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Abstract:
This article employs a large database of 10,360 deaths taken from registrations of graves
dug and church bells tolled at Haarlem between the years 1412 and 1547—one of the largest
samples and longest series of mortality evidence ever produced for medieval Holland—and
systematically compares findings with a seventeenth-century burial register for the same city.
It concludes that we should put aside any lingering notion that latemedievalHollandwas very
lightly affected by epidemic diseases: in fact, in Haarlem, these mortality crises were more
severe than those seen in the seventeenth century. The data also reveal not one overarching
“medieval mortality regime” but distinct changes between fewer but more severe spikes in
the first half of the fifteenth century, and higher frequency of smaller spikes later on—especially
in the period 1480–1530—with the number of mortality crises damping down after 1530.
These mortality crises tended to produce more adult female victims than male, supporting recent
findings from elsewhere in the late medieval Low Countries.
One key debate within pre-industrial historical demography has been over whether
the primary regulators of population size were connected to nuptiality and fertility,
as suggested by the Cambridge Population Group scholars, or were connected to
mortality.1 Regardless of which is more convincing, one view that has had more
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1 Emphasizing fertility and nuptiality: E. A. Wrigley and R. S. Schofield, The Population History of
England, 1541–1871: A Reconstruction (Cambridge, MA, 1981), 244, 417; and E. A. Wrigley, R. S. Davies,
J. E. Oeppen, and Roger S. Schofield, English Population History from Family Reconstitution, 1580–1837,
Cambridge Studies in Population, Economy, and Society in Past Time 32 (Cambridge, UK, 1997), 549–50.
Emphasizing mortality: Michael W. Flinn, “The Stabilization of Mortality in Pre-Industrial Western Europe,”
Journal of European Economic History 3 (1974): 285–318, at 286; Carlo M. Cipolla, The Economic History
of World Population (Harmondsworth, 1962), 77; and Robert Gottfried, “Epidemic Disease in Fifteenth-
Century England,” Journal of Economic History 36/1 (1976): 267–70, at 267. On the complicated
interaction between mortality and fertility: John Hatcher, “Understanding the Population History of England,
1450–1750,” Past & Present 180 (2003): 83–130, at 89, 116–17; and Ole Jørgen Benedictow, “New
Perspectives in Medieval Demography: The Medieval Demographic System,” in Town and Countryside in
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128 From One Mortality Regime to Another?
general acceptance is the notion thatmortality regimes shifted between the lateMiddle
Ages and the earlymodern period from a high-pressure system characterized by repeat
virulent mortality crises to a lower-pressure system characterized by more moderate
or infrequent crises and lower death rates.2 Even the Cambridge Population Group
scholars, with their emphasis on fertility, accepted the basic empirical validity of this
distinction between medieval and early modern mortality regimes, stating that “the
violent and frequent upsurges in the numbers of deaths recorded before 1565 look
as if they might be the last throes of a late medieval regime of widespread epidemic
mortality.”3

Thiswasavieworiginally sharedby JohnHatcher inhis extendedessay from1977,
where he noted that by the end of the fifteenth century “the late 1480s and the 1490s
may well have been relatively healthy by the standards of the times,” and “by the 1530s
contemporaries tell us that the times were less disease-ridden than they had been
hitherto.”4 Others since then have also produced supporting evidence. By measuring
the mortality of creditors in England across the fourteenth and fifteenth centuries,
Pamela Nightingale suggested that a medieval highmortality regime began to damp
down after 1450,5 and recent evidence for young adults and children between the
ages of ten and eighteen has pointed to lower death rates in the second half of the
fifteenth century.6 This was suggested by other scholars for other parts of Europe
too. In Florence, a database of dowry information for women and girls suggested
that the overall death rate was 10% lower in the sixteenth century than in the fifteenth
century—and severe epidemics were much more prominent in the first half of the
fifteenth century.7 These findings fit well with a view that emphasizes the changing
nature of significant epidemic diseases such as plague across this period. For some,
plague was more geographically restricted by the sixteenth century, becoming more
of an urban phenomenon,8 and other scholars have suggested that plague by the
the Age of the Black Death: Essays in Honour of John Hatcher, ed. Mark Bailey and Stephen Rigby, The
Medieval Countryside 12 (Turnhout, 2012), 3–42, at 14–15.

2 On the distinctive medieval demographic regime compared to the early modern: Benedictow, “New
Perspectives”; David Loschky and Ben D. Childers, “Early English Mortality,” Journal of Interdisciplinary
History 24 (1993): 85–97, at 91–95; and James Foreman-Peck and Peng Zhou, “Late Marriage as a
Contributor to the Industrial Revolution in England,” Economic History Review 71/4 (2018): 1073–99, at
1076–78. The emphasis on particularly severe late medieval mortality driven by plague is found again in
Ole J. Benedictow, The Black Death, 1346–1353: The Complete History (Woodbridge, UK, 2004), 251–54.

3Wrigley andSchofield,ThePopulationHistory ofEngland, 650.
4 JohnHatcher,Plague, Population, and theEnglishEconomy, 1348–1530 (Basingstoke, 1977), 64–66.
5 Pamela Nightingale, “Some New Evidence of Crises and Trends of Mortality in Late Medieval

England,” Past & Present 187 (2005): 33–68. A chronology also supported in Loschky and Childers,
“Early EnglishMortality,”91–97.

6 Rebecca Oakes, “Adolescent Mortality at Winchester College, 1393–1540: New Evidence for
Medieval Mortality and Methodological Considerations for Historical Demography,” Local
Population Studies 88 (2012): 12–32, at 28–29.

7 Alan S. Morrison, Julius Kirshner, and Anthony Molho, “Epidemics in Renaissance Florence,”
American Journal of Public Health 75 (1985): 528–35, at 530–31. Also, on more severe epidemics in the
earlier phases of the fifteenth century: Ann G. Carmichael, Plague and the Poor in Renaissance Florence
(Cambridge,UK, 1986), 63.

8 Perhaps connected to increased efficiency in measures countering the disease: Paul Slack, The Impact
of Plague in Tudor and Stuart England (London, 1985), 83–110, 284–341. The increased urban focus of
plague by the earlymodern period has been disputed—at least for theLowCountries—inDaniel R.Curtis,
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From One Mortality Regime to Another? 129
early modern periodwas amore focused disease associated with poverty rather than
a “universal” affliction.9 Similarly, it has been shown in many parts of western Europe
that from the sixteenth century onward, societies in some regions had begun to escape
the scourge of famine—harvest failures continued, but their associatedmortality effects
were small.10

However, the basic distinction between an epidemic-driven, high-mortality regime
of the late Middle Ages, giving way to a more moderate mortality regime at some
point in either the fifteenth or sixteenth century, has also been nuanced somewhat.
Indeed, despite his strong statement back in 1977, following the careful collection
and innovative use of mortality evidence since then, Hatcher has argued against a
simple net improvement in mortality over the fifteenth century, with evidence that
undermines any notion of one consistent late medieval mortality regime easily
transforming into one consistent early modern regime. Evidence from ecclesiastical
institutions in England—usefully and unusually providing an insight into the actual
size of the population at risk—has shown that death rates through mortality crises
were higher and more frequent from the second half of the fifteenth century onward
and continued into the first decades of the sixteenth century. Life expectancy reached
a nadir in the 1470s and 1480s, and only recovered to the levels seen in 1400 in the
early decades of the sixteenth century. Accordingly, then, these scholars caution us
against a linear process of movement from the sickly and crisis-ridden Middle Ages
to a healthier early modern period.11 Since then, innovative work by Neil Cummins
has provided yet another alternative interpretation—turning the whole “high-mortality
late Middle Ages” and “reduced-pressures early modern period” theory on its head
by showing rising life expectancy (for elites) from 1400 and through much of the
9 Guido Alfani and Tommy E. Murphy, “Plague and Lethal Epidemics in the Pre-Industrial World,”
Journal of Economic History 77/1 (2017): 314–43, at 325–26. Although clearly not a straightforward
unilinear process as the severity of the 1630 plague in Northern Italy shows: Guido Alfani, “Plague in
Seventeenth-Century Europe and the Decline of Italy: An Epidemiological Hypothesis,” European
Review of Economic History 17/4 (2013): 408–30.

10 See the chapters on England and the Low Countries, for example, in Guido Alfani and Cormac Ó
Gráda, eds., Famine in European History (Cambridge, UK, 2017), 119–65; Daniel R. Curtis and Jessica
Dijkman, “The Escape from Famine in the Northern Netherlands: A Reconsideration Using the 1690s
Harvest Failures and a BroaderNorthwest European Perspective,”The Seventeenth Century 34/2 (2019):
229–58; and Morgan Kelly and Cormac Ó Gráda, “Living Standards and Mortality Since the Middle
Ages,”EconomicHistoryReview67/2 (2014): 358–81.

11 John Hatcher, A. J. Piper, and David Stone, “Monastic Mortality: Durham Priory, 1395–1529,”
EconomicHistoryReview 59/4 (2006): 667–87; JohnHatcher, “Mortality in the FifteenthCentury: Some
NewEvidence,”EconomicHistory Review 39/1 (1986): 19–38;Hatcher, “Understanding the Population
History,” 95–96; and Barbara Harvey, Living and Dying in England, 1100–1540: The Monastic
Experience (Oxford, 1993), 112–45.Downward-drifting life expectancies at age twenty-five in the second
half of the fifteenth and early sixteenth centuries for Essexmanorial tenants also calculated in LawrenceR.
Poos, A Rural Society after the Black Death: Essex, 1350–1525, Cambridge Studies in Population,
Economy, and Society in Past Time 18 (Cambridge, UK, 1991), 115–20. Also on different phases of intense
and relaxed mortality pressures across the fifteenth and sixteenth centuries in Northern Italy: Guido
Alfani, “La popolazione dell’Italia settentrionale nel XV e XVI secolo: Scenari regionali e macro-regionali,”
in La popolazione italiana del quattrocento e cinquecento, ed. Guido Alfani, Angelo Carbone, Beatrice Del
Bo, and Riccardo Rao (Udine, 2016), 19–40, at 37.

“Was Plague an Exclusively Urban Phenomenon? Plague Mortality in the Seventeenth-Century Low
Countries,” Journal of Interdisciplinary History 47 (2016): 139–70.
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fifteenth century—and then for thenext 150years from1500, adeclining life expectancy.
This improvement in the fifteenth century is associated by Cummins with rising real
wages and improved nutrition.12

Despite this inventive work, however, we still understandably have several gaps in
our knowledge ofmedievalmortality. First,much of our evidence is still based on the
situation in England: indeed, even the impressive new pan-European data from
Cummins has its sample skewed toward England.13 Where we do have attempts to
calculatemedievalmortality outside England,many focus on singular crisis episodes,
as seen in early-fifteenth-century Dijon or Cairo,14 or the serial data do not extend
through the whole of the fifteenth century.15 No one has linked the medieval and
early modern periods using serial data from the very same source.16 This is a pity
because just as we are receptive to potential differences across time, we should also
be cautious against assuming a homogenous late medieval mortality regime across
all of Europe.17 Second, much of our evidence is still based on highly selective and
unrepresentative environments such as ecclesiastical institutions, or social groups not
necessarily representative of society at large, such as elites, landlords, and creditors.18

Given the problems of the under-recording of women and children in medieval
sources, almost all the English evidence corresponds solely to adult men.19
12 Neil Cummins, “Lifespans of the European Elite, 800–1800,” Journal of Economic History 77/2
(2017): 406–39, at 424, 426, 435. Declining life expectancy at age twenty-five from 1500 to 1650 also
suggested in a sample of Habsburg nobles in Jan P. Vandenbroucke, “Survival and Expectation of Life
from the 1400’s to the Present: A Study of theKnighthoodOrder of theGolden Fleece,”American Journal
of Epidemiology22 (1985): 1007–15.

13 Cummins,“Lifespans,”411.
14 The crises of 1400–01, 1428, and 1438–40 in Pierre Galanaud, Anne Galanaud, and Patrick

Giraudoux, “Historical Epidemics Cartography Generated by Spatial Analysis: Mapping the Heterogeneity
of Three Medieval ‘Plagues’ in Dijon,” PLOS ONE 10 (2015), https://doi.org/10.1371/journal.pone
.0143866 (last accessed 24 August 2020). The plagues of 1430 and 1460 in Stuart Borsch and Tarek
Sabraa, “Plague Mortality in Late Medieval Cairo: Quantifying the Plague Outbreaks of 833/1430 and
864/1460,” Mamluk Studies Review 19 (2016): 115–48. Also, for Iceland: Gunnar Karlsson, “Plague
without Rats: The Case of Fifteenth-Century Iceland,” Journal ofMedieval History 22/3 (1996): 263–84.

15 Despite the available mortmain sources going into the sixteenth century, recent studies using these
sources have ended in 1450: Daniel R. Curtis and Joris Roosen, “The Sex-Selective Impact of the Black
Death and Recurring Plagues in the Southern Netherlands, 1349–1450,” American Journal of Physical
Anthropology 164/2 (2017): 246–59; and Joris Roosen and Daniel R. Curtis, “The ‘Light Touch’ of the
Black Death in the Southern Netherlands: An Urban Trick?,” Economic History Review 72/1 (2019):
32–56.

16 On the problems of using different kinds of source material for mortality over time between the
Middle Ages and early modern period, see Slack, The Impact of Plague, 59–63; Loschky and Childers,
“Early EnglishMortality.”

17 As remarked in Mark Bailey, “Demographic Decline in Late Medieval England: Some Thoughts on
Recent Research,” Economic History Review 49/1 (1996): 1–19, at 18; and Richard M. Smith, “Measuring
Adult Mortality in an Age of Plague: England, 1349–1540,” in Town and Countryside, ed. Bailey and
Rigby, 43–85, at 49.

18 As noted back in 1986 and still relevant, “for the Middle Ages there will always be an inverse rela-
tionship between the quality of demographic data and the representativeness of the groups from which
they are drawn”:Hatcher,“Mortality,”38.

19 On the issue of missing women in medieval demographic sources:Maryanne Kowaleski, “Gendering
Demographic Change in theMiddle Ages,” inTheOxfordHandbook ofWomen andGender inMedieval
Europe, ed. Judith M. Bennett and Ruth Mazo Karras (Oxford, 2013), 181–96, at 183. Similarly, it was
noted that “there is no hard documentary evidence on femalemortality formedieval England”:Maryanne
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From One Mortality Regime to Another? 131
The concern of this paper is to provide new insights into medieval mortality by
(a) focusing on an area outside England, (b) using data that are more representative
of broader society (though still failing to cover the very poorest), and (c) using a
source that temporally traverses the late medieval and early modern periods. This is
based on a new data set of mortality information taken from the city of Haarlem
in northern Holland, the Netherlands, using a klok en graf (“bells and graves”)
register extracted from church accounts, and running from 1412 to 1547, though
with several gaps. Beyond the broader debate about the existence of a late medieval
mortality regime or not, this information also contributes to an unresolved issue about
the demographic development of medieval Holland. Indeed, while in England it has
been suggested by Hatcher and Barbara Harvey that mortality crises became more
severe in the second half of the fifteenth century and early phases of the sixteenth
century, scholars of the Low Countries have tended to point to a moderate fifteenth-
century mortality regime in Holland, where the reduced effects of diseases led to
higher life expectancies and quicker population recovery after the Black Death.20

According to Leo Noordegraaf and Gerrit Valk, plague prior to 1550 was more
localized and endemic, and would have been on the verge of dying out, had it not
been for a new virulent epidemic form appearing from the second half of the sixteenth
century based on import from outside via long-distance trade networks and mig-
ration.21 Evidence from medical professionals in Holland suggests that life expectancy
was much lower after 1600 than before.22 This may all make sense in light of a broader
recent revision of public health and hygiene standards in late medieval Holland towns:
sanitary provisions were much better than previously thought, and seemingly more
salubrious environments than those seen in the early modern period.23 Nevertheless,
we lack, at present, quantitative mortality indicators for medieval Holland over the
long run, and intriguingly, upon the first signs of compiling some evidence—as was
done in recent years for late medieval Leiden—the notion that Holland somehow
fortuitously avoided severe epidemic outbreaks becomes untenable.24 It is my intention
in this paper not only to compile larger amounts of mortality evidence but to go a
20 Bas J. P. van Bavel and Jan Luiten van Zanden, “The Jump-Start of the Holland Economy during the
Late-Medieval Crisis, c.1350–c.1500,” Economic History Review 57/3 (2004): 503–32, at 530.

21 Leo Noordegraaf and Gerrit Valk, De gave Gods: De pest in Holland vanaf de late Middeleeuwen
(Bergen, NH, 1988), 46–47. Others argued that localized endemic plague remained present in the
seventeenth century: Ronald Rommes, “Pest in perspectief: Aspecten van een gevreesde ziekte in de vroeg-
moderne tijd,”Tijdschrift voor SocialeGeschiedenis16 (1990): 244–66.

22 Frans van Poppel, Govert Bijwaard, Mart van Lieburg, Fred van Lieburg, Rik Hoekstra, and Frans
Verkade, “The Life Expectancy of Medical Professionals in the Netherlands, Sixteenth to Twentieth
Centuries,”Population71/4 (2016): 619–40, at 629–31.

23 Roos van Oosten, De stad, het vuil en de beerput: De opkomst, verbreiding en neergang van de
beerput in stedelijke context (Leiden, 2015), 211–12; Roos van Oosten, “The Dutch Great Stink: The
End of the Cesspit Era in the Pre-Industrial Towns of Leiden and Haarlem,” European Journal of
Archaeology 19/4 (2016): 704–27; and Janna Coomans, “In Pursuit of a Healthy City: Sanitation and the
CommonGood in the LateMedieval LowCountries” (PhDdiss.,University ofAmsterdam, 2018), 91.

24 Rudolph Ladan, Gezondheidszorg in Leiden in de late middeleeuwen, Middeleeuwse Studies en
Bronnen 141 (Hilversum, 2012), 34–69, 233–47. From 1395 to 1610, a total of twenty-eight mortality
crises identified inLeiden: Ladan,Gezondheidszorg, 58–61.

Kowaleski, “Medieval People in Town andCountry:NewPerspectives fromDemography andBioarchae-
ology,” Speculum89/3 (2014): 573–600, at 583.
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132 From One Mortality Regime to Another?
step further and relativize these findings between localities and over time. The primary
limitation of this study is that it does not accurately capture the size of the population
at risk; however, it attempts to compensate partially for this shortcoming by capturing
medieval mortality trends in groups more representative of society at large.
I. The klok en graf Records of Sint Bavo, Haarlem

Thedatabaseofmortality information forHaarlemhasbeen collected fromaseries
of records known as the klok en graf—registrations of graves dug and church bells
tolled for the deceased—which form one part of the accounts of the church of Sint
Bavo.25 Although the church accounts run from 1400 up until the seventeenth century,
specific information from the klok en graf from 1412 to 1547 can only be recon-
structed with gaps.26 Nevertheless, this is to my knowledge the earliest serial mortal-
ity information for the northern Netherlands that has at the same time a large number
of average deaths per year. Previous pioneering demographic work by Dick de Boer
has shown that significant epidemics occurred in the Rijnland area of Holland and
around Leiden in the second half of the fourteenth century and early fifteenth century,
but a large proportion of this information referred to specific mortality crises at
individual points in time.27 De Boer did reconstruct some serial mortality figures too,
and recent work by Rudolph Ladan using the same source has been able to extend
this information across the fifteenth and sixteenth centuries. Dead “fautores” (donors)
to the Sint Pancras church in Leiden are recorded by de Boer from 1367 to 1416 and
by Ladan from 1395 to 1539.28 Nevertheless, though valuable, the annual average
deaths recorded in this source was just over six, with only one year from 1395 to 1539
offering more than 30 deaths, and recording only high-status social groups. Elsewhere,
other serial data such as testaments for the Sint Catharinagasthuis (hospital) have
only been reconstructed from the late fifteenth century,29 while the graves, coffins,
25 Haarlem, Noord Hollands Archief (hereafter abbreviated as NHA), Kerkvoogdij van de Nederlands
HervormdeGemeente te Haarlem, 1561, nos. 278–363 (old order KV 1472–14785). All raw data used in
this article canbe found in the online appendix, https://doi.org/10.1086/711641.

26 On themissing years, seeW.C.M.Wüstefeld,DeboekenvandeGrote of Sint Bavokerk:Eenbijdrage
totdegeschiedenis vanhetmiddeleeuwseboek inHaarlem,HollandseStudiën24(Hilversum,1989),31,55.
This is, nonetheless, much better than elsewhere—many other places only have burials information from
church accounts for a handful of years; see for example (fifty burials per year on average) at Gouda from
just 1487–91: Gouda, Streekarchief Midden-Holland, Archief van de Rooms-Katholieke parochie St. Jan
deDoper (St. Janskerk) teGouda voorde reformatie 1315–1573, 0090,Kerckebouck, 1487–1574, no. 1.1.

27 Dick Edward Herman de Boer, Graaf en grafiek: Sociale en economische ontwikkelingen in het
middeleeuwse “Noordholland” tussen 1345 en 1415 (Leiden, 1978), 72–98.Also, on the plague outbreak
of the late 1360s, see Peter C. M. Hoppenbrouwers, Een middeleeuwse samenleving: Het Land van
Heusden (ca. 1360–ca. 1515), 2 vols., A. A. G. Bijdragen 32, Historia Agriculturae 25 (Wageningen,
1992), 1:58–60.

28 De Boer,Graaf en grafiek, 80; and Ladan,Gezondheidszorg, 38–40. Both authors provide figures for
the period 1395–1416, though there are some small discrepancies in totals recorded. Also, de Boer
provides a list of deceased inNoordHolland in the period 1343–1415 from an income rubric of stewards,
where the count ofHollandwas due goods left behind frombastards, clerics, foreigners, and thosewithout
heirs:DeBoer,Graaf en grafiek, 64.This, however, hasmany gaps.

29 Ladan, Gezondheidszorg, 38–40. Although they do exist in the gasthuis accounts earlier in the
fifteenth century. The appropriateness of testaments as proxies for death have been questioned in
Benedictow,TheBlackDeath, 268–69.
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From One Mortality Regime to Another? 133
and deaths for the same institution have been reconstructed from 1392—but only
fragmentarily by different scholars for different years.30 Necrology evidence exists
for various ecclesiastical institutions from the fourteenth to sixteenth centuries across
the Netherlands—though again not often providing samples larger than two or
three deaths per year.31 One valuable source of information from the doodboek of
the Confraternity of Our Lady at Heusden in South Holland provides more than
3,200 deaths of men, women and children across a period of c. 120 years (mid-
fifteenth century to late sixteenth century)—potentially an annual average of 25 deaths
per year—but unfortunately only 46 of those deceased (1.4%) had dates of death.32

Finally, other literature has shown that epidemic disease outbreaks occurred throughout
the fifteenth and sixteenth centuries in different parts of the northern Netherlands—
though generally focusing on specific individual cases or direct literary references.33

In contrast, the klok en graf records from Sint Bavo in the period 1412–1547
registered an annual average of more than 114 deaths—with 10,360 deaths in the
entire data set—and thus proving to be a large sample by medieval standards of demo-
graphic evidence. Haarlem, a city supported by flourishing brewing and textiles
industries,34 was together with Dordrecht the largest city in Holland in 1400, with
roughly 7,500 inhabitants.35 It grew in size over the fifteenth century to 12,000 inhabi-
tants by 1500, but had been overtaken by even more rapid growth in Amsterdam and
30 Graves from 1394 to 1485 recorded in Christina Ligtenberg, De armezorg te Leiden tot het einde
van de 16e eeuw (The Hague, 1908), 42. The year 1392, and also coffin information up to 1411, was
added by de Boer, Graaf en grafiek, 90. Ladan records “deaths” in a doodboek from 1475 up to 1492,
and from 1493 to 1533 as graves in Ladan,Gezondheidszorg, 39–40, 233–43. The years not collected by
these scholars include 1421–22 and 1427, which are found in Leiden, Erfgoed Leiden en Omstreken,
Rekening van de gasthuismeesters tot Sinte Pieters, 334, [1421] fol. 29, [1422] fol. 29, [1427] fol. 33.

31 Searching through necrologies for the Carthusians at Utrecht, the Fraterhuis at Doesburg, the
Plechelmuskapittel at Oldenzaal, the Vrouwenconvent of Adamanshuis, and the Basilica of Notre-Dame
at Maastricht, an average of nearly six deaths per year from 1400–1543 for the canons and chaplains in
the Grote Kerk at Breda is the highest: F. A. Gooskens, “Pestepidemieën in Breda tijdens demiddeleeuwen
(1382–1535),” JaarboekDeOranjeboom39 (1986): 18–54, at 44–46.

32 Anthonius vanderTuijn, ed.,“DoodboekvandeLieveVrouwenBroederschapaangelegdmidden15e
eeuw voortgezet tot in het laatste kwart van de 16e eeuw,” http://www.hogenda.nl/wp-content/plugins/
hogenda-search/download_attachment.php?idp10292&typepsource (last accessed 26 August 2020).
For the dates of death: Peter C. M. Hoppenbrouwers, “De broederschap van Onze-Lieve-Vrouw te
Heusden,” in De Nederlanden in de late Middeleeuwen, ed. D. E. H. de Boer and J. W. Marsilje, Aula
Paperback 145 (Utrecht, 1987), 199–235, at 205.

33 Citing just thosemainworks relating toHolland andUtrecht: RonaldRommes, “Ophet spoor van de
dood: De pest in en rond Utrecht,” Jaarboek Oud-Utrecht (1991): 93–120, at 96–98; Ronald Rommes,
“Plague in Northwestern Europe: The Dutch Experience, 1350–1670,” Popolazione e Storia 16 (2015):
47–71, at 51–52, 56; Noordegraaf and Valk, De gave Gods, 225–26, 230–32; W. P. Blockmans, “The
Social and Economic Effects of the Plague in the Low Countries, 1349–1500,” Revue Belge de Philologie
et d’Histoire 58/4 (1980): 833–63, at 843–45, 851–56; and J. Steendijk-Kuypers, Volksgezondheidszorg
in de 16e en 17e eeuw teHoorn: Eenbijdrage tot de beeldvorming van sociaal-geneeskundige structuren in
een stedelijke samenleving, Nieuwe Nederlandse bijdragen tot de geschiedenis der geneeskunde en der
natuurwetenschappen 46, PantaleonReeks 12 (Rotterdam, 1994), 37, 166, 190–91.

34MarjoleinvanDekken,Brouwen,brandenenbedienen:Productieenverkoopvandrankdoorvrouwen
in de Noordelijke Nederlanden, circa 1500–1800 (Amsterdam, 2010), 44–45; and Herman Kaptein,De
Hollandse textielnijverheid 1350–1600: Conjunctuur en continuïteit, Amsterdamse Historische Reeks
Kleine Serie 35 (Hilversum, 1998), 200–17.

35 DeBoer,Graaf en grafiek, 41.
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134 From One Mortality Regime to Another?
Leiden,whichwere nowmore populous.36 Based on an average of 114 recorded deaths
per year, the Sint Bavo klok en graf therefore could represent anything from 33% to
50% of total deaths in Haarlem based on the population at the beginning of the
fifteenth century (using either a 3% or 4% annual estimated death rate for this
period), and around 25% to 30% of the total deaths in Haarlem based on the popu-
lation close to the year 1500.37 This is a wide coverage for the late medieval period—
especially if compared to recent work using the Hainaut mortmain records, which
covered only an estimated 10% to 16% of the population.38

In theklokengraf record, fullnamesof thedeceasedadultmalesareprovided,while
womenare listed sometimeswith their full names, sometimes theirfirst name together
with the full nameof their husband, and sometimeswith noname, identified only as a
family member of a man. Nevertheless, a major advantage of this source is that women
are numerically well recorded—there are no signs of the “missing” or “absent” women
often associated with medieval sources (see Table 1). The proportion of women to
men in the record also increases over time—a sex ratio in mortality of 1.08 in the
period 1412–50, to 1.06 in 1451–1500, to 0.99 in 1501–47—which suggests that
more women were living in Haarlem by the sixteenth century, and provides
tentative evidence for sex-selective late-medieval rural-urban migration.39

Other information is not always provided systematically, however. For exam-
ple, children are recorded, but as Table 1 shows, nowhere near the extent to which
they should have been. Based on expectations from cities of the early modern Low
Countries, we would expect roughly the same number of deaths among children as
adults, or perhaps more, given the high rates of infant mortality.40 Particularly in the
first half of the fifteenth century, they were poorly registered—in some years not ap-
pearing at all. Other information such as socio-economic markers are also frequently
provided—statuses and occupations, for example—though not for everybody. Out
of 10,360 names, 2,429 had explicit trades mentioned (23.5%)—of which almost
half were men and half were women and children related to a man who had a trade.

The most significant issue for analyzing the deceased recorded in the klok en graf,
however, is discerning how complete its recording was for burials in particular
locations. Overall, it appears that the klok en graf is a systematic record of burials
taking place within the church of Sint Bavo itself (often using the phrase is begraven
in die kerk). Other burial locations mentioned in the record, however, are not sys-
tematic—the kerkhof (cemetery) is mentioned only 103 times in the whole record
from 1412 to 1547 (1% of the data set). Up to 1480, this is understandable, since a
36 VanOosten,“TheDutchGreat Stink,”708.
37 Normal death rate of 3% to4%for this period suggested forHolland in deBoer,Graaf en grafiek, 77.
38 Joris Roosen, “Severity and Selectivity of the Black Death and Recurring Plague in the Southern

Netherlands (1349–1450),” Tijdschrift voor Sociale en Economische Geschiedenis 14/4 (2017): 25–55,
at 53.

39 On the lack of systematic evidence for late-medieval female migration to cities, see Kowaleski,
“GenderingDemographic Change,” 190–91.Of course, the lower sex ratios inmortality could also reflect
worsening survivorship compared tomen by the sixteenth century—mortality is not an absolute proxy for
residency.

40 For example, an adult-child mortality ratio of 0.72 for seventeenth-century Leiden: Leiden, Erfgoed
Leiden en Omstreken, Stadsarchief van Leiden (1253), 1574–1816, 0501A, Registers van te Leiden
begraven, 1601–1805, nos. 1313–28.
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new spatially separate cemetery was only constructed around 1480 to the north side
of the Sint Bavo church.42 However, for the period after 1480, this seems to be a
significant under-recording of cemetery burials—whichmeans it is not recording the
very poorest in society.43 Based on seventeenth-century burials data from Haarlem,
twice as many people on average were buried in the cemetery as the church per year.44

Even if this ratio probably did not apply to the late medieval period (seventeenth-
century Haarlem was more populous and thus necessitated more burials in the cem-
etery, including the building of new ones), it is not unlikely that at least as many
people were buried in the cemetery as in the church. The notion that the klok en graf
Table 1
Mortality Data Overview, Sint Bavo klok en graf, Haarlem, 1412‒154741

1412‒60 1461‒1500 1501‒47 1412‒1547

No. % No. % No. % No. %

Men 1,267 47.7 1,284 42.6 1,870 39.9 4,421 42.7
Women 1,175 44.2 1,208 40.1 1,886 40.2 4,269 41.2
Unknown 215 8.1 523 17.4 932 19.9 1,670 16.1

Total 2,657 100 3,015 100.1 4,688 100 10,360 100

Adult 2,476 93.2 2,501 83 3,779 80.6 8,756 84.5
Children 181 6.8 514 17.1 909 19.4 1,604 15.5

Total 2,657 100 3,015 100.1 4,688 100 10,360 100

Buried 1,275 48 1,632 54.1 3,570 76.2 6,477 62.5
Bells tolled 1,756 66.1 1,871 62.1 2,616 55.8 6,243 60.3
Testament 1,234 46.4 1,406 46.6 1,584 33.8 4,224 40.8
Unnamed 31 1.2 29 0.1 2 n/a 62 0.6

Total 4,296 n/a 4,938 n/a 7,772 n/a 17,006 n/a
41 Source: NHA
363. The total fo
because people m
centage is the pr
singular service.

42 J. Wolff, Bes
orgel in dezelve
directly surround
to the“oude kerk

43 It was noted
belonged to thew
gelijk?’: Sociale
(1500–1579),” R
church burials w
where a deceased
van de Nederland

44My own da
formed institution
nos. 69–84.
, Kerkvoogdij van de
r buried/bells/testame
ight receive two or a

oportion of people rec

chrijving van de Groo
(Haarlem, 1845), 174
ing the church. After 1
hof” and the“nieuwe k
for Dudzele in sixteen
ealthiest 20%of the co
ongelijkheid (post mo
evue Belge de Philolo
ere an indicator of high
woman in 1490 was tr
s Hervormde Gemeente
tabase of seventeenth-c
s at Haarlem, compiled
Nederlands Hervorm
nts section exceeds the
ll three of these servic
orded in the database

te of St. Bavo-Kerk te
–75. A kerkhof did e
480, the klok en graf r
erkhof.”
th-century coastal Flan
mmunity: Kristof Dom
rtem) in plattelandsg
gie et d’Histoire 91/2
er status can be seen f
ansferred from the cem
te Haarlem, 1561, no.
entury burial records
from NHA, Doop-, tr
de Gemeente te Haarle
total deceased in the

es at the same time. A
for a particular time p

Haarlem, alsmede van
xist before 1480, but
ecords make distinction

ders that 75% of the b
brecht, “‘Edel, arm en
emeenschappen ten n
(2013): 257–87, at 2
rom a case in the klok
etery plot to the church
KV 14742, fol. 4.
(1599–1649 and 1657
ouw- en begraafboeken

Speculum 96/
m, 1561, no
database of
ccordingly, t
eriod receivi

het alomber
was a small
on a few oc

urials in the
rijk, maakt d
oorden van
73. The notio
en graf recor
: NHA, Kerk

–99) for Du
van Haarlem

1 (January
s. 278–
10,360
he per-
ng that

oemde
er area
casions

church
e dood
Brugge
n that
d itself,
voogdij

tch Re-
, 2142,

2021)



136 From One Mortality Regime to Another?
record is mainly recording only church burials is also supported by the fact that new
graves dug within the church are found mainly in the earlier fifteenth-century registers
(up to the late 1420s), but later, most burials are referred to as op doen (digging up
already existing graves to accommodate new burials)—which reflects the restricted
space within the confines of the church over time.45

Another group of deceased found in the klok en grafwas those buried in different
institutions—614 in total (5.9%of the database)—often receiving the bells from Sint
Bavo, but being buried in a monastery (particularly if elite), or at the gasthuis or
beguinage. Here we cannot be sure how systematically theywere recorded, although
evidence from elsewhere suggests not very systematically at all. The beguinage was
mentioned as place of burial only six times from 1412 to 1547 in the klok en graf,
whereas the beguinage’s own register of the dead shows an average of five deaths per
year there across roughly the same period (see Fig. 1).46 Finally, there was a large
segment of the database of which the burial sites are unknown. Some people only
made testaments with the church (kerk besproken), some people only received the
bells, and some people had both bells and testament—but, significantly, no burial
information (36.9% of the database).47 Some of those with just the bells had died
and been buried elsewhere—in Friesland, or Flanders, or in another nearby city—
and thus merely wanted the bells tolled at Sint Bavo as recognition. For the majority,
however, this was not the case. Though they may have ended up in the Sint Bavo
cemetery, that remains doubtful because (a) bells were a sign of wealth and status,
while the cemetery was the poorer burial location, and (b) unlike the other 103
“kerkhof” deceased, they were not explicitly recorded as being buried in the cem-
etery. Accordingly, as mentioned in the next section, the whole database needs to
be compared to a sample with data excluded to provide a series more reflective of
systematic registration across time.
II. Haarlem Mortality in Perspective

As noted above, population inHaarlem increased across the fifteenth century, and
accordingly, simply presenting the raw deaths data from 1412–1547 creates a
distorted picture. In Fig. 1, a deviation from trend methodology is employed that
takes population levels out of the equation, where a 50% increase over the “previous
years’ rate” is a minimum indicator for a mortality crisis.48 Fig. 1 also provides
45 New graves for individuals were more expensive at 12 guilders, while the ordinary op doen of an
existing grave was 20 stuivers (1 guilder), and 10 stuivers for a child. Elites or the wealthy could add a
legherstede (memorial stone) for an extra 4 guilders.

46 NHA, Kloosters te Haarlem, “Fundatieboek,” 2123: Register van de te houden memories, met
aantekeningen over bezittingen, bestuur en geschiedenis van het Begijnhof, periode 1272–1630, aangelegd
ca. 1420, no. 419, fols. 9–65v.

47 Of course, somepeoplewerementioned as buried and also received the bells and/or a testament.
48 The percentage increase or decrease in a particular year is calculated as a deviation from an average

of the previous five years, after skipping one year back, and dropping the highest and lowest values. The
figures given in Fig. 1 are percentages: thus, a 100% increase over the “previous years’ rate” is a doubling
of usual mortality. This method was employed in Alfani, “Plague in Seventeenth-Century Europe,” and
has been reused for the Low Countries in Curtis, “Was Plague an Exclusively Urban Phenomenon?” The
deviation for the initial four years of mortality data did not have anything to compare against, and thus
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From One Mortality Regime to Another? 137
the klok en graf data at three different levels of exclusion: (1) the whole database;
(2) a sample including only the burials in the Sint Bavo church (removing cemetery
burials, other institutional burials, and deceased where we do not know where they
were buried); and (3) a sample that includes only the Sint Bavo church burials, with
children also removed. This exercise is important since all these categories outside
adults buried in Sint Bavo were not systematically recorded—or we cannot prove
they were systematically recorded—and thus contain potentially sporadic data that
may create false impressions for certain years.

Nevertheless, the three sets of data presented in Fig. 1 demonstrate a broad agree-
ment, which provides confirmation that some of themortality spikes were not caused
simply by the sudden appearance of unrepresentative entries. Themainmortality spikes
seen from theklok en graf inHaarlem in the period 1412–1547 came in the years 1421,
1439, 1458, 1467, 1471, 1493, 1503–4, 1509, 1512, 1517–18, and 1530–31. Other
years such as 1464, 1485, and 1487 are not considered main mortality spikes since
only one of the three series exceeded the 50% threshold, and even then, not bymuch.
Although the more refined data at a higher level of exclusion did not change the
Fig. 1. Mortality trends from Sint Bavo, Haarlem, 1412–1547.49
49 Source: For Haarlem klok en graf, see Table 1 and n. 47. For the Haarlem beguinage data: NHA,
Kloosters te Haarlem, “Fundatieboek,” 2123: Register van de te houden memories, met aantekeningen
over bezittingen, bestuur en geschiedenis van het Begijnhof, periode 1272–1630, aangelegd ca. 1420,
no. 419, fols. 9–65v. Life expectancy from age twenty-five at Sint Agnies (St. Agnes) nunnery at
Gorinchem taken from Jaco Zuijderduijn, “Living la vita apostolica: Life Expectancy and Mortality of
Nuns in Late-Medieval Holland,” CGEHWorking Paper Series 44 (2013): 1–23, at 14–15. It should be
noted that the life expectancy data points are the midpoints of the twenty-five-year average age at death of
nuns; that is to say, the life expectancy point in the year 1447 is themidpoint of the cohort 1435–1459, and
it has been calculatedbasedon the average ageof deathof all those nunswhodiedbetween 1435and1459.

was calculated against an overall annual average for the whole series. The justification of the 50%
threshold also provided inAlfani,“Plague in Seventeenth-Century Europe,”417.
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138 From One Mortality Regime to Another?
timing ofmortality spikes, they did generally increase the severity, particularly in 1439,
1458, and 1467.50

Overall, the greatest frequency of mortality crises tended to be consolidated in the
broad period 1480–1530, after which these crises eased.51 This is not even including
the missing years 1482–83, which we know were particularly difficult times in the
Netherlands.52 It also roughly conforms to expectations recently suggested through
data from the Sint Agnies nunnery in Gorinchem that life expectancy drifted down-
ward in the second half of the fifteenth century, falling to an absolute low by the early
phases of the sixteenth century. Contextual evidence also suggests that this was a
time of heightened distress—likely connected to the Wars of Maximillian of Austria
in the late fifteenth century and the Guelders Wars that ignited at the beginning
of the sixteenth century. Grain price spikes were much more common at this time:
wheat prices from the Sint Catharinagasthuis at nearby Leiden offered a coefficient
of variation of 0.27 in the period 1392–1479, but in the shorter period 1480–1530
this climbed to 0.38.53 Indeed, the late-fifteenth-century crises of 1481–83 and1492–
93 were compounded by the difficulty of bringing sufficient amounts of grain to the
north from France,54 so much so that a chronicler referred to people dying through
want of food in 1483, and the enquest of 1494 (a report on the financial and eco-
nomic conditions in theHolland towns) referred to such impoverishment that people
sold property to buy food.55 Recent literature has pointed to the financial pressures
50 The year 1468 is not recorded in theklok en graf register, though raisedmortalitymayhave continued
into this year from 1467, as an investigator was sent to Haarlem in 1468 to report which parts of the city
were still afflicted by plague:MarioDamen,De staat van dienst: De gewestelijke ambtenaren vanHolland
enZeeland in deBourgondische periode (1425–1482),Hollandse Studiën 36 (Hilversum, 2000), 118.

51 Notwithstanding a moderate jump in 1540, a major drought year in western Europe, with conse-
quences seen in various parts of theNetherlands such as the drying up of theRhine andotherwatercourses
and a number of city fires: J. Buisman,Duizend jaar weer, wind en water in de Lage Landen, ed. A. F. V.
vanEngelen, vol. 3,1450–1575 (Franeker, 1998), 469–70.

52 Remi van Schaïk, “Drie vijftiende-eeuwse crises in de Nederlanden: Oorzaken, kenmerken en
gevolgen,” Leidschrift: Historisch Tijdschrift 28/2 (2013): 67–84, at 74–80; and Leo Noordegraaf,
Hollands welvaren?: Levensstandaard in Holland 1450–1650 (Bergen, 1985), 28–30. Exceptional
raised mortality at this time seen in areas of the central inland Netherlands, according to Remi van
Schaïk, “Prijs- en levensmiddelenpolitiek in de Noordelijke Nederlanden van de 14e tot de 17e eeuw:
Bronnen en problemen,” Tijdschrift voor Geschiedenis 91 (1978): 214–55, at 238–39; and also at the
Sint Catharinagasthuis in Leiden, according to the doodboek: Ladan, Gezondheidszorg, 39.

53 From a series up to 1440 based on Jessica Dijkman, ShapingMedieval Markets: TheOrganisation of
CommodityMarkets in Holland, c.1200–c.1450, Global EconomicHistory Series 8 (Leiden, 2011), 398–
402; and after 1440, based on N. W. Posthumus, Nederlandse prijsgeschiedenis, 2 vols. (Leiden, 1964),
2:445–57, column 160. Dijkman had corrected several errors in Posthumus’s series prior to 1440. The
wheat prices are first converted into a composite price measured in gr Ag/hl, and then expressed as a
percentage of amoving average (trimmedmean) at the center of a fifty-one-year period.

54Milja van Tielhof, De Hollandse graanhandel, 1470–1570: Koren op de Amsterdamse molen,
Hollandse historische reeks 23 (The Hague, 1995), 20–24; and Richard W. Unger, “Feeding Low
Countries Towns: TheGrainTrade in the FifteenthCentury,”RevueBelge de Philologie et d’Histoire77/2
(1999): 329–58.

55 DanielR.Curtis, JessicaDijkman, Thijs Lambrecht, andEricVanhaute, “LowCountries,” inFamine,
ed. Alfani andÓGráda, 119–40, at 127. Themortality crisis of 1493 also on the back of significant unrest
in the form of the Bread and Cheese Revolt—a peasant uprising in the rural Kennemerland surrounding
Haarlemagainst highfiscal pressures of the Stadtholder appointed byMaximilian I.
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placed uponHaarlem city government in the 1490s crisis, to the extent that payment
of annuities (which were sold during the fifteenth century to raise funds) was not
possible.56 Cross-referencing annuities given out by Haarlem in the period 1482–
90 with names of the dead found in the klok en graf record, just 59% of the annu-
itants lived long enough to break even on their initial investment—perhaps indicative
of the high-mortality environment at the time.57 Real wages for urban laborers also
dropped in Holland from the highs seen in the 1460s to absolute lows in the 1480s
and 1520s.58

From 1500 on, more direct effects can be seen: Guelders troops began to cause
damage in Holland through attacks and pillaging—with particularly heightened activ-
ity in 1508 and 1511–12—and not ceasing until after 1530.59 It may not be far from
reality when officials from Leiden reported a loss of 2,500 people in 1509, roughly
20% of the population.60 An additional factor to be considered is the intensity of
flooding in the area surrounding Haarlem with a number of substantial dike breaches
in the period 1506–14, caused by the formation of the Oude Haarlemmermeer and
the lowering of the peat lands.61 Creating conditions conducive to water-borne
diseases such as dysentery, or that attracted vectors such as the malaria-carrying
Anopheles mosquito may have been the indirect effects of closer contact with greater
quantities of surface water.62 In the surrounding rural areas—such as in the village
of Zandvoort—it was noted that 26 of the 76 hearths in 1514 were now simply
uninhabited, and ten to twelve years earlier there were up to 124 hearths, but the
number had since declined through death (“sterfte”) and flooding.63 In Spaarnwoude,
even closer to Haarlem, 13 of the existing 63 hearths were now dilapidated and
empty, with a further 14 households unable to contribute to taxes, and Haarlemmerliede
56 C. Jaco Zuijderduijn, Medieval Capital Markets: Markets for Renten, State Formation and Private
Investment inHolland (1300–1550), Global EconomicHistory Series 2 (Leiden, 2009), 163–64.

57 However, we must take into account the small sample: only twenty-two specific ages of death could
be found. Calculated fromGeertruida deMoor, “De tussen 1482/1483 en 1490/1491 bij de stadHaarlem
afgesloten lijfrenten,”OnsVoorgeslacht 49 (1994): 85–104. The small number of identified names comes
not only from the difficulty in cross-referencing but also because many of the Haarlem annuitants were
not fromHaarlem itself but other towns inHolland, Brabant, and Flanders: Jaco Zuijderduijn, “TheAges
of Women and Men: Life Cycles, Family, and Investment in the Fifteenth-Century Low Countries,” in
Women and Credit in Pre-Industrial Europe, ed. Elise M. Dermineur, Early European Research 12
(Turnhout, 2018), 95–120, at 100. Generally, most annuitants had to live eight to ten years to break even
on their initial investment.

58 Bavel andZanden, “The Jump-Start of theHollandEconomy,”515.
59 James P. Ward, “Security and Insecurity, Spies and Informers in Holland during the Guelders War

(1506–1515),” Journal ofMedievalMilitaryHistory 10 (2012): 173–95.
60 Robert Fruin, ed., Informacie up den staet faculteyt ende gelegentheyt van de steden ende dorpen van

Hollant ende Vrieslant: Om daernae te reguleren de nyeuwe schiltaele, gedaen in den jaere MDXIV
(Leiden, 1866), 244.

61 PetraJ.E.M.vanDam,Vissen inveenmeren:Desluisvisserijopaal tussenHaarlemenAmsterdamende
ecologische transformatie inRijnland 1440–1530,Hollandse Studiën 34 (Hilversum, 1998), 61–64.

62 The significance of malaria in medieval Holland, particularly in the area surrounding Haarlem, has
been recently suggested in Rachel Schats, “Malaise and Mosquitos: Osteoarchaeological Evidence for
Malaria in theMedievalNetherlands,”AnalectaPraehistoricaLeidensia45 (2015): 133–40.

63 Fruin, ed., Informacie, 59. Also in Aalsmeer, a reduction of hearths from 100 to 80 by 1514, on
account of broken dikes: Fruin, ed., Informacie, 57.
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had gone from 38 to 28 hearths over the past ten years, with 5 of those 28 even
uninhabitable.64

Thedifficultiesassociatedwith thisperiodmayalsobe thatcertaindiseasesemerged
that were previously less prominent—two in particular being syphilis and sweating
sickness. Indeed, Ladan noted that the Haarlem gasthuis had mentioned for the first
time four sufferers of “pokken” in 1500—slightly later references than for Rotterdam
and Leiden, which had noted the disease as early as 1497.65 The year 1500 was not
a recognizable mortality crisis in the klok en graf figures (it was, however, in the
beguinage figures), though 1503 and 1504 clearly were.66 If we accept the theory that
syphilis begins to be recorded mainly in the 1490s in Europe after being brought back
from the Americas in the context of the Columbian Exchange,67 this would point
to its capacity to cause acute epidemics (hitting a previously less-exposed vulnerable
population) in the early sixteenth century, and then evolving into a more slow-killing
disease.68 However, it must also be noted that the very first pre-Columbian cases
of syphilis from paleopathological evidence were recently found from two adults
(one male and one female) and one adolescent (male) in the Netherlands (a hospital
in Kampen, c. 1445–85), suggesting at the very least the possibility that some popula-
tions might have been already exposed.69 Likely even more substantial was the so-called
sweating sickness, a contagious disease with sudden symptoms and death within
little more than a day, for which we have very little concrete information on caus-
ative agent or mode of transmission. It is known to have affected large parts of the
Low Countries in 1529–30, including areas near Haarlem such as Leeuwenhorst
abbey,70 and other towns in Holland such as The Hague, Leiden, and Amsterdam,71

and it may have accounted—in tandem with the increased grain prices—for the
Haarlem mortality crisis in 1530–31. Indeed, on 26 September and 1 October 1529,
64 Fruin, ed., Informacie, 54–55, 69.
65 Ladan,Gezondheidszorg, 50.
66 Pokkenalsomentionedin1505inBergenopZoom:W.A.vanHam,MachtengezaginhetMarkiezaat:

Een politiek-institutionele studie over stad en land van Bergen op Zoom (1477–1583) (Hilversum, 2000),
383.

67 In a thorough review of published cases using paleo-pathological evidence, the conclusion was that
there was still very little verifiable evidence of treponemal infection in Europe before the 1490s: Kristin N.
Harper, Molly K. Zuckerman, Megan L. Harper, John D. Kingston, and George J. Armelagos, “The
Origin and Antiquity of Syphilis Revisited: An Appraisal of Old World Pre-Columbian Evidence for
Treponemal Infection,”YearbookofPhysicalAnthropology54 (2011): 99–133, at 126.

68 On themore virulent form of the disease in the earlier parts of the sixteenth century: JonArrizabalaga,
John Henderson, and Roger French, The Great Pox: The French Disease in Renaissance Europe (New
Haven, 1997), 16, 266–69; also on the rapidity of initial spread among an “unprepared” population:
Guido Alfani and Alessia Melegaro, Pandemie d’Italia: Dalla peste nera all’influenza suina. L’impatto
sulla società (Milan, 2010), 76–78.

69 Rachel Schats andMichaelKlomp,“In Sickness and inHealth: AnArchaeological andOsteoarchaeological
Analysis of St. Gertrude’s Infirmary in Kampen (1382–c. 1611),” in Osteoarchaeology in Historical
Context: Cemetery Research from the Low Countries, ed. Roos van Oosten, Rachel Schats, and Kerry
Fast, Urban Graveyard Proceedings 3 (Leiden, 2019), 105–19, at 113–14.

70 Explicitly mentioned in the abbey accounts of 1529/30 as “zweetsieckte”: Geertruida de Moor,
“Adriana Stoffelsdr. uit Gorinchem, helpster tijdens het optreden van de zweetziekte in het klooster
Leeuwenhorst bijNoordwijkerhout in het jaar 1529/30,”Oud-Gorcum-Varia4 (1985): 5–9.

71 Noordegraaf and Valk,De gave Gods, 25; and Rudolph Ladan, “De Engelse zweetziekte in Leiden,”
Leids Jaarboekje85 (1993): 51–55.
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From One Mortality Regime to Another? 141
the city government of Haarlem announced prayers and processions to combat what
they described as the “nieuwe siekte” (new sickness).72

However, at the same time,we should not dismiss the earlier phases of thefifteenth
century as being entirely devoid of mortality crisis. The year 1439 was by some
distance the most substantial mortality crisis seen in late medieval Haarlem—also
confirmed by the death register of the beguinage (Fig. 1). This was likely caused by a
plague and supplemented by famine-related diseases during what has been recorded
as the coldest decade of the previous millennium, with extreme internal climate
variability.73 It must also be noted that the gaps in the Sint Bavo klok en graf record
were more visible in the earlier parts of the series. The years 1400–01 were
missing, and yet they almost definitely witnessed a severe mortality crisis caused by
plague: after 1439, the next-highest number of deaths at the Haarlem beguinage
was in 1400. Also missing were the years 1411, 1434, and 1450—already shown by
the Sint Catharinagasthuis in nearby Leiden to have significantly raised mortality.74

This point is also demonstrated in the variability of the mortality figures. For the
entire database, the coefficient of variation is higher in the period 1412–70 than in
the period 1471–1547 (0.55 to 0.49), and for the database selected for just adults
buried in the Sint Bavo church, the coefficient of variationwas substantially higher in
the earlier period: 0.63 compared to 0.48. The later phases of the fifteenth century
and early sixteenth century may have had multiple repeat mortality crises, but the
first half of the fifteenth century had fewer butmore sudden extrememortality crises.
Similar trends are seen from a recent series extracted from Hainaut in the southern
Netherlands—a number of much more severe spikes in the early phases of the
fifteenth century, with the only difference from the Haarlem series being the absence
of smaller repeat spikes in the later phases of thefifteenth century (see Fig. 2).

The difference between the earlier phases of thefifteenth century,with its fewer but
largermortalityspikes,andthelate-fifteenth-andearly-sixteenth-centuryperiod,with
itsmore frequentmoderate spikes,mayhave been the nature of the diseases involved.
Although some of the spikes in the period 1480–1530 were caused by plague, many
were connected to other diseases (syphilis and sweating sickness as already men-
tioned), and many to hardship leading to famine-related diseases such as dysentery
and typhus (especially in the early 1480s and 1490s).75 The largest of the spikes in the
72 Ladan,Gezondheidszorg, 56.
73 On the 1430s climate in general: Chantal Camenisch et al., “The 1430s: A Cold Period of

Extraordinary Internal Climate Variability during the Early Spörer Minimum with Social and Economic
Impacts in North-Western and Central Europe,” Climate of the Past 12 (2016): 2107–26. On the cold at
this time in the Netherlands, see Schaïk, “Drie vijftiende-eeuwse crises,” 70–71. Reference to high
mortality elsewhere in Holland in 1439: D. P. Oosterbaan, “Kroniek van de Nieuwe Kerk te Delft,
inleiding en aantekeningen,”HaarlemseBijdragen65 (1958): 3–304, at 206, 208.

74 Ladan,Gezondheidszorg, 39–40, 233–43, andLigtenberg,Dearmezorg teLeiden, 42.
75 “Louppenden buyck” (diarrhea or related sickness) also mentioned elsewhere in the Netherlands in

1473: Étienne Hélin, “Les recherches sur la mortalité dans la région liégeoise (XVe–XIXe siècles),” in
Actes du Colloque International de Démographie Historique, Liège, 18–20 avril 1963, ed. Paul Harsin
and Etienne Hélin, Bibliothèque de l’Institut de Science Économique, Université de Liège 6 (Paris, 1965),
155–84, at 177; “peste dissenteria” and “fluxis sanguinis” (dysentery) also in 1473 in Ingrid Joester,
“Rheinische Fehden im 15. Jahrhundert: Eine unbekannte Chronik über die Jahre 1468–1488,”Annalen
des Historischen Vereins für den Niederrhein 171 (1969): 45–80, at 57–58. This second work was found
courtesy of Remi van Schaïk and his 500-page unpublished “calamity calendar.” On the difficulties of
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early fifteenth centurywere all connected to plague—though, as in 1439, likely inter-
acting with other diseases in light of the famine conditions. The point being made
here is that, first, the differences between Haarlem and Hainaut, and then these two
areas and the ecclesiastical institutions from England, show that we must be care-
ful about assuming universal “medieval mortality regimes” across all of northwest
Europe—let alone the rest of Europe. But second, and needing to be emphasized, is
that large mortality spikes such as those seen in 1400 and 1439 do not conflict with
the overall assessment that by the later stages of the fifteenth-century life expectancy
dropped. If anything, sudden severemortality crises occurring infrequentlymay have
inadvertently caused the higher life expectancies seen in themid-fifteenth century, by
improving living standards for survivors in the years after, especially given that most
of the years that make up the twenty-five-year average for nuns’ age of death come
after 1439 for cohort 1435–59. In contrast, the repeat frequent mortality spikes seen
in the period 1480–1530were less “exogenous” and tied more causally to the actual
economic hardships observed.
Fig. 2. Mortality trends from Hainaut mortmain, 1377–1505.76
76 Source: Hainaut mortmain data up to 1450 taken fromRoosen andCurtis, “The ‘Light Touch’ of the
BlackDeath,”42, 44; and from1451–1505, unpublisheddata providedby JorisRoosen.

interpreting peste and pestilentia and other related terms as plague (that is, the disease caused by the path-
ogen Yersinia pestis) in the medieval Low Countries, see Erik Thoen and Isabelle Devos, “Pest in de
Zuidelijke Nederlanden tijdens de middeleeuwen en de moderne tijden: Een status quaestionis over de
ziekte in haar sociaal-economische context,” in De pest in de Nederlanden: Medisch historische
beschouwingen 650 jaar na de Zwarte Dood. Vierde Symposium Geschiedensis der Geneeskundige
Wetenschappen, 21 maart 1998, Paleis der Academien, Hertogsstraat, Brussel, Academia Regia Belgica
MedicinaeDissertationes SeriesHistorica 7 (Brussels, 1999), 19–43, at 20–21.
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III. Epidemiologic Characteristics of Late Medieval

Mortality Crises in Haarlem

One of the advantages of the klok en graf data from Sint Bavo is that it gives an
insight into mortality trends from people who were (a) not from a selected atypical
environment such as a monastery, and (b) not all adult males. Our knowledge about
sex-selectivemortality in themedieval period is at present quite limited, despite inno-
vative work with excavated skeletons from the bioarcheological disciplines. In theory
at least, we could expect mortality crises to afflict men more severely than women.
First, a “female mortality advantage” has been argued for famine periods—con-
nected to women’s superior capacity to deal with stages of acute malnutrition, and
generally shown in mortality figures disaggregated by sex for nineteenth- and twentieth-
century famines.77 Second, modern laboratory evidence nowadays tends to suggest
that women have a stronger resistance to most bacteria, viruses, parasites, and fungi,
that cause diseases, with only a couple of exceptions, such as measles and malaria.78

In practice, however, systematic evidence from the pre-industrial period to support
these contentions is still scarce,79 and moreover, literature that has focused on the
potential sex-selective nature of specific diseases such as plague have turned up
conflicting examples—some pointing to higher plague mortality for men, some for
women, and some suggesting that the differences were negligible.80 Only in recent
times, however, has there been an attempt to look at the situation from the same
source with a large sample over a long time period, and the evidence from the Hainaut
mortmain data confounds the theoretical predictions by showing a persistent and
strong harsher mortality effect for women during crises.81
77 On the concept of the “female mortality advantage,” see Kate Macintyre, “Famine and the Female
Mortality Advantage,” in Famine Demography: Perspectives from the Past and Present, ed. Tim Dyson
and Cormac Ó Gráda (Oxford, 2002), 240–59; John R. Speakman, “Sex- and Age-Related Mortality
Profiles during Famine: Testing the ‘Body Fat’ Hypothesis,” Journal of Biosocial Science 45/6 (2013):
823–40; and for recent data: Virginia Zarulli, Julia A. Barthold Jones, Anna Oksuzyan, Rune Lindahl-
Jacobsen, Kaare Christensen, and James W. Vaupel, “Women Live Longer thanMen even during Severe
Famines andEpidemics,”Proceedings of theNationalAcademyof Sciences115 (2018): 832–40.

78 See the numerous studies and exceptions cited in Sharon N. DeWitte, “Sex Differentials in Frailty in
Medieval England,”American Journal of PhysicalAnthropology 143/2 (2010): 285–97, at 285–86.

79 Literature looking for evidence of a pre-industrial female mortality advantage during famine has
suggested that itmay not have been as sharp as in the nineteenth- and twentieth-century findings: Jonathan
Healey, “Famine and the FemaleMortality Advantage: Sex,Gender andMortality inNorthwest England,
c. 1590–1630,” Continuity and Change 30/2 (2015): 153–92; and Samantha L. Yaussy, Sharon N.
DeWitte, and Rebecca C. Redfern, “Frailty and Famine: Patterns of Mortality and Physiological Stress
among Victims of Famine in Medieval London,” American Journal of Physical Anthropology 160/2
(2016): 272–83.

80 An insight into the previous historiography on this issue for plague can be found in Curtis and
Roosen, “The Sex-Selective Impact of the Black Death,” 246–47; and Guido Alfani and Marco Bonetti,
“A Survival Analysis of the Last Great European Plagues: The Case of Nonantola (Northern Italy) in
1630,” Population Studies 73/1 (2019): 101–18, at 112–14.

81 Curtis and Roosen, “The Sex-Selective Impact of the Black Death,” 251–55. Also supported recently
in Philip Slavin, “Death by the Lake:Mortality Crisis in Early Fourteenth-Century Central Asia,” Journal
of InterdisciplinaryHistory 50/1 (2019): 59–90, at 67.
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Children in the klok en graf data for Haarlem are marked out as kind (child), but
they were generally not named and thus we have little insight into their sex.83 We do
not knowwhat child status meant to the compilers, though of the three deaths in the
database with specific ages given, twomarked kindwere nine and thirteen years old,
while the one with no kind reference was seventeen years old. This suggests that
(a) “kind” status included deaths of older children and not just infants, and (b) a
marker between adulthood and childhood may have been roughly fourteen to sixteen
years of age. Accordingly, we do not have to be concerned with the issue of com-
paring data with or without children—the lack of information they provide means
children are automatically excluded. Tables 2 and 3 give the sex-disaggregated
mortality results for the entire database of 8,690 adults (10,360 deceased minus
1,604 children and 66 adults that could not be identified), and the sex-disaggregated
mortality results just for 4,341 adults buried in the Sint Bavo church (4,360 deceased
minus 19 unidentifiable adults).

In both sets of data, the findings point in the same direction as has recently been
suggested for Hainaut in the period 1349–1450: during those years categorized
Table 2
Sex-disaggregated Adult Mortality during Mortality Crises and “Normal Times”:

Sint Bavo klok en graf, Haarlem, 1412–154782

Male Female Unknown Sex Ratio

1421 96 88 5 1.09
1439 135 158 0 0.85
1458 121 142 0 0.85
1467 79 74 0 1.07
1471 116 120 0 0.97
1493 95 133 1 0.71
1503 69 54 3 1.28
1504 73 63 1 1.16
1509 114 147 0 0.78
1512 88 64 0 1.38
1517 112 120 1 0.93
1518 56 56 0 1
1530 79 67 3 1.18
1531 73 89 0 0.82
All years, 1412–1557 4421 4269 66 1.04
Mortality crises 1306 1375 14 0.95
Normal years 3115 2894 53 1.08

Fisher’s test P 5 <0.01 n/a n/a
82 Source: NHA, Kerkvoogdij van
363. A P value of less than 0.05 is st
interpreted as weak evidence. R. A.
graphs andManuals 3, 11th ed. (Lon
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as mortality crises, women tended to die at an elevated rate relative to men when
compared to “normal” years. The sex ratio gap between mortality crises and nor-
mal yearswas also the same in both sets of data (0.13), although in the larger data set
this has strong statistical significance (P 5 < 0.01), whereas in the reduced data set
this might be considered to be not quite statistically significant (P 5 0.06). Overall,
narrowly more men relative to women were buried in the Sint Bavo church, when
compared to the entire database. This likely reflects the exclusion of burial institu-
tions such as the beguinage and the gasthuis, which were institutions more likely to
bury women, and the possibility that menmay have beenmore likely to have higher-
status burials in the church. Most notable from both Tables 2 and 3 was the finding
that skewedmortality towardwomen duringmortality criseswas at itsmost extreme
and clear for the severe mortality crises connected to plague and possibly other
famine-related diseases—in 1439, 1458, 1493, 1509, and 1517, for example. How-
ever, this effect was not seen during some of the smaller mortality crises attributed to
other causes such as the likely syphilis outbreak of 1503–4 or the effects of sweating
sickness in 1530. Especially in the Sint Bavo church burial data set (Table 3), the
sex ratio in mortality skewed in the other direction during the syphilis outbreak of
1503—more than double the amount of men died than women. This male skew has
also been found in other syphilis cases such as inMilan in the early sixteenth century,
though admittedly with a very small sample of deceased.85 One theory may be that
Table 3
Sex-disaggregated Adult Mortality for Those Buried in the Sint Bavo Church during

Mortality Crises and “Normal Times”: Sint Bavo klok en graf, Haarlem, 1412–154784

Male Female Unknown Sex Ratio

1421 42 43 2 0.98
1439 54 86 0 0.63
1458 48 66 0 0.73
1467 39 30 0 1.3
1471 41 35 0 1.17
1493 50 69 0 0.73
1503 36 16 0 2.25
1504 35 26 0 1.35
1509 62 70 0 0.89
1512 45 37 0 1.22
1517 61 63 0 0.97
1518 33 32 0 1.03
1530 51 39 0 1.31
1531 59 55 0 1.07
All years, 1412–1557 2,246 2,095 19 1.07
Mortality crises 656 667 2 0.98
Normal years 1,590 1,428 17 1.11

Fisher’s test P 5 0.06 n/a n/a
84 Source: NHA, Kerkvoogdij van
363. ForFisher’s exact test, see n. 82
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146 From One Mortality Regime to Another?
syphilis spread across awider pool ofmen, whowere having sexwith a reduced pool
of prostitutes, although still many of these same men had wives they could also have
infected. The stronger skew seen in the Sint Bavo church burial series could point to
higher-status or wealthier men. The differences in sex selectivity of epidemic mor-
tality between syphilis and plague outbreaksmay also simply have lain in the differing
transmission mechanisms: sexual intercourse, compared to any number of potential
mechanisms recently suggested for Second Pandemic plague (rodent-flea-human,
human-to-human, or ectoparasite-to-human).

It is not the place in this paper to fully analyze the reasons why female mortality
was more pronounced than male during the majority of mortality crises in Haarlem
in the period 1412–1547—confounding theoretical expectations and expectations
derived from nineteenth- and twentieth-century mortality data—but a number of
hypotheses can be posited. First, it may be the case that diseases at the heart of the
mortality crises had particularly negative effects for pregnant women—creating
complications during pregnancy or childbirth itself.86 Second,womenmay have been
subject to inequitable access to resources such as the intra-household distribution
of food, although in practice that seems unlikely and there is no direct evidence of
that for late medieval Holland.87 Third, and perhaps most likely, women may have
been subject to inequitable levels of exposure to potential vectors (such as rats, fleas,
mosquitoes, and so on) or potential points of contagion (sick people) or had different
responses to their residential environment: osteological evidence for medieval England
has emphasized the vulnerability of young urban women to respiratory diseases.88

This may have been the case if we accept the view that women in late medieval
Holland were the principal caregivers within households—a gender-based inequality
that was exacerbated during epidemics.89 Certainly, “plague work,” in the form of
86 Higher female susceptibility of pregnant women to epidemic plague mortality was hypothesized in
Guido Alfani and Samuel K. Cohn Jr., “Nonantola 1630: Anatomia di una pestilenza e meccanismi del
contagio (con riflessioni a partire dalle epidemie milanesi della prima Etàmoderna,” Popolazione e Storia
2 (2007): 99–138, at 108–9; see also, though it is not supported by later more statistically refined work,
Alfani and Bonetti, “A Survival Analysis,” 114. Overall, for the early modern period, the contribution of
childbirth-related mortality to overall female mortality has been downplayed in its quantitative contri-
bution: Roger Schofield, “Did the Mothers Really Die? Three Centuries of Maternal Mortality in ‘The
World We Have Lost,’” in The World We Have Gained: Histories of Population and Social Structure.
Essays Presented to Peter Laslett on His Seventieth Birthday, ed. Lloyd Bonfield, Richard M. Smith, and
KeithWrightson (Oxford, 1986), 231–60. Skepticismover the quantitative strength of the evidence for the
Middle Ages also in Kowaleski, “Gendering Demographic Change,” 184; and Sandy Bardsley, “Missing
Women: SexRatios in England, 1000–1500,” Journal ofBritish Studies53/2 (2014): 273–309, at 301.

87Mavis E.Mate,Daughters,Wives andWidows after the BlackDeath:Women in Sussex, 1350–1535
(Woodbridge, UK, 1998), 149. Itmust be noted that this includes not only access to food but also different
nutritional needs of men and women: Kathy L. Pearson, “Nutrition and the Early-Medieval Diet,”
Speculum72/1 (1997): 1–32, at 30.

88Mary Lewis, “Work and the Adolescent in Medieval England AD 900–1550: The Osteological
Evidence,” Medieval Archaeology 60/1 (2016): 138–71; Fiona Shapland, Mary Lewis, and Rebecca
Watts, “The Lives and Deaths of Young Medieval Women: The Osteological Evidence,” Medieval
Archaeology 59/1 (2015): 272–89; and Brittany S. Walter and Sharon N. DeWitte, “Urban and Rural
Mortality and Survival in Medieval England,” Annals of Human Biology 44/4 (2017): 338–48. Also, on
householdwork and susceptibility to disease, see Bardsley,“MissingWomen,”303–4.

89 On general gender-based inequalities in household care tasks in various parts of latemedieval Europe,
see Montserrat Cabré, “Women or Healers? Household Practices and the Categories of Health Care in
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cleaning infected houses of strangers, was carried out mainly by a large number of
women in the sixteenth-century Netherlands (known as “schrobbers”),90 which also
conforms to our understanding that by this time care work had become highly com-
mercialized in the Netherlands.91 Moreover, it has been noted for the case of Leiden
that institutions housing large numbers of sick people such as gasthuizen took in
more women than men—places where contagion was more likely.92 Fourth, and
related to the “inequitable exposure” hypothesis presented above, higher female
mortality during epidemics might have been related to the clustering of households
containing single women orwidows in poorer parts of Haarlem, where overcrowded
and insalubrious living conditions favored disease spread. This has already been sug-
gested as a mechanism in late medieval Milan during the late-fifteenth- and early-
sixteenth-century epidemics.93 Fifth, it may be the case that the higher number of
inwardmigratingwomen (thanmen) into the citymay havemade females less resistant
to new kinds of urban pathogens they had yet to experience.94

Another epidemiologic characteristic that the klok en graf can shine some light
on is the issue of socio-economic selectivity in mortality—although, as indicated
previously, this is far from straightforward.95 The obvious barrier to a systematic
understanding of this dimension is that the klok en grafmainly records those people
buried in the church or immediate surroundings, andwhile there are cemetery burials
in the record, they are not listed systematically. Accordingly, any analysis of differen-
tiation in mortality along socio-economic lines will not include the very poorest of
society—or rather, only a random and partial selection of the poorest in society.
That being the case, what can be done? One insight into the effects of wealth comes
from looking at the proportion of deceased who received church bells. Ultimately,
almost everybody in Haarlem was buried either in the church, cemetery, monastery,
or gasthuis—and that makes sense given that consecrated ground was important
to medieval people, and we rarely find skeletons in other places such as ordinary
LateMedieval Iberia,”Bulletinof theHistoryofMedicine82/1 (2008): 18–51;Hannah Ingram,“‘Pottes of
Tryacle’ and ‘Bokes of Phisyke’: The Fifteenth-Century Disease Management Practices of Three Gentry
Families,” Social History of Medicine 32/4 (2019): 751–72; and Rebecca Lynn Winer, “The Enslaved
Wet Nurse as Nanny: The Transition from Free to Slave Labor in Childcare in Barcelona after the Black
Death (1348),” Slavery and Abolition 38/2 (2017): 303–19. On women’s public health work outside the
household during epidemics in England and France, see Richelle Munkhoff, “Searchers of the Dead:
Authority, Marginality, and the Interpretation of Plague in England, 1574–1665,” Gender and History
11/1 (1999): 1–29; and Susan Broomhall,Women’s MedicalWork in EarlyModern France (Manchester,
2004), 157–58.

90 LeoF.W.Adriaenssen,“Verdienenaandegavegods:pestenhygiëne,”DeBrabantseLeeuw47(1998):
32–37.Although careworkwas certainly not performed exclusively bywomen, as seen fromearlymodern
Tilburg: Luud de Brouwer, “‘De aenclevende sieckte’: De pest in Tilburg voor 1630,” Tilburg: Tijdschrift
voorGeschiedenis,Monumenten enCultuur13/1 (1995): 3–13, at 8.

91 Heidi Deneweth and Patrick Wallis, “Households, Consumption and the Development of Medical
Care in theNetherlands, 1650–1900,” Journal of SocialHistory49/3 (2016): 532–57.

92 Ladan,Gezondheidszorg, 100–1.
93 Alfani andCohn,“Nonantola 1630,”110.
94 As suggested inKowaleski,“Medieval People,”587.
95 Other studies havemade use of the location of burialwithin the church as an index for socio-economic

selection in mortality, but this information is not provided in the klok en graf record except for isolated
cases: seeDombrecht, “‘Edel, armen rijk,maakt de dood gelijk?’,”269.
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fields, houses, or gardens. Although church burials were costly—too costly for the
very poorest—sometimes Sint Bavo or another institution covered the basic expenses.96

Not everyone who was buried received a form of church bells, however. Accord-
ingly, over the long term a lower proportion of deaths receiving bells would point to
general economic circumstances being so challenging as to prevent a large section of
people being able to afford the bells, while lower proportions of deaths receiving
bells in mortality crises compared to normal years would point to selective disease
mortality discriminating against the poor.

Given that the recording of bells without burial in the klok en graf often, though
not always, includes people dying outside of Haarlem altogether, the data displayed
in Fig. 3 include only those people receiving bells who were buried in the Sint Bavo
church. The highest proportion of deaths receiving the bells were consolidated in the
middle third of the fifteenth century, and in particular after the significant plague
of 1439. Given that this suggests a higher proportion of people able to afford both
burials and bells, this supports a view already posited above that the effect of the
substantial mortality crisis in 1439was temporarily to raise living standards. In con-
trast, the proportion of deaths receiving bells declined substantially after 1480—with
the lowest period being the 1490s—which conforms to our view that these periods
were characterized by prolonged hardships.97 Depleted resources—especially during
and in the aftermath of the 1493 crisis—made it difficult to afford extra costs. An
ordinary grave in the church (opening of an already existing spot) cost 20 stuivers
(1 guilder), whereas the tolling of the most expensive bell superseded it—Salvator
was 30 stuivers, Bavo was 20 stuivers, and Maria was 10 stuivers.98 For some, this
sum was not exorbitant: masons working on the Sint Bavo church earned (highly
variable) weekly wages of anything from 12 to 30 stuivers in the 1470s.99 But for
unskilled workers, and those unemployed or with temporary work, this was a dif-
ficult sum to produce: particularly if more than one member of a household died.
Proportionally more men who were buried in Sint Bavo church received the bells than
women, though the difference was not great: 41.9% of men compared to 39.7%
of women.
96 For example, in 1525 it was noted that thewidowofCornelis the bookbinder had to pay only 10 stuivers
instead of the full 20 for her op doen burial, on account of her “armoede” (poverty), while the daughter
of Adriaen Symonssoen at Bakenes had her burial paid for by the Table for the Holy Ghost: NHA,
Kerkvoogdij van de Nederlands Hervormde Gemeente te Haarlem, 1561, no. KV 14775, fol. 8 and
no. KV14784, fol. 19v.

97 Another factor could also be increasing economic inequalities within Haarlem society, the preferred
argument of Dombrecht, “‘Edel, arm en rijk, maakt de dood gelijk?,’” 282–83. On high economic
inequality in Haarlem by 1500: Jan Luiten van Zanden, “Did Holland’s Golden Age Breed Inequality?,”
in Income andWealth Inequality in the Netherlands, 16th–20th Century, ed. Lee Soltow and Jan Luiten
vanZanden (Amsterdam, 1998), 23–54, at 38.

98 These prices apparently remained fixed over the whole period 1412–1547, and the same prices were
also noted for the Sint Bavo series starting in 1599.

99 ThalinadenHaring,“DebouwloodsvandeSint-Bavokerk teHaarlem:Eenonderzoekopbasis vande
kerkrekeningen uit de periode van 1470 tot 1480,” (B.A. thesis, Utrecht University, 2014), 12, 17–18, 26,
https://dspace.library.uu.nl/bitstream/handle/1874/311325/Bachelorscriptie%20Thalina%20den
%20Haring.pdf?sequencep2&isAllowedpy (last accessed 15May 2019). At the Sint Catharinagasthuis
in Leiden, skilled masons earned daily wages of 5 stuivers in 1462 and 1514: Zuijderduijn, Medieval
CapitalMarkets, 55.
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For the short-term, year-to-year trends, however, the data do not support the
notion thatmortality crises definitively produced fewer bells tolled as a proportion of
total deaths: in fact, narrowly more bells were tolled during mortality crises when
compared to normal times (62% of deaths compared to 59%). Of course, it may
also simply be the case that the klok en graf data simply do not include enough of
the truly poor (since the archive does not systematically register cemetery deaths) to
reflect accurately socio-economic selectivity inmortality itself.
IV. Fifteenth-Century Mortality in Haarlem

in Long-Term Temporal Perspective

In Haarlem, there were differences in the fifteenth-century mortality regime.
While the first half of the fifteenth century saw very severe disease outbreaks—in
1439 and 1458, and also likely in 1400—the later phases of the fifteenth century and
the early sixteenth century sawmany smallermortality crises clustered close together
in time, likely in the context of overall hardship. These crises damp down after
1530 (as seen in the English ecclesiastical institutions), though, unfortunately, the
klok en graf record ends in the mid-sixteenth century. Was this then a precursor to
a transition to a less-pressurized mortality environment, distinct from the high-
mortality, epidemic-driven Middle Ages? Or was this only a temporary respite? After
Fig. 3. Proportion of deceased buried in Sint Bavo church receiving bells, Haarlem, 1412–
1547.100
100 Source: NHA, Kerkvoogdij van de Nederlands Hervormde Gemeente te Haarlem, 1561,
nos. 278–363. Trend line using a polynomial of degree 2.
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all, Cummins has suggested that from 1500 to 1650, a general trend across western
Europe was toward declining life expectancy—even if his sample is restricted
to elites.

As mentioned earlier, very few studies have linked medieval and early modern
mortalitydata using the same source—comparing, for example, themedieval Inquis-
itions post mortem and early modern burial registers in England—two very differ-
ent kinds of sources.101 For Haarlem, however, the situation may be a little better.
Though the klok en graf records end in 1547, a new source appears in 1598 (first
full year 1599) that allows us to draw comparisons with the seventeenth century.
While many early modern burial records in the Low Countries simply list names
of the dead and how much was paid for their burial (though not all; there is quite
a lot of variety), the Haarlem record is much more in the same style and format
as the church accounts from which the klok en graf record of 1412–1547 is part
of—and lists the costs of digging graves, ringing the bells, providing a legherstede,
and many other funeral services.102 One of the additional benefits of this source,
very useful for our purposes, is that it explicitly distinguishes between church and
cemetery deaths in Dutch Reformed institutions. Most of the church burials are
performed at the “Grote Kerk”—corresponding to the medieval Sint Bavo—with
a minority also recorded at the “Nieuwe Kerk” and Sint Jans. From 1599 to 1649,
only burials in the church are explicitly recorded (as with the 1412–1547 series)—
burials in the cemetery are noted as “anderen in het kerkhof” (others in the cem-
etery) but not counted, while the series from 1656 onward (first full year 1657) lists
both church and cemetery burials, as well as pesthouse and gasthuis burials.103

Naturally, the annual average church burials recorded in the seventeenth-century
series is higher than that seen in 1412–1547 (a little more than threefold; 358
compared to 114), which makes sense given that the population of Haarlem in the
early and late seventeenth century was three times the level seen in 1500 (39,000
in 1622, and 33,000 in 1715, compared to 12,500).104 For the series in which we
have both church and cemetery burials, the average annual burials recorded is
1,640, which compared to a late-seventeenth-century population of 33,000 comes
to a death rate of 5%, and compared to the peak population of 43,000 estimated
for the late 1660s, comes to a death rate of 3.8%.105 While not capturing all deaths
in Haarlem (Catholic and “Waalse Kerk” burials are missing, for example), it still
101 Kelly andÓGráda, “Living Standards.”
102 NHA,Doop-, trouw- enbegraafboeken vanHaarlem, 2142, nos. 69–84.
103 One cemetery figure can be calculated for 1648 indirectly: the names of those buried in the cemetery

are not mentioned, but it is the only time in the early series that a total death figure is provided per week—
alles in (everything included)—thus allowing one to subtract church burials from the total to come to a
cemeteryfigure.

104 Population estimate from 1622: Jan de Vries and Ad van der Woude, The First Modern Economy:
Success, Failure, and Perseverance of the Dutch Economy, 1500–1815 (Cambridge, UK, 1997), 64; and
estimate from 1715: Jan de Vries, The Price of Bread: Regulating the Market in the Dutch Republic
(Cambridge,UK, 2019), 192.

105 Population estimate from the late 1660s: De Vries, The Price of Bread, 192. Death rates of roughly
4 percent in “normal years” have been suggested for early modern urban Holland: A. M. van der
Woude, “De demografische ontwikkeling van de Noordelijke Nederlanden 1500–1800,” in Algemene
Geschiedenis derNederlanden, ed.D. P. Blok et al., 15 vols. (Haarlem, 1977–83), 5:102–68, at 144–45.
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suggests that this series for the second half of the seventeenth century captures a
large proportion of mortality in the city.

The first point to take from Fig. 4 is that when looking only at burials in the
church, the major mortality spikes of the seventeenth century (caused by plagues
in 1613, 1624–25, and 1636, for example, and a malaria outbreak in 1679–80) still
did not seem to be as severe killers as the major mortality spikes of the fifteenth
and early sixteenth centuries, and certainly nowhere near the scale of mortality seen
in 1439.107 A second point to take is that the spikes from the cemetery burials in
the second half of the seventeenth century also did not reach anywhere near the
levels seen in the late Middle Ages. However, there are some important nuances
to this picture too. While some of the church and cemetery spikes were similar in
intensity—as seen during the malaria period of 1679–81 for example—there
were occasions where the spike was more substantial for the cemetery—as in
1691 (likely a dysentery outbreak)—and occasions where the spike was seen only
for the cemetery—as during the plague of 1664. Indeed, if we only had information
for church burials for 1664, we would have been under the impression that no
epidemic had even taken root in the city at that time.

Still, although the spikes in the cemetery data were shallower than those seen in
the Sint Bavo church for the late Middle Ages, nonetheless, we should also consider
that the 1660s was the last plague outbreak in the Low Countries, and thus most
Fig. 4. Mortality trends from Haarlem, 1412–1699.106
107 For the background to these epidemics: Curtis,“WasPlague anExclusively ‘UrbanPhenomenon’?”

106 Source: NHA, Kerkvoogdij van de Nederlands Hervormde Gemeente te Haarlem, 1561, nos. 278–
363. Also, for the seventeenth century: NHA, Doop-, trouw- en begraafboeken van Haarlem, 2141,
nos. 69–84.
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of that series represents the first time in four hundred years that the territory was
plague free. We should then perhaps pose the question as to whether, if we had
cemetery data for the earlier part of the seventeenth century, before 1656, many of
those plague spikes seen in 1624–25 and 1636, for example, would become much
sharper—exceeding those seen in the Sint Bavo church in the fifteenth and sixteenth
centuries. This could be plausible given that in other parts of western Europe, such
as in Paris and Florence, it has been suggested that by the early modern period, some
communities were becoming reluctant to bury plague dead in the physical confines
of the church itself.108 It may also be supported by the fact that the only mortality
spike caused by plague with data for both church and cemetery in Haarlem—in
1664—has a significantly larger number of burials in the cemetery (relative to the
previous years’ average) than in the church.

Unfortunately, the fact remains that we do not have separated church and cem-
etery data for the earlier period, although comparative data from the nearby town
of Leiden in the seventeenth century at least suggest that this increasing reluctance
is not so unlikely a scenario. The burial records for the city of Leiden are useful and
quite unusual in consolidating all burials together in one document for all (Dutch
Reformed) church institutions, the pesthouse and gasthuizen, and this stays consist-
ent over the whole course of the record-keeping.109 It is very likely that the Leiden
register records close to 100% of mortality in the whole city. Annual average deaths
in the source were 1,520 in the years 1600–10 with a population of 24,000, thus
corresponding to a feasible (high) annual death rate of 6% in normal times, while
annual average deathswere 2,227 in the years 1690–99with a population of 56,500,
thus corresponding to a feasible annual death rate of 4% innormal times.110

And, as one can see from Fig. 5, by comparing the seventeenth-century burial data
from Haarlem and Leiden, for the period when plague is active—before 1670—the
Leiden mortality spikes during major epidemics are much more severe than in
Haarlem. From a population of c. 46,000 in 1632 in Leiden, a total of 16,332 deaths
during the plague of 1635 should have represented a death rate of 35%—not far
from Black Death figures.111 Some of this may be explained partially by the fact that
Leiden really did experience much worse mortality crises than Haarlem: Roos van
Oosten has argued for a particularly insalubrious public health situation in Leiden
(the dismantlement of the cesspool system of waste disposal and replacement by
flushing into the sewers), in explicit comparisonwith healthierHaarlem.112 But likely
108 Carlo M. Cipolla, Cristofano and the Plague: A Study in the History of Public Health in the Age of
Galileo (Berkeley, 1973), 166–70; and Vanessa Harding, “Burial of the Plague Dead in Early Modern
London,” in Epidemic Disease in London, ed. J. A. I. Champion, Centre for Metropolitan History
Working Paper Series 1 (London, 1993), 53–64, at 62.

109 The only institutionsmissing areCatholic—a separate church burial register starts in 1674, though it
produces an annual average of only thirty-five burials in the period 1674–99: digitized record accessible at
http://genver.nl/zh/dtb0546.htm.

110 Population estimates fromR. C. J. vanMaanen, “De Leidse bevolkingsaantallen in de 16de en 17de
eeuw: Enkele kanttekeningen,” Leids Jaarboekje voor geschiedenis en oudheidkunde van Leiden en
omstreken101 (2009): 41–70, at 64.

111 Population estimate fromMaanen,“DeLeidse bevolkingsaantallen,”64.
112 Van Oosten, “The Dutch Great Stink.”
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another major difference is that Haarlem burials in the first half of the seventeenth
century were just in the church, whereas Leiden burials were from church and cem-
etery across all institutions—including pesthouse and gasthuizen. Accordingly, we
should be aware that not only the spikes seen in the first half of the seventeenth
century but also the late medieval mortality spikes taken from the Haarlem klok en
graf data should be seen as absolute minimum impressions—and cemetery informa-
tion likely would have sharpened some of these. However, we should not assume
that the addition of cemetery data would inevitably have exacerbated the divide
between mortality spikes seen in 1412–1547 and those seen in the seventeenth cen-
tury. Indeed, the first half of the seventeenth century did not have cemetery data
either—and its addition may have brought this period’s mortality spikes closer to
those seen in the medieval period. This is something to consider given that early
modern Holland cities were likely more reliant on cemeteries by the sixteenth and
seventeenth centuries, and also had greater proportions of people now being buried
directly in pesthouse cemeteries.114
Fig. 5. Mortality trends from Haarlem, 1412–1699, in comparative perspective.113
113 Source: For Haarlem, Source: NHA, Kerkvoogdij van de Nederlands Hervormde Gemeente te
Haarlem, 1561, nos. 278–363. For Leiden: Leiden, Erfgoed Leiden en Omstreken, Stadsarchief van
Leiden (1253), 1574–1816, 0501A,Registers van te Leiden begraven, 1601–1805, nos. 1313–28.Note: it
is important to use the original (digitalized) manuscripts for the Leiden case since the online search index
of names provided by the Erfgoed Leiden en Omstreken archive does not systematically record all deaths
at present.

114 A rough chronology of their increasing importance in Noordegraaf and Valk, De gave Gods,
196–200.
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V. Conclusion

Systematic comparative use of the klok en graf records for the Sint Bavo church
at Haarlem allows us to bring together five general findings. First, we should put
aside any notion that late medieval Holland was very lightly affected by epidemic
diseases leading to mortality crises: this was not the case at all.115 This makes sense
given (a) the growth of late medieval cities in Holland was likely connected to a pro-
cess of strong inwardmigration—a factor often posited as having causal significance
in stimulating disease activity in the pre-industrial period, and (b) the level of dis-
ruptionandhardships causedviamilitaryactivity in the formof theGueldersWars.116

Second,mortality activitywas not the sameacross the periodof study, and thus did
not easily fit into one overarching “medieval mortality regime” framework, entirely
distinct from what can be seen in the early modern period. Mortality spikes seen in
the earlier parts of the fifteenth century tended to be sharper (1439 being the prime
example), and were most likely connected to significant plagues or famine-related
diseases, while mortality activity from 1480 onward was characterized instead by a
higher frequency of repeated smaller spikes, and likely linked to disruption, hardship,
anddirect and indirect consequences of conflict. Somewereplagues, but not all.

Third, thefindings in this paper lend further empirical support to recent arguments
suggesting that significant mortality crises in the Low Countries—especially those
caused by plague—took a relatively harsher toll on adultwomen thanmen. That is to
say that, relative to normal times, mortality crises produced more female victims
than male. Given that this paper has used a database of information that likely does
not adequately (or rather systematically) include the poorest sections of society, little
can be said about the potential socio-economic selectivity of mortality crises in late
medieval Haarlem. Nevertheless, regarding long-term trends, we do see, after a mid-
fifteenth-century high, a declining proportion of burials performed in the Sint Bavo
church accompanied by bells in the late fifteenth and early sixteenth centuries. This
suggests that living standardswere higher in the first half of the fifteenth century, and
dropped later on—particularly in the final quarter of the fifteenth century, and espe-
cially in the 1490s.

Fourth, seventeenth-century sources have allowed this paper to place mortality
findings taken from late medieval Haarlem in a broader temporal perspective.When
using a source and method that allows more systematic comparison—focusing just
on church burials—it does appear that mortality crises in the late Middle Ages were
muchworse. As indicated above, it is likely that the addition of cemetery data would
make those late medieval mortality spikes even more substantial—though it is not a
given that they would have heightened the apparent divide between late medieval
and early modern mortality spikes. Comparative information from seventeenth-
century Leiden has suggested that a case could be made for the addition of cemetery
115 Underlining and supporting the significant previouswork done inLadan,Gezondheidszorg.
116 The Guelders Wars from the beginning of the sixteenth century have already been discussed, but

they also build upon a previous context of wars of succession and battles for independence across the
late fourteenth and fifteenth centuries: see Aart Noordzij, Gelre: Dynastie, land en identiteit in de late
middeleeuwen,WerkenGelre 59 (Hilversum, 2009).
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data closing or even reversing the apparent gap between the late medieval mortality
spikes and those of the earlymodern period.

Fifth, even if we take the smaller seventeenth-century mortality spikes attributed
to plagues as an accurate and realistic finding, there is nothing to say that this con-
tradicts the broader notion put forward by Cummins that in the 150 years after
1500, living standards in many parts of western Europe began to decline. What this
suggests, if anything, is that mortality spikes often caused by significant epidemic
disease outbreaks can operate quite independently of standards of living. Indeed,
while this paper has shown significant differences over time with regard to epidemic
mortality activity, it remains to be seen to what extent differences in “normal”
mortality occurred in Haarlem. Alas, the scourge of the medieval demographic
historian continues to be finding mortality information representative of society at
large at the same time as information about the number and proportion of the
population at risk of dying.
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