health.
Sometimes the difference arises not only out of features of that specific insti-
tution but also out of how it is embedded in the surrounding institutional
framework. Do communities, religious institutions, or medical associations
limit the tendency of the state to allocate resources to war or, alternatively,
encourage it to allocate resources to public health? This is another reason
controlling epidemics needs a combination of institutions—to make up for
failures by other institutions and curb their most harmful actions.

The history of epidemics illuminates institutional combinations that work
well to address contagion, as chapter 8 argues. It does not usually explain,
though, how to achieve such happy institutional equilibria. But even revealing
the features of an institutional framework that managed to control an epidemic
is worthwhile, and creates the basis for future research on how a society might
bring such a framework into being.

This book does not show that certain institutions—or even certain institu-
tional frameworks—are bad or good. It does identify the strengths that enable a
particular institution to help people devise and adopt effective ways of tackling
epidemics. It also detects the weaknesses in each institution that make things
work out badly. It demonstrates how diverse and interdependent institutions
in a framework can work together to affect epidemic contagion—for good or
ill. It identifies the features which have made institutional frameworks better
at coordinating responses to epidemics and better at devising innovations to
improve societal learning.
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(FDA), 71

EMP. See European Marriage Pattern

endemic disease: challenges to human

of variolation knowledge, 152; super-
spreader events, 252-254; Suttonian
variolation method, 79, 338, 341, 368;
use of variolation, 63, 69, 78-80, 121-122,

societies, 7; comparison to epidemic/
pandemic disease, 6-7; Europe, success-
ful management in, 100; global spread of
cholera and, 158-159, 286; markets, isola-
tion, and, 47; regional variations in, 6-7;
religion and, 269; societal challenges of,
7; spread of bubonic plague and, 406;
state sanitary measures and, 90

England: acceptance of vaccination, 22,

267; anti-vaccination images, 347f;
Black Death mortality, 56; Black Death
skeletal analysis, 59; Cambridge plague,
117; as centre of European variolation,
334; chronology of plague measures
(1375-1700), 103¢; commercial variolators
in, 79; concealment of plague-related
information, 145; cowpox vaccination
trial, 399-400; denunciation of variola-
tion, 260; development of social distanc-
ing measures, 101, 104-105; early market
economy, 85; establishment of hospitals,
240; European Marriage Pattern in,

395; general inoculations of paupers,
121; granting of medical patents (“alter-
native” remedies), 151; Great Famine
(1315-17), 48; Henry VIII, issuance of
“Quacks’ Charter”, 343; home isolation
vs. lazaretti/penthouses, 106-107, 108¢;
investments in water provision, 95; Jen-
ner’s invention of vaccination, 73-74,
75t, 77, 80-81; late passage of mandatory
vaccination laws, 130; limited impact of
household size, 385; London, low-quality
anti-contagion measures, 204; London,
market withdrawal of medical practition-
ers, 360-362; London Bills of Mortality,
132-134, 429; London College of Physi-
cians, 331-332, 334, 341-342, 344, 350,
383, 431; market withdrawal, 41, 421;
medical guilds and associations, 303,
310, 316-317, 336; passage of vaccination
laws, 130; peer pressure for vaccination,
430; pioneering of epidemic information,
132-133; plague epidemics, 37, 40-41,
42t; plague intensity (seventeenth
century), 115/, 446; pre-immunization,
natural smallpox, 122; Puritan mass fast-
ing events, 253; seventeenth-century
plague mortality, 100; smallpox, initia-
tives of mothers, 395-396; spread

134, 395; vaccination adopted in, 344;
vaccine diplomacy by, 166; weak-kinship
families in, 411; women’s role in variolation,
395-396

environmental diplomacy, 163-165

environmental pollution (cross-border)
externalities, 96-97, 155, 163-165

epidemiological transition, 13-14, 141

Ethiopia: community anti-contagion
measures, 77, 205, 412; smallpox epidem-
ics, 77, 205; trade routes/trading ports,
46; use of variolation, 122, 123

Europe: adoption of vaccination, 344; anti-
vaccination sentiment, 433; compulsory
smallpox vaccination laws, 125, 126¢, 127;
efforts at uniting theology and science,
270-271; emergence of medical guilds and
associations, 302¢, 303-304, 304-305;
female lifetime celibacy, 377f, 379, 393,
398; Geneva as epicentre of vaccination,
268; historical background of epidemics,
6-7; internment of smallpox patients,
106; Jewish mortality advantage, 233¢;
market growth, 51; mean household
size (MHS), 380-381; Middle East com-
parison of plague outcomes, 447-448;
migrant labour systems in Europe (c.
1800), 404-406, 405, 405¢; “military rev-
olution” (1560-1660), 446-447; monopo-
lization of vaccination, 344-345; plague
control across, 448; plague intensity (sev-
enteenth century), 115f; rise/fall of infec-
tious diseases, 15¢; sanitation enforcement
efforts, 90-91, 96-98; “second serfdom”
(eastern Europe), 394; social distancing
measures, 101, 106; societal approaches
to smallpox, 449; spreading of fake news,
144; spread of variolation knowledge, 152;
systematizing of cholera, plague quaran-
tines, 161; 1323 influenza epidemic, 32-33;
vaccine diplomacy of, 168; variolation,
historical background, 120-121; variola-
tion, opposition to, 69, 260; weak kinship
networks, 409-410. See also individual
countries

European Marriage Pattern (EMP), 373,
376-377, 377f, 379f, 392; core indicators,
378; in early modern England, 395; in
early modern Europe, 378; “girlpower”
hypothesis and, 392-393; historical
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European Marriage Pattern (EMP) (continued)
background, 378-379, 383, 389-391,
395; key features of, 376; non-EMP
family systems, 392-400, 404-405, 408;
Slovenian/Bohemian variants, 394. See
also family (families); lifetime celibacy,
female; residential arrangements

European Medicines Agency, 72, 153

extended-family systems: amoral familism
and, 409; death practices of, 391;
household isolation and, 387; influence on
superspreader events, 387-388; in Italy,
393; nuclear-family systems comparison
with, 22, 376; prevalence in Europe, 377-
378; safety net role of, 434; in Spain, 393

externalities. See cross-border (interna-
tional) externalities; negative externali-
ties; positive externalities

Eyam plague, 223-234, 384-385, 430

“faculties” (medical): coexistence with
medical guilds, 307; definition/role of,
21; exclusion of Jews/Jewish converts,
351-352; exclusion of women, 350; medi-
cal associations, 301-303, 305; medieval,
early modern guilds, 299, 348; of physi-
cians, surgeons, apothecaries, 21

false (fake) news, 143-147; governments’
role in spreading, 143; lying by religious
leaders, 282-283; medical associations’
backing of, 68, 320, 327-329; state
concealment of epidemics, 20, 144-146,
148-151; taxes and lies, 147-148. See also
information (getting informed)

family (families), 375-415; amoral familism,
22,409-413, 427; blaming of women
for epidemics, 278; China, discarding of
relatives’ corpses, 109; China, eviction
of non-infected families, 178; communal
shaming of, 203; conduct toward public
health meaures, 431; Covid-19 and, 22;
dark side during epidemics, 426-427;
death practices, 387-391; definition of,
375-376; Egypt, evictions of families of
epidemic victims, 185; epidemiological
considerations, 380-383; exacerbation
of epidemics by, 437; extended-family
systems, 22, 376-378, 383-385, 387-388,
391-394, 404, 409, 413-414, 419, 434;
Eyam/Nonantola studies of household
characteristics, 385; Hajnal Line (family
system), 376-378, 377t; historical differ-
ences in forms, 376; impact of density of
living arrangements, 383-386; impact of

kin complexity, 381-384, 387; impact of
multigenerational co-residence, 381-382;
impact of wealth on, 386; inevitable
interactions with contagion, 378-379;
kinship and funeral attendance, 389-390;
labour market and, 48-49; limitation of
women’s autonomy, 426; low income vs.
high income, 64-65; mandating of super-
spreader events, 387-389, 426, 437; mar-
kets and, 46, 59, 84-85; mean household
size (MHS), 380-381; migration and,
22-24, 376, 380, 404-409; mortality from
high household size, 384; multiple-family
households, 377, 378, 383-394, 392, 404,
414; non-EMP family systems, 392-400,
404-405, 408; non-nuclear-family house-
holds, 379¢, 381, 397; nuclear-family
systems, 22, 374, 377t, 379t, 383, 386-387,
390-392, 404, 409, 411, 413-415; patri-
archal family systems, 410, 426; positive
role in dealing with epidemics, 2, 3, 5, 21,
73, 417, 426; quarantine/social distanc-
ing measures, 19, 37, 84,106, 179, 183,
203, 249; religion and, 230, 236, 242,
262-263, 278, 289; “reproduction num-
ber” (transmission rate), 380; residential
arrangements, 380-387; role in tacking
contagion, 2-3, 5, 18, 21-24; secondary
attack rate (SAR), inside households,
380, 381t, 382, 3821, 431; South Africa,
violence against influenza sufferers,
205-206; strong-kinship systems, 376,
383, 387-391, 405, 409, 411, 413-415; use
of coercion by, 412-413; weak-kinship
systems, 22, 380, 383, 389-391, 395, 411,
413-415; “Western” vs. “Eastern” forms,
376-377; women’s status, 391-404. See
also European Marriage Pattern (EMP);
marriage; residential arrangements

fiscal capacity: of China, 117; of the Dutch

Republic, 97; of the early modern Low
Countries, 52; of England, 95, 98, 104,
117; European states’ military spending,
19; of Germany, 98; impact of rising per
capital GDP, 85; impact on vaccination
laws, 130; of Italy, 94, 116; of Japan, 94;
necessity of, for contagion control, 190;
non-government institutions constraint
of, 435; relationship to sanitary regula-
tion, 93-94; relationship to state capac-
ity, 87-89; reliance on markets, 429; role
in funding anti-contagion measures, 18;
social distancing measures and, 116-117;
of the United States, 98
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Florence, Italy (Grand Duchy of Florence)

plague: Black Death, 18, 53, 160; central-
ized internment data, 107¢; death prac-
tices, 388-389; employment of non-guild
practitioners in lazaretto, 431; epidemic’s
impact on market activity, 42¢; Florence
College of Physicians, 317; influenza epi-
demic, 32-33; lazaretti’s role in spreading
plague, 110-111, 113; market withdrawal of
medical practitioners, 361-362; medical
guilds, 310; pesthouse mortality data, 107,
111; plague commission (1348), 137; post-
mortems of Black Death victims, 132;
quarantining of women, 140; recruitment
of non-guild medical practitioners, 365;
social distancing measures, 104, 202; state
concern for citizens, 148; target inmates
of early hospitals (1000-1350), 241¢; taxa-
tion-/sanitation-related issues, 94

Florida (USA): concealment of Covid-19-

related information, 146-147; governor’s
opposition to vaccination, 19, 53

flu epidemic. See influenza/flu epidemic
Food and Drug Administration (FDA)

(U.S.), 71-72, 153

France: acceptance of vaccination, 268;

Amiens plague, 62, 112, 183, 365; anti-
Semitism of medical associations,
351-352; black-market variolators, 437;
blaming epidemics on foreigners, 139;
blaming epidemics on sinfulness, 274;
blaming of Jewish minorities for plague,
139; compulsory smallpox vaccination
laws, 126¢; information failures, 142;
institutional learning in, 452-453; late
passage of vaccination laws, 130; medical
associations and guilds, 303, 336, 366;
onset of smallpox vaccination, 344;
opposition to variolation, 88, 123, 261,
335-337, 450; passage of vaccination
laws, 130; proliferation of medical publi-
cations, 338-339, 339¢; Provence plague,
172; religious opposition to variolation,
261; smallpox epidemics, 213, 336; state’s
role in approving medical techniques,
120; vaccination approval, 81; vaccine
diplomacy of, 166

garbage. See sanitation/garbage
Germany: Baden vaccination programme,

64,126, 225, 450, 456; blaming of plague
on Jewish minorities, 139; chronology of
plague measures (1375-1700), 103¢; com-
mercial variolators in, 45e; compulsory

INDEX 513

smallpox vaccination laws, 126¢; conceal-
ment of epidemic information, 144, 145;
Dresden plague, 21, 363; governments’
spreading of fake news, 143-144; invest-
ments in water provision, 95; market
withdrawal of medical practitioners,

363; mean household size (MHS) data,
380-381; medical associations” opposition
to variolation, 337-338; passage of vac-
cination laws, 130; plague intensity (sev-
enteenth century), 115f; plague-related
ignorance, 137; proliferation of medical
publications, 338-340, 339¢; smallpox
vaccination acceptance, 124; variolation,
monopolization of, 338; variolation, use/
spread of, 142, 211, 338, 449-450; Wiirt-
temberg vaccination programme, 64, 124,
126, 213,222, 266-267, 282, 319, 345, 349,
450, 456

“girlpower” hypothesis, 392
Great Britain: British Medical Association,

146, 287-299; commercial variolators

in, 153, 337; compulsory smallpox vac-
cination laws, 126t; epidemic history, 6,
67; medical associations’ opposition to
variolation, 341; plague intensity (seven-
teenth century), 115f; primitive regulatory
framework in eighteenth century, 152-153;
proliferation of medical publications,
338-339, 339¢; Public Health Act (1872),
95; Quaker opposition to vaccination,
267; vaccination experimentation in,
154-155; variolation background and use,
69,76,78,79,152

Great Famine (1315-17), 48
Great Plague of London (1665-1666), 37,

40, 55, 60, 62, 277, 362, 383-385

guilds: banning/blaming of women,

134, 278; bureaucratic capacity and,

88; Catholic “parish guilds®, 242,

243f; contributions to pogroms, 219;
definition/role of, 3, 5, 21, 73, 135, 230;
encouragement of violence against Jews,
139; in England, 106; family/kinship
systems and, 411, 415; funeral attendance,
391; Macao merchant guild, 82; mar-
kets and, 27, 48, 50-51, 85; monopolies
exercised by, 5, 64, 85, 121, 303-306,
309, 312, 333, 338-346, 360, 366-371,
373, 402, 425, 431, 450; norms/rules/
practices of, 21; religion and, 230; role
in dealing with epidemics, 2, 3, 5, 21,

73, 417; role in setting up hospitals, 240;
rules/barriers affecting apprenticeship,
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guilds (continued)
mastership, 408; surgeons’ guilds, 134.
See also apothecaries’ guilds; associations;
barber-surgeons; bathmasters’ guilds;
colleges; faculties; medical guilds and
associations; physicians’ guilds; Royal
College of Physicians

Guinea Ebola epidemic (2014), 202

Hajnal Line (between family systems),
376-378, 377t

Haygarth, John, 122, 331

Hinduism, 230, 232, 234, 237t, 284

Hirsch, August, 135

HIV/AIDS, 7, 9t, 13, 14

Hong Kong plague, 57,206

hospitals (internment hospitals): discrimi-
nation against Black doctors in the U.S.,
352; in France, 365-366; higher epidemic
transmission in, 380; pre-Black Death
medicalization of, 240-241; religious
support for, 239-241, 295; role in social
distancing, 240-241, 244-245; target
inmates of early Florence hospitals, 241t;
violent resistance to, 206

human capital: investment in, 231; medical
associations and, 373

Human Rights Watch, 180

hygiene: advocacy of, by Protestant mis-
sionaries, 288; bathing, public baths,
and, 305; child-care hygiene, 236; Dutch
Republic focus on, 97; England, pub-
lic measures supporting, 92; Europe,
food hygiene, 233¢; impact of markets
on, 84-85; Middle East monitoring of,
90-91, 233#; in Ottoman lands, 448;
rich vs. poor people, 65, 84, 419; role in
avoiding contact with disease vectors, 59,
61, 231-232; spiritual hygiene, 232; state
ignorance about, 141; wives’/mothers’
influence on family hygiene, 408. See also
sanitation/garbage

ignorance, plague-related: blaming of
females, 140; in China, 137, 138; in Ger-
many, 137; in Italy, 137; in Scotland, 138;
in Spain, 138; in the United States, 138

immunization, 120-131; advances in scien-
tific knowledge, 14; affordability prob-
lems, 63; community consequences of
neglecting, 19; eighteenth-century advo-
cacy for, 76; historical background, 120,
433; legal capacity and, 87; positive exter-
nalities of, 7, 85, 89; pre-modern Europe

smallpox, 123; role of markets, 26, 84-85;
against smallpox, 47. See also vaccines/
vaccination; variolation

India: cholera epidemics, 205, 287; cleanli-

ness in, 231; commercial variolators in,
259; Covid-19 pandemic in, 164; epi-
demic history, 78; Hindu anti-vaccination
sentiment, 282; impact of high-density
households, 384; internment hospitals,
202; market growth, 51; mass migration
flows, 406; mean household size (MHS),
380-381; medical associations in, 306;
Mumbai plague epidemic, 37, 57, 97, 144,
185, 202, 203f, 210, 216-217, 222, 452,
454; Punjab plague, 65, 214; sanitation
and, 90; smallpox epidemics, 202, 287;
spreading of false information, 144; use
of variolation, 69, 76, 78, 399; vaccina-
tion, opposition to, 214-215, 264, 346;
vaccination, use of, 81; women’s role in
variolation, 399

infection rate, 11, 12¢, 13; China, seventeenth-

century, smallpox, 449; Covid-19, 52,
384; Germany, nineteenth-century small-
pox, 319; mortality rate relation to, 57, 74;
1918, influenza epidemic, 359

influenza/flu epidemic: American Medical

Association statement (1918), 325-326;
blaming of poor people, 138; cities vs.
rural areas, 52; clear water, sewage and,
92; in Europe, 15¢, 32-33; Farr/Hirsch,
compiling of data on, 135; historical back-
ground, 7, 9¢, 10¢, 14, 170-173, 190, 197,
257; impact of First World War, 171-172;
impact on societal learning, 456; impact
on younger vs. older age-groups, 382; in
India, 54, 57, 149, 454; in Ttaly, 60; JAMA
statement (1918), 329; in Japan, 287; mar-
ket activity response, 42¢, 359; medical
associations and information on, 329-331;
military cover-up of, 149; mortality mea-
sures/data, 57-58, 451-452; 1918-1919
pandemic, 43, 57, 68, 106, 109-110,
138-139, 145, 149, 171, 173, 197, 209, 287;
in Norway, 61; pregnancy health risk, 11;
promotion of fake (“quack”) remedies,
67-68; religion and, 257, 271-272, 275,
287, 294; rich vs. poor people, 57; in Rus-
sia, 329; secondary attack rate (SAR),
381t; social distancing and, 105-106, 116;
South Africa, attacks on victims, 205-206;
in Spain, 57; Spanish flu, 9¢, 11, 12, 55,
105, 149, 209, 326, 454; state falsification
of information about, 145; transmission
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along railway networks, 454; in the United
States, 39, 40, 41, 57, 319, 384; vaccine
development for, 326; voluntary market
withdrawal, 43; warring states’ censoring
of information, 150

information (getting informed): biased/inac-

curate information inside communities,
217; in Britain, about variolation, 76; cen-
tral vs. local government, 95, 118, 122; col-
lection/diffusion by high-capacity states,
18; communal information cascades, 3,
68,143-147, 215-223; impact of inac-
curate information, 19; impact of markets
on, 17, 26, 45, 51, 66; London Bills of
Mortality, 132-134, 429; market with-
drawal and, 36; monitoring, by guilds and
associations, 21, 23; non-market institu-
tions and, 73; plague measures in Italy,
Germany, England, 103¢; publication of
epidemiological information, 133, 135; as
a public good, 44, 89; rejection/falsifica-
tion by states, 24; role in limiting infec-
tions, 4, 19, 131-155; role of individuals in
gathering, 45-46; role of the WHO epi-
demiological surveillance unit, 135; state
ignorance, 136-143; state information,
131-136; taxes and lies, 147-148; transmis-
sion of fake news, 143-147, 217-220. See
also false (fake) news

information-sharing (cross-border) exter-

nalities, 155

insect vectors, 105
institutions: cholera comparisons across,

450-451; consequences of failures,
432-435; contribution to plague out-
comes, 448; differences across Europe,
Middle East, Mediterranean Africa, 443;
economic performance and, 417-418;
influenza comparisons across, 451-452;
institutional diversity, 437-439; measure-
ment indicators, 417-418; qualities of a
good framework, 437-451; reasons for
curbing, 435-437; reasons for needing
help, 428-431; role of the state, 440; role
of well-functioning markets, 439-440;
suffering from malignancies during pan-
demics, 435. See also community; family
(families); guilds; markets; medical
guilds and associations; non-market insti-
tutions; religion; state

International Council for Harmonisation of

Technical Requirements for Pharmaceu-
ticals for Human Use, 153

Ireland, commercial variolators in, 80
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Islam, 229, 247, 455; cleanliness/ritual hand-

washing, 232; Covid-19 pandemic, 248;
description of plague as divine punish-
ment, 274; diverse views on epidemic
prevention, 248-249; exclusion of Mus-
lim converts from pre-modern European
medical associations, 351; medical knowl-
edge compatibility with, 269; pilgrim-
ages, 284; rules of right and wrong, 229;
unhygienic religious practices, 237¢

Istanbul (Constantinople) plague, 37
Italy: Black Death anti-plague measures,

100; blaming epidemics on females, 140;
blaming epidemics on foreigners, 138-139;
blaming epidemics on Jews, 139; chro-
nology of plague measures (1375-1700),
103¢; compulsory smallpox vaccination
laws, 126¢; concealment of plague-related
information, 145; confraternities (“compa-
nies”), 242-243, 246; Covid-19 strength-
ening of family bonds, 434; development
of social distancing measures, 100; early
market economy, 85; extended-family
systems in, 393; governments’ spreading
of fake news, 143; impact of high-density
households, 384; infectious-disease noti-
fication systems, 135; influenza epidemic,
60; Jewish mortality advantage, 233¢; mar-
ket withdrawal by medical practitioners,
361-363; market withdrawal (general), 41,
42t; medical guilds and associations, 310,
315-316; multiple-family systems in, 398;
passage of vaccination laws, 130; physi-
cians as authors of plague treatises, 315¢;
plague intensity (seventeenth century),
115f; plague-related ignorance, 137;
post-Black Death plague outbreaks, 445;
Prato plague, 110; proliferation of medical
publications, 314; Rome plagues, 67-68,
318, 363; state efforts in disease control,
96; Turin plague, 147; Tuscan plagues,
54, 60-62, 147,173, 205; use of lazaretti
for social distancing, 110-111; Venetian
plagues, 67, 110; vibrant market institutions,
447; Volterra plagues, 199, 221, 253, 436.
See also Florence, Italy (Grand Duchy of
Florence) plague; Milan plague epidemic

JAMA. See Journal of the American Medical

Association

Janus face (“good” vs. “bad” capacity): of

local communities, 422-423; of medical
guilds and associations, 425-426; of reli-
gion, 230, 294, 424; of state, 422
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Japan: Ainu smallpox epidemic, 38, 39;
infectious-disease notification systems,
135; market growth, 51; measles epidem-
ics, 28; medical guilds in, 306; Shintoism
and plague pilgrimages, 287; state oppo-
sition to vaccination, 143; strong-kinship
family systems, 396; vaccination/Covid-
19 infection rates, 71-72

Jenner, Edward: anti-vaccination activist
threats against, 213; awards for vaccination
development, 151, 154; smallpox vaccina-
tion development, 73-74, 75¢, 77, 80-81

Jews/Judaism, 229, 237¢, 284, 351; Black
Death, blaming of/attacks against, 139,
156, 181, 219, 220f; Black Death mortal-
ity advantage claims, 234-235; bubonic
plague immunity claims, 232; diverse
views on social distancing, 246, 251;
exclusion from medical associations and
guilds, 306, 354; mortality advantage,
causes, evidence, 233¢, 234-235; mortal-
ity of Jews in Rome plague, 139-140;
rules of right and wrong, 229; smallpox
mortality advantage, 233t; social distanc-
ing mandates, 246; spread of Covid-19 in
New York Orthodox families, 384

Journal of the American Medical Association
(JAMA), 329

Journal of the Royal Society of Medicine, 18

journeymanship, 32, 348-349, 353, 360, 362

Justinianic plague (541-547), 8¢, 27, 29, 30f,
34, 39-40, 99, 274, 406, 445

kinship systems. See family (families)
Konigsberg plague, 30f, 56

Latin America: Covid-19, 63; opposition to
vaccination, 265; strong-kinship families
in, 411

lazaretti (pesthouses): in Bohemia, 205;
centralized internment in, 108¢; dangers
to socially vulnerable groups, 111-112;
description, 99-100, 110; development
of in Scandinavia, 101; in England, 198;
Florence, employment of non-guilded
medical practitioners, 431; government
awareness of risks, 114; high rates of
spreading plague, 112-113; vs. home isola-
tion in England, 106-107, 108¢; in Italy,
110-111, 113, 158, 178; in Morocco, 180;
rape of females in, 111; resistance to, 110;
role of doctors’ guilds/volunteer work-
ers, 3; social isolation in, 99-100; violent
protests against, 206, 208, 210

legal capacity, 87-88, 157, 421

lepers’ asylums, in China, 113-114

lifetime celibacy, female, 379f; in Europe,
377f, 3791, 393, 397-398; in Russian
Empire, 398

London Bills of Mortality (England),
132-134, 429

London College of Physicians, 331-332, 334,
341-342, 344, 350, 383, 431

London College of Surgeons, 317, 331-332

Macao merchant guild, 82

Manchurian plague epidemic (1910-1911),
33,161, 177, 201, 407, 411

market failures: causes of, 26, 66, 68, 80,
154-155,300-301, 308; and innovation,
73-84; non-market institutions’ solutions
for, 429; remedies for, 457-458; state
capacity and, 89, 441; states’ management
of, 189-190

markets, 25-85; clinical randomization
issue, 153; conveying of inaccurate sig-
nals, 435; dark side of, 419, 427; defini-
tion, 17, 25; diffusion of vaccination, 81;
diffusion of variolation, 81; economic
growth and, 46-52; failures of, 17, 26,
420; fiscal capacity and, 429; genera-
tion of economic growth, 428-429; good
vs. bad side in contagion control, 420;
health-related impact of, 46-52; impact
of credit markets, 49-50; impact of
labour markets, 48-49; impact of land
markets, 49; impact of modernization, 29,
31; impact of specialization, 50; impact
of urbanization, 51; impact on availability
of medical inputs, 65-73; inequality and,
51; non-market institutions and, 36, 45,
59,70,73, 83,120, 131, 309, 418, 428-429;
resource-generating role of, 418-419;
response to epidemics, 3, 7, 14-15,
17-18; rich vs. poor centres, 47-48; role
in diffusion of vaccination, 81, 85; role
in exacerbation of epidemic contagion,
419-420; role in helping societies during
epidemics, 26; role in medical innova-
tions, 17, 26, 49-50, 73-84; role in social
distancing, 84-85; role in spreading Black
Death, 27-29, 30, 34; role in spreading
variolation, 120; role of trade in spread-
ing epidemics, 27-29, 31-37, 46; success
of markets in Middle Ages, 50; Sutton’s
marketing of variolation, 79; taxes and,
3,49-50, 85, 147-148; vaccination and,
80-84; well-functioning, 428; withdrawal
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from, during epidemics, 36-46. See also
market failures; market withdrawal; non-
market institutions

market withdrawal, 36-46; during Black

Death, 36-37, 39, 360-361; in Constan-
tinople, 39-40; cost factors, 43-44;
Covid-19 pandemic (2020-21), 43, 44f;
due to private responses to epidemics
(1491/2022), 42t; in Florentine plague
(1630-31), 44; in Great Plague of Lon-
don, 40; influenza/flu epidemic and, 42,
43, 359; by local traders, 37; by medical
practitioners, 360-362; by non-local
merchants, 36-37; size/impact of, 41-46;
stalling of the labour market, 38

marriage: age of first marriage for women,

377, 379f, 393, 397-399; close-kin mar-
riage, 409, 414; early/universal marriage,
394, 400, 404-405, 451; geographical
variation, 378, 397; lifetime celibacy,
377-378, 379f, 393-354, 397-398, 404;
low-cousin-marriage WEIRD theory,
414; neolocal marriage, 380, 404; pat-
terns in serf societies, 394; religion and,
236. See also European Marriage Pattern
(EMP); family (families)
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301, 329-333, 340, 344-345; creation of
artificial scarcity and higher prices, 367,
371; dark side for epidemic control, 300,
372-373, 425, 427; deliberate limiting of
supply, 358-360; endorsement of fake
(“quack”) remedies, 68, 70, 73; England,
“Quacks’ Charter”, 343; in England, 303,
310, 316-317, 327, 336; entry barriers,
supply shortages, 348-372; Europe, by
date of foundation (1252-¢.1900), 302¢;
exacerbation of epidemics by, 436; exclu-
sion of Muslims, 306, 351; exclusion of
women, 300, 306, 350; false public dec-
larations about epidemics, 68, 320, 327-
329; France, anti-variolation publication,
335; good and bad side of, 425; Great Brit-
ain, opposition to variolation, 341; groups
excluded from training, 300; historical
background/role of, 3, 21, 23, 68-69, 83,
301-308, 302¢; impact of entry barriers,
358-359; importance of relationship
with the state, 431; imposition of numerus
clausus restrictions, 354, 355t-3561,
357-359; increasing costs/limiting supply
of variolation, 367; inspection of members’
activities, 310; Italy, physicians as authors

mastership (guild), 307, 348-350, 352-353,
363-366, 408

Mather, Cotton, 20, 260, 262

Matlazahuatl typhus epidemic (Mexico), 193

measles epidemic, Japan, 28-29

medical guilds and associations, 297-374,

of plague treatises, 310, 315t; Janus face
(good vs. bad role) during epidemics,
425-426; journeymanship, 32, 348-349,
353,360, 362; legal privileges/market
power of, 300; licensed members’ vilifica-
tion of encroachers, 306; limitation of

365; acceptance of experimental science
vs. groupthink, 312; admission/non-
admission of women practitioners, 300,
306, 321, 323, 345, 350, 353, 364-365;
American Medical Association, 16, 298,
325-326, 329, 345, 352; apothecaries, 3,
21, 81, 302¢, 305-307, 310-311, 317, 335,
340, 344, 349-350, 352-354, 355¢, 357,
361-362, 366-367, 369t; apprenticeships,
303-304, 348-350, 353, 408; barbers, 78,
303-307, 317, 358, 361; barber-surgeons,
78,222,303-305, 307, 316, 345, 349-350,
352-354, 355¢, 357-359, 362-363, 365;
barring of women, Jews, Muslims, 68,

70, 73; bathmasters, 302, 303, 305-306,
355t-356t, 358; Black Death and, 315-317,
424-425; blocking of variolation, 341;
British Medical Association, 146, 287-299;
caps on practitioner numbers in European
towns, 355t; claims to be sole guardians of
quality, 310-311; competitive market pres-
sures, 431; corporative groupthink by, 73,

non-guilded male medical practitioners,
354; limited willingness to contribute

to epidemic control, 364; maintenance
of professional probity, 318-319; market
failures and, 155; market withdrawal by
practitioners, 360-362; mastership in,
307, 348-350, 352-353, 363-366, 408;
membership fees, 353; minimal opposi-
tion to vaccination, 341-344; misleading
pronouncements by, 327; modern vs.
pre-modern guilds and associations, 301;
monitoring/ certifying of medical knowl-
edge, 320-348; monopolies claimed/
exercised by, 5, 64, 85, 121, 303-306, 309,
312, 333, 338-346, 360, 366-371, 373,
402, 425, 431, 450; monopolization of
medical knowledge, 425; monopoliza-
tion of vaccination, 344-346, 371; non-
European, restricting vaccination access,
346; opposition to contagion theory, 330;
opposition to variolation, 73, 123, 211, 333,
336, 343; Paris “Faculty” of Physicians, 303;
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medical guilds and associations (continued)
physicians’ guilds, 3, 303-304; placing
limits on internal competition, 310; plague
treatises, 176, 281, 312-314, 313¢, 315¢;
post-Black Death inadequacy of doctors,
medicine, 320-326; potential harmful
impact on knowledge, 320, 327-329; pre-
modern vs. modern, 373-374; profitabil-
ity of restricting entry, 357-358; role in
dealing with epidemics, 3, 14, 21, 23-24,
308-319, 424-426; role in quality con-
trol during epidemics, 309-312; role of
religion, 423; smallpox variolation, initial
opposition, 333-334; Spain’s devolving
technological decisions to, 120-121; Span-
ish/Spanish American corporate privi-
leges, 345-346; special strengths during
epidemics, 424-425; surgeons’ guilds,
3,21, 81, 132-134, 260, 267, 297, 299,
303-307, 309, 316-323, 328, 335, 338,
340.343-346, 349-369; training require-
ments of, 309-310. See also medical inno-
vations; medical publications

medical innovations: disruptive, resistance
to, 3; medical associations’ blocking of,
21, 24, 71; non-markets institutions’ role
in diffusing, 73, 83, 120, 131; religious
institutions and, 20; role of markets in
diffusing, 17, 26, 49-50, 73-84; states’
diffusion/implementation of, 17-18; state
subsidies for, 18

medical inputs, 65-73; nursing care, 65;
promotion of fake (“quack”) remedies,
66-70; prophylactic remedies, 65-66;
types of, 65

medical missionaries, 288-289

medical publications: criticism of the FDA,
71; France, anti-variolation, 335; prolif-
eration of, 314, 315, 330, 338-339; on
variolation, 79

Mexico: cocoliztli (haemorrhagic fever)
epidemic, 132, 253; drawing of Aztec
smallpox victims, 174f; Matlazahuatl
typhus epidemic, 193; smallpox epidem-
ics, 174f, 274, 410; Tenochtitlan smallpox
epidemic, 174f; vaccination expedition
to, 167, 167f; women’s role in vaccination,
401, 431; women’s role in variolation, 398

miasma/miasmatic theory, 93

microbial biology, 11

Middle East: Black Death, 170, 248, 293,
406; cholera pandemics, 150, 324; com-
parison of plague outcomes with Europe,
447-448; Covid-19 pandemic, 63; cross-

border diplomacy in, 450-451; household
hygiene, 233t; impact of ecological
changes, 173; institutional systems of, 443;
Jewish mortality advantage, 233Z; Justini-
anic plague, 445; market effectiveness in,
448; medical associations in, 448; medical
ignorance in, 324; medieval famine and
plagues, 59; monitoring of public hygiene
in, 90-91; Muslims’ reactions to Black
Death, 248; past two millennia, major
lethal pandemics, 8t; plague comparisons
with Europe, 447-448; post-Black Death
plague epidemics, 445; recurrent plague
epidemics, 34, 445; role of women in vari-
olation, 396, 403; social distancing and,
99; trade routes’ role in spreading plagues,
34; variolation, 152, 158, 160, 258

migration (human migration), 404-409;
Africa, migrant labour flows, 406-408;
Central Asian nomads, 406; China,
migrant labour flows, 407; cross-border
externalities and, 158; Europe (c.1800),
major migrant labour systems, 404-406,
405f; family/family systems and, 22-24,
376, 380, 404-409; India, migrant labour
flows, 406; influence on epidemics,
29-30,129, 226, 404-409; markets and,
18; marriage and, 404; Mongolian tribal
migrations, 406; Nigeria, migrant labour
flows, 407-408; Russia, migrant labour
flows, 407

Milan plague epidemic (1574-75), 53, 55-56,
64,101, 107¢, 109-111, 138-139, 140,
199-200, 202, 278, 383, 406

Moderna, Covid-19 vaccine, 72

morbidity: Black Death, social distancing,
and, 114-115; cholera, water systems,
and, 93, 454; Covid-19 pandemic, 52, 421,
442; epidemiological transition model,
13; Germany, smallpox epidemic, 450; of
major pandemics in history, 12¢; market
withdrawal and, 359-360; measurement
of, 443; present-day decline in, 296;
stages of, 13

multiple-family households, 377, 378,
383-394, 392, 404, 414

Mumbai plague epidemics, 37, 57, 97, 144,
185,202, 203f, 210, 216-217, 222, 452, 454

Muslim Rebellion, 171, 173

Muslims: Almeria plague, 54; ’Amwas plague,
247, 274; cholera epidemics, 156-157, 249;
Christian blaming of, in spreading epi-
demics, 219-221; commercial variolation
and, 78; concealment of Covid-19 infections,
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20; Covid-19 pandemic, 257; exclusion
from European medical guilds and asso-
ciations, 306, 351; fleeing from Black
Death, 248; medieval medical recom-
mendations, 269; opinions on avoiding
epidemic disease, 248; pilgrimages (hajj),
284-286; plague treatises written by, 270,
313t; religious views on epidemics, 251,
255-256, 270, 272-273, 275-276; teach-
ings about disease transmission, 247;
vaccination opposition in Indonesia, 264;
Yunnan plague, 171, 173

natural smallpox, 11, 74, 75¢, 121, 123, 129,
134,263, 338, 382

negative externalities: centralized epidemic
internment and, 113; creation of, 17;
cross-border externalities and, 155;
epidemic contagion as example of, 4, 7,
44; in the Grand Duchy of Florence, 94;
immunization and, 76; infectious waste
and, 89, 440; market failures and, 85,
459; state/community, role in monitor-
ing, 23; variolation/non-variolation
and, 76

Netherlands: compulsory smallpox vaccina-
tion laws, 126t; passage of vaccination
laws, 130; weak-kinship families in, 411

Nonantola study, of household characteristics,
385

non-excludability of public goods, 151

non-market institutions: ability to iden-
tify/regulate fake remedies, 73, 309; as
complement to market institutions, 36;
information collection by, 45; necessity
of, for market functioning, 428-429; role
in diffusing vaccination, 73, 83, 120, 131;
role in emergence of epidemics, 418. See
also associations; community (communi-
ties); family (families); guilds; medical
guilds and associations; religions/religious
organizations; states

non-nuclear-family households, 379¢, 381,
397

non-rivality of public goods, 151

Norway, influenza epidemic, 61

nuclear-family systems, 22, 374, 377t, 379¢,
383, 386-387,390-392, 404, 409, 411,
413-415

occupational associations, 17-18, 21, 194,
413, 415, 419, 430-431

Organization for Economic Cooperation and
Development (OECD), 188

INDEX 519

Ottoman Empire: cholera and plague quar-
antines, 161, 182, 293; 1463-1479, intense
plague outbreaks, 170; high epidemic
mortality, 439; illicit border crossings,
160; intensification of plague epidem-
ics, 170, 173; market withdrawal, 41, 42t;
medical guilds, 307; Persian-Ottoman
border, plague epidemic, 183; religious
beliefs, ceremonies, 248, 256; smallpox
immunization, 395; trade routes, plagues,
and, 34; variolation in, 63, 69, 76, 120, 340

Pagel, Christina, 54

pandemics: British India’s concealment of,
150; cross-border externalities of, 89, 159;
cycles of, 7, 13; disabling of institutions
during, 7; epidemiological transition
theory and, 13; fiscal capacity’s link with,
87; historical background, 7-14; impact
on low-income people, 44, 55-56; lethal,
past two millennia, 8#-10¢; markets, trade,
and, 27, 46, 148; morbidity, mortality,
social selectivity, 12¢; role of community
cooperation, 223; societal challenges of,
7; state capacity’s impact on, 189; term
definition, derivation, 1-2; transition
of epidemics into, 6-7; western Europe,
plague intensity data, 115¢. See also Black
Death; Covid-19 pandemic; plagues;
smallpox epidemic

Pasteur Institute, 168

peer pressure: communal peer pressure, 197,
198; for enforcement of sanitation, 3, 194,
197; for enforcement of social distancing,
201-210; for improvement of public health,
196; informal vs. formal, 196-198, 211-212

pesthouses. See lazaretti

Pew Research Center, 22

Pfizer, Covid-19 vaccine, 17-18, 72

physicians’ guilds, 3, 303-304

pilgrimages, role in spreading plagues, 5, 20,
31-32,231,285-288

plagues: Adrianople (Edirne) plague, 249;
Amiens plague, 62, 112, 183, 365; analysis
of outbreaks in Europe, 31-32; Antonine
plague, 7, 8t, 27, 66, 281; Baltic plague,
139-140, 317; Barcelona plague, 361; Bei-
jing plague, 182, 185; Bohemian plague,
111, 205; Bucharest plague, 144; Cairo
plague, 37, 182, 248, 276; Cambridge
plague, 117; Cape Town plague, 140;
centralized internment (1485/1666), 107¢;
Ceské Budégjovice (Budweis) plague,
39; chronology of measures in Italy,
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plagues (continued)

Germany, England, 103¢; Constantinople
(Istanbul) plagues, 30f, 37, 39-40, 248,
321, 396; Cyprianic plague, 8¢; declining
market activity and, 42¢; Devon plague,
171; Dresden plague, 21, 363; Dutch
plagues, 390; Edinburgh plague, 138,
410; Egyptian plague, 179, 200; Ghent
plague, 275; Groningen plague, 199; Har-
bin plague, 200; Hong Kong plague, 57,
206; intensity in western Europe, 115f;
Islamic plagues, 8t; Istanbul (Constanti-
nople) plagues, 30f, 37, 39-40, 248, 321,
396; Jewish mortality advantage, 233t,
234; Konigsberg plague, 30f, 56; Leiden
plague, 410; Leith plague, 92; Lombardy
plague, 182; Lyon plague, 38; Manchurian
plague, 33,161, 173,177, 201, 407, 411;
Marseille plague, 38, 62-63, 161; Mon-
golian plague, 209; morbidity, mortality,
social selectivity of, 12¢; Moscow plague,
209, 209f; Norwich plague, 198, 254;
Nottingham plague, 143; Pavia plague,
361, 363; Pestis secunda, 8¢; plague trea-
tises, 176, 281, 312-314, 313, 315¢; Porto
plague, 200; Prague Jewish community
and, 62; Prague plague, 62; Provence
plague, 172; Punjab plague, 65, 214;
Rome plague, 67-68, 318, 363; San Fran-
cisco plague, 209, 215; Scania plague,
390, 410; secondary attack rates (SARs)
in, 381t; south Italian plague, 158; Split
plague, 160, 178, 198, 205; Syrian plague,
53; Turin plague, 147; Tuscan plague, 54,
60-62, 147,173, 205; Venetian plague, 67,
110; Vienna plague, 144; Volterra plague,
199, 221, 253, 436; Yunnan plague, 171,
173. See also Black Death; Florence, Italy
(Grand Duchy of Florence) plague; Great
Plague of London; Justinianic plague;
Milan plague epidemic; Mumbai plague
epidemic

polio vaccination, 163
population mortality: Black Death, 28, 56,

95, 114-115, 189, 234; Black Death com-
parisons, 443; cholera epidemics, 60,
454; countryside vs. cities, 51-52; Covid-
19 pandemic, 52, 421, 442; development
speed, 14; epidemiological transition
model, 13; Europe, seventeenth century,
cross-country comparisons, 115¢; Europe,
smallpox mortality vs. GDP per capita,
129f; fourteenth vs. seventeenth century,
13; Germany, smallpox epidemics, 450;
government concealment of data, 150;

impact of Columbian Exchange, 174-175;
impact of vaccination, 123; influenza
pandemic data, 57-58, 58f, 451-452;
Jewish advantage, 139-140, 232, 233,
234-235; lethal pandemics, past two mil-
lennia, 8¢; measurement, 443; morbidity,
social selectivity of major pandemics,
12¢; natural smallpox, 129; Ottoman
Empire, 439; pesthouses and, 111-113,
116; poor vs. rich neighbourhoods, 54-61;
present-day decline of, 296; public waste
management and, 91, 93, 95; rich vs.
poor neighbourhoods, 54-61; smallpox
epidemics, 54, 57, 61, 74, 128-129, 129§
225, 385; stages of, 13; variolated vs.
non-variolated, 153

Portugal: compulsory smallpox vaccination
laws, 126, 130; concealment of plague-
related information, 144-145

positive externalities: of immunization, 7,
85, 89, 440; medical innovations’ role in
generating, 17; role of community/state
in generating, 23; role of markets, 85;
of social distancing, 7; societal creation
of, 120; state and, 441; of variolation, in
Europe, 120

protection kits, divine, for plague, 280-283

Protestantism, 232, 253-254; opposition to
vaccination, 266; pilgrimages, 284

Prussia: attitude to variolation, 121; Konigs-
berg plague, 30f, 56; passage of vaccination
laws, 130; use/spread of variolation, 142

Punjab plague (India), 214

Puritanism, 274-275, 281; Chaderton’s
moral cleansing recommendation, 273;
downplaying of plague regulations, 250;
England, campaigning for mass fasting
events, 253; Mather’s proselytizing for
variolation, 262; opposition to immuniza-
tion, 231. See also Mather, Cotton

Qiu Xi (Chinese vaccinator), 82, 83f, 265

Randomization Working Group (University
of Aachen), 153

religions/religious organizations, 228-296;
ascribing of epidemics to human sinful-
ness, 273-274; blaming of AIDS on
homosexuality, 276; blaming of epidemics
on alcohol consumption, 274-275; blam-
ing of epidemics on sexual sins, 275-276;
blaming of epidemics on the victims,
278-279; blaming of epidemics on
women, 276-278; building of hospitals,
240-242; Catholic lay religious associa-
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tions, 242, 243f; cleanliness and godliness,
231-239; communal information cascades
and, 220; continuing assemblies during
epidemics, 252-258; Covid-19, religiosity
and vaccination, 272; cross-border exter-
nalities and, 284-294; Crusades, role in
spreading epidemics, 290, 291t, 292-293;
dark side of, 231, 236, 427; definition of,
20, 228-23]; differing views on God’s
will, 246-252; divine plague protection
kits, 280-283; efforts at uniting theology
and science, 270-272; endorsement of
epidemic nostrums (fake remedies and
preventatives), 68, 73; endorsements of
immunization campaigns, 423; episte-
mological/emotional/ethical services of,
228-230; exacerbation of epidemics by,
423-424, 436; failures in cross-border sit-
uations, 155; filth and, 236, 238-239; good
vs. bad effects in epidemics, 424; guidance
during the Black Death, 252; identity-
based characteristics of, 219; impact

on societal learning, 455; influenza/flu
epidemics and, 257, 271-272, 275, 287,
294; intensified support in emergencies,
434; lying by religious leaders, 282-283;
mandating of superspreader events, 3, 24,
257,387-389, 424, 426, 427, 436, 451;
market failure and, 85; medical missionar-
ies, 288-289; multifaceted support during
Covid-19, 432; natural and supernatural
knowledge, 269-272; need for help in
mediating epidemic trade-offs, 430; 1918
1919 influence pandemic and, 257; offer-
ing of charitable relief in epidemics, 240;
offering of spiritual and practical services,
433-434; opposition to anti-contagion
measures, 272; parish guilds, 242; pil-
grims and plagues, 284-288; plague
pilgrimages’ spreading of plagues, 5, 20,
31-32, 231, 285-288; plague shrines, 285;
pre-nineteenth-century divergence from
science, 269; projecting of epidemiologi-
cal, medical knowledge internationally,
423; provision of charitable relief, 423;
purity and, 232-236; Quaker opposition
to vaccination, 267; role in coordinating
social distancing, 20; role in helping dif-
fuse vaccination, 83; role in organizing
superspreader events, 3, 24, 257, 424, 427;
role in spreading epidemics geographically,
3,31-32, 35, 84; role in triggering conflicts
inside societies, 293-294; smallpox
epidemics and, 228, 236-237, 258-268,
273-274,277, 281-283; social distancing

INDEX 521

and, 239-258, 423; social transfers and,
245; unhygienic religious practices, asso-
ciated infections, 237¢. See also Buddhism;
Catholicism; Christianity; Hinduism;
Islam; Jews/Judaism; Protestantism;
Shintoism; Zoroastrianism

rent-seeking, 95, 139, 455

residential arrangements (families/house-
holds), 380-387; Eyam/Nonantola stud-
ies of household characteristics, 385;
impact of density of living arrangements,
383-386; impact of kin complexity,
381-384, 387; impact of multigenerational
co-residence, 381-382; impact of wealth,
rich vs. poor, 386; mean household size
(MHS) data, 380-381; mortality and
large household size, 384; “reproduction
number” (transmission rate) and, 380;
“secondary attack rate” (SAR) and, 380,
381t, 382, 382t

Rockefeller Foundation, 168, 196-197

Romania: Bucharest plague, 144; compulsory
smallpox vaccination laws, 126t; Danube
environmental diplomacy, 163-165

Royal College of Physicians, 21, 281, 311, 323,
327-328, 341, 351, 424-425

Russia: acceptance of vaccination, 268;
Black Death in, 46, 443; centralized
internment approach, 106; influenza/flu
epidemic, 329; Medical College’s opposi-
tion to variolation, 341; migrant labour
flows, 407; Moscow plague, 209, 209f;
passage of vaccination laws, 121, 130;
smallpox epidemics, 213; vaccine diplo-
macy, 168; variolation in, 121

Russian Buttats Expedition (1802), 166

Russian Medical College, 341

Russian Orthodox Church, anti-vaccination
views, 266

sanitation/garbage: central vs. local govern-
ments, 95-97; cleanliness and godliness,
231-239; efforts of parliamentary gov-
ernments, 97-98; European societies’
enforcement efforts, 90-91, 96-98; fiscal
capacity/taxation and, 94-95; historical
background, 90-93; impact on epidem-
ics, 89-98; Korean waste management
under Japanese occupation, 95; in local
communities, 195-201; role of subsid-
iarity in controlling infectious waste,
97; state efforts at controlling, 90-93;
unhygienic religious practices, associated
infections, 237¢; water contamination
and, 330. See also hygiene
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SARS epidemic, 11, 12¢, 13-14, 33-34, 139,
145, 157, 210

Scientific American blog, 20

Scotland: acceptance of vaccination, 268;
commercial variolators in, 80; Edinburgh
plague, 138, 410; plague-related ignorance,
138; town governments’ spreading of fake
news, 143; use/promotion of variolation,
80; violent opposition to social distancing,
207; weak-kinship families in, 411

secondary attack rate (SAR), 380, 381, 382,
382, 431

sequelae, of epidemic diseases, 11, 12¢, 72

sexual sins, epidemics blamed on, 275-276

Shintoism, 287

smallpox epidemics: in Amsterdam, 55, 61;
ancestral smallpox and, 7, 8t; in Angola,
38; in Australia, 28, 175; authoritarian gov-
ernments and, 189; behavioural measures
for, 105; in Burkina Faso, 122; in Cape
Town, 56; in China, 6, 120, 132, 178, 185,
449; cities vs. countryside, 52; communal
persecution of sufferers, 205-206, 207f;
communal social capital and, 211; com-
parison across societies, 448-450; cross-
border management mechanisms, 190;
in eastern Transvaal, 122; in England, 29,
37, 40, 334, 395-396; in Ethiopia, 77, 201,
205; Europe (1805-1946), vaccination
laws, 126t; in France, 88, 213, 336; Franco-
Prussian War and, 171; in Germany,
54-55,124, 211, 225, 319; historical back-
ground, 13, 15¢; immunization of children,
395; in India, 202, 287; in Indonesia,
201-202; internment/social distancing
measures, 105-106, 108-116, 201; in Japan,
38, 181; Jenner’s vaccination development
for, 73-74, 75t, 77, 80-81; Jewish mortal-
ity advantage, 233¢; Kenya, role of migra-
tion in spreading, 407; in Madagascar,
143, 205; market for variolation, 73-80;
Mather’s promotion of immunization, 20;
medical associations’ initial opposition
to variolation, 333; medical missionaries
and, 288-289; in Mexico, 174f, 410; mili-
tary concealment of outbreaks, 149-150;
in Minnesota, 319; in Morocco, 77; natu-
ral smallpox, 11, 74, 75¢, 121,123, 129, 134,
263, 338, 382; in Nigeria, 407-408; popu-
lation mortality, 54, 57, 61, 74, 128-129,
129f, 225, 385; pre-vaccination infection
rate, 11; in Prussia, 172; religion/religious
lies and, 228, 236-237, 258-268, 273-274,
277, 281-283; rich vs. poor countries,

128; in Rio de Janeiro, 179; rise and fall,
15¢; risks/benefits of vaccination, variola-
tion, natural smallpox, 74, 75¢, 76; role
of markets in exacerbating, 27; in Rus-
sia, 213; sale of fake (“quack”) remedies,
67-70; secondary attack rate (SAR)
inside households, 381¢; in Slovakia, 64;
in Spain, 213-214; specific characteristics,
428; Sweden, institutional features of
variolation, vaccination, 371¢; in Sweden,
54, 61, 371t; in Tanzania, 38; vaccination
history and, 11, 13, 73-74, 154, 166; vac-
cination vs. variolation, 73-74, 75t, 154;
variolation and, 63, 72-74, 77-78, 83f,
120-121, 152-153, 213, 333, 366

Smith, Adam, 99, 192

social capital: of communities, 19, 68, 194
196, 199-201, 209-213, 215, 219, 223-224,
226, 422-423; definition, 194-195, 219,
223,422, 459; Eyam quarantine and, 224,
430; generation of, 298; informal social
capital, 200; kinship-based, 404; less
beneficial side of, 209; medical associa-
tions’ deployment of, 372-373; mobiliza-
tion of, 201; negative deployment of, 299,
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