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The first port of call for quantitative data on disease-specific mortality in seventeenth-century London is invariably the Bills of Mortality.  From 1629, the first year that they record cause of death beyond just plague or not plague, it is possible to use the Bills as a means to ascertain the annual and seasonal mortality fluctuations of specific diseases across the capital.  However, the Bills do not permit a particularly fine-grained analysis of mortality variations; there is no way of knowing how burials from each disease varied between or within parishes, or of determining the age at death.  There is though an extant and hitherto underused source from the Westminster parish of St. Martin-in-the-Fields which provides exceptionally rich mortality data: the sextons’ day book.  Surviving in an intermittent run from 1685 to 1703, the sextons noted the names of all individuals buried in St. Martin’s and their accompanying cause of death.  In addition, they recorded which street, lane, court or yard the parishioners lived in; the burial fee; their familial status (whether man, woman, youth, maid or child); plus the ages of the children were frequently given.

Focusing on smallpox, this paper proposes to use the day books to conduct a micro-examination of the mortality characteristics of an emerging and significant disease in late-seventeenth century Westminster.  Exploiting the detailed information listed above, familiar measures such as the seasonality and age-specificity of smallpox will be examined, plus more unusual factors such as the social class of a typical smallpox victim: the burial fee providing quantitative data to test the hypothesis that the disease killed irrespective of wealth and social status.  Furthermore, the specific location of those who died of smallpox allows the disease to be mapped so as to determine which regions of St. Martin’s were most severely affected.  And when combined with the date of each of burial, it is possible to observe how smallpox might have spread across the parish.  Was there a specific focal point from which the disease appeared to radiate or were there isolated and unrelated pockets of infection in different regions of the parish?  Some of the day books data will be compared and contrasted with John Landers’ findings on smallpox from the Bills and his family reconstitution of Quakers in Southwark and a few parishes lying in a north western quadrant outside the City walls.
  Another point of comparison will be the smallpox burials in the extramural parish of St. Giles Cripplegate.

A further objective of this paper is to calculate a contemporary case-fatality rate of smallpox and thus estimate the morbidity of the disease in seventeenth-century Westminster.  This will be achieved by identifying the parishioners of St. Martin-in-the-Fields, St. Clement Danes and St. Paul Covent Garden who received extraordinary disbursements when sick of smallpox from the overseers of the poor.  The names of these individuals will then be linked with either the sextons’ day books or the parish burial registers to determine whether they died or survived the attack of smallpox.

Annual mortality fluctuations
Fig. 1: Smallpox burials in complete extant years from St. Martin’s sextons’ day books [y1-axis] and smallpox burials from the London Bills of Mortality, 1650-1720 [y2-axis]
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Source: Westminster City Archives (hereafter WAC), MS 419/229-32, F3935; J. Marshall, Mortality of the Metropolis (London, 1832)

According to the Bills of Mortality, smallpox burials fluctuated wildly from year to year, but nevertheless gradually increased from the mid-seventeenth century up to early 1680s.  During this period, epidemic peaks rose from around 1-1,500 burials per annum to over 2,500 burials; accounting for over 10 per cent of total burials across the capital.   In the decade either side of 1700, smallpox mortality seems to have declined, before rising again in the 1710s.  Although St. Martin’s sextons’ day books run from 1685 to 1703, three years are missing altogether and seven years are partly extant. Only nine years are complete (1686 and 1695-1702) and these have been plotted on Figure 1, along with the burials from the Bills of Mortality.  A mean of 58 people per annum died of smallpox in St. Martin’s during these years, equal 6.8 per cent of total smallpox burials in London.  Figure 1 reveals that fluctuations in per annum smallpox burials in St. Martin’s closely mirrored the disease across the capital as a whole, with a correlation coefficient of 0.82.

Age-specificity

The sextons only noted the exact ages of 43 per cent of the children who died of smallpox in St. Martin’s and these will be examined below.  However, all entries were accompanied with either the letter C[hild], M[an], W[oman] or specified as a maid or youth.  These designations can therefore act as a proxy – albeit a fairly crude one – for the general age distribution of smallpox victims.

Table 1: Status of smallpox burials in St. Martin’s sextons’ day books, 1685-1703
	Status
	No burials
	Percentage

	children
	630
	67.5

	youths/maids
	37
	4.0

	adults
	267
	28.6

	TOTAL
	934
	


Source: WAC, MS 419/229-332, F3935

The fact that children were considerably more likely to die of smallpox than adults is a predictable finding, one that is corroborated by Landers’ family reconstitution, St. Giles’ burial registers and numerous contemporary qualitative sources on the disease.  The reason is due to smallpox conferring life-long immunity upon its host, its extreme contagiousness and the disease’s endemicity in London by the mid-seventeenth century.  These three factors meant that London-born inhabitants were heavily exposed to smallpox from an early age and having caught the disease, were either killed or immunised for the rest of their lives.  But what about adults who were born in regions of non-endemic smallpox and then migrated to London?  Quite simply, if they lacked immunity they stood a high chance of succumbing to the disease upon arrival in the capital, and this goes a long way to explaining why adults consisted of 28.6 per cent of smallpox burials in St. Martin’s.  What Table 1 does not reveal, however, is the phenomenon recognised by Landers of a peak in smallpox burials in the adolescent and young adult age group.
  Although youths and maids were specified in the day books, it is probable that this low figure of 4 per cent is under representative and adolescents or youths were classified by the sextons as either children or men or woman.

How does the percentage of adult smallpox burials in St. Martin’s compare to St. Giles Cripplegate?  Due to the factors listed above, the comparison of this measure across different regions of London can act as a possible indicator of variations in migrational patterns into or within the capital.  Figure 2 demonstrates that smallpox consistently killed proportionally more adults per annum in the Westminster parish of St. Martin’s compared to the extramural parish of St. Giles: 28.6 per cent versus 15.4 per cent over the period from 1685 to 1700.  To take account of adolescents and young adults, Figure 3 plots the percentage of adult smallpox burials and youths and maids (from St. Martin’s) and servants (from St. Giles).  The trend remains the same: 32.5 per cent versus 20 per cent over the same time period.  The comparison between burial registers and sextons’ day books in different parishes is open to the accusation that we are not comparing like with like, and ambiguities over these broad age classifications make this a possibility.  But if the findings of Figures 2 and 3 do reflect general differences in age-specificity they suggest that a greater percentage of adults and adolescents were migrating to St. Martin’s from rural areas and small towns (i.e. regions of non-endemic smallpox) than were migrating to St. Giles during the late-seventeenth century.

Figure 2: Adult smallpox burials as percentage of total smallpox burials, St. Martin’s sextons’ day book and St. Giles burial register, 1685-1700
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Source: WAC, MS 419/229-32, F3935; GL, MS 6419/10-12

Figure 3: Adult/youth/maid (St. Martin’s) and Adult/servant (St. Giles) smallpox burials as percentage of total smallpox burials, 1685-1700
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Source: see Figure 2

Table 2 displays the age breakdown of 43 per cent (272 out of 630) of children who died of smallpox for whom a precise age is recorded by the sextons.  The results demonstrate that the majority of childhood deaths occurred in the 1-4 year age group; an age distribution that seems to have been maintained during the eighteenth century as revealed by the second run of sextons’ day books from 1747 (examined by Jeremy Boulton and Leonard Schwarz in the accompanying paper of this session).  How did the infant burials breakdown?  Was there any difference between neonatal and post-neonatal smallpox mortality?

Table 2: Age breakdown of children’s smallpox burials in St. Martin’s day books, 1685-1703
	Age
	No burials
	Percentage

	< 1 yrs
	42
	15.4

	1-4 yrs
	165
	60.7

	5-9 yrs
	61
	22.4

	≥ 10 yrs
	4
	1.5

	TOTAL
	272
	


Source: see Table 1

Table 3: Age breakdown of infant smallpox burials in St. Martin’s day books, 1685-1703
	Age
	No burials
	Percentage

	≤ 1 mth
	2
	4.8

	2-6 mths
	25
	59.5

	7-11 mths
	15
	35.7

	TOTAL
	42
	


Source: see Table 1

It could be argued that Table 3 under represents neonatal smallpox mortality because of the possibility of victims of the disease at this age being subsumed under other causal classifications.  Alternatively, if you accept that this minimal sample is representative of infant burials from smallpox, the lack of neonates can be explained through the antibodies that are transferred from the placenta to the foetus in the third trimester of pregnancy.  If the mother had already caught and survived an attack of smallpox herself – which was more than likely in London – the infant would have acquired an innate immunity to the disease.  But this immunity was only temporary, falling rapidly (a half-life of 21-28 days) in the first few months and thus leaving the post-neonatal infant exposed to smallpox.

Seasonality

Figure 4: Monthly Burial Indices for smallpox in St. Martin day books (1686-1702), Bills of Mortality (1670-99) and St. Giles burial registers (1685-1700)
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Source: see Figure 2; and Landers, Death and the Metropolis, p. 210

Figure 4 demonstrates that St. Martin’s smallpox burials predominated in the third quarter of the year, peaking in August.  The seasonality of the disease in this Westminster parish differed only marginally from smallpox across the whole of London as recorded in the Bills of Mortality.  But St. Giles, on the contrary, displayed a marked fourth quarter peak in smallpox mortality, one that is not evident in either St. Martin’s or across London.

Social Status

Figure 5: Distribution (in percentages) of burial fees for children who died of smallpox (1685-1703) and all other causes (1698), St. Martin’s sextons’ day books
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Source: see Table 1

Figure 6: Distribution (in percentages) of burial fees for adults/maids/youths who died of smallpox (1685-1703) and all other causes (1698), St. Martin’s sextons’ day books
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Source: see Table 1

It is often claimed that smallpox affected all people irrespective of wealth and social status.  There is evidence of numerous aristocrats succumbing to the disease in early modern England and at the other end of the social spectrum, the overseers’ accounts attest to smallpox amongst the poor – ‘princes and peasants’ alike.
  However, to my knowledge, this hypothesis has never been rigorously tested.   But the day books offer a rare and subtle opportunity to do so by using the burial fees recorded by the sextons as an indicator of social class and linking these with the disease-specific data.  The fees ranged extensively from zero for the poor – waived by the churchwardens – up to a model fee of £11 13s 8d for adults to be buried under the chancel of the church.  In between were a series of fees that depended upon, inter alia, the location (church, old burial ground, new burial ground) and the quality of the hearse-cloth.
  Figures 5 and 6 display the distribution of fees for parishioners who died of smallpox from 1685 to 1703 and these are compared with the burials fees from all other causes in 1698, which acts as a control.  The first figure examines children’s burials, while the latter looks at adults, maids and youths.  Figure 5 demonstrates that smallpox burial fees were closely correlated with all other burials across the range of proxy social classes and therefore supports the hypothesis.  Figure 6, however, paints a different picture: whereas 11 per cent of adults who died of smallpox had their burial fee waived, proportionally twice as many from all other causes fell into this lowest category.  As the burial fee increased, smallpox victims were over represented in the payments up to 19s, and thereafter under represented as we move into the higher groupings.  In summary, whilst smallpox seems to have affected all social classes, the disease predominated in the lower middling and middling sorts and had less of an impact on the mortality of either the poor at one end or the upper middling and gentry of St. Martin’s at the other end.

Mapping

The next task is to move from the social to the geographical distribution of smallpox and examine which particular regions of St. Martin’s were affected by the disease.  Figure 7 maps the addresses of smallpox victims recorded in the day books in 1698.  When a court, yard, ally or short lane or street is specified the red dot can be confidently placed.  But in a minority of cases the sextons only noted that a person lived in longer roads such as the Strand or St. Martin’s Lane without identifying a particular landmark (corner of another street, for example) and consequently they are less accurately located.  Nonetheless, despite a few drawbacks, the day books provide a rare chance to map the distribution of an early modern disease.  And Figure 7 reveals that smallpox spread across the whole of the parish, from Haymarket in the west to Drury Lane in the East, and from Long Acre in the north to the lanes and alleys along the Strand in the south.  The large region in the centre of the map with no smallpox is outside St. Martin’s parish boundaries, consisting of St. Paul Covent Garden and parts of the parishes of St. Mary Savoy and St. Clement Danes along the Thames bank.

Figure 7: Location of smallpox victims in 1698, St. Martin’s
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Source: WAC, MS 419/231

Morbidity

The final brief objective of this paper is to calculate a contemporary case-fatality rate of smallpox and thus estimate the morbidity of the disease in seventeenth-century Westminster.  The methodology is to utilise the overseers of the poor accounts and identify the parishioners of St. Martin’s, St. Clement Danes and St. Paul Covent Garden (the second two parishes being added to increase the size of the sample) who received extraordinary disbursements when sick of smallpox.  Table 4 displays the number of cases of the disease per decade from 1601 to 1700.  Although most of the overseers’ accounts have survived, it is not a complete run: 22 years from St. Martin’s are either missing or too damaged to read, likewise for 18 years from St. Clement’s and for 8 years from St. Paul’s since its inception in 1645.  The relatively low number of cases in Table 4 hugely underestimates the extent of smallpox in seventeenth-century Westminster due to the missing years, the inconsistent nature of extraordinary disbursements – the overseers often gave no reason for each payment – and the fact that not all sick poor would have received monetary aid from the parish.  Nonetheless, disease-specific morbidity data is even harder to come by than disease-specific mortality data and thus even this small sample contributes to the epidemiology of smallpox in early modern London.

Table 4: Incidence of smallpox per decade from the overseers’ accounts of three Westminster parishes, 1601-1700
	
	St. Martin’s
	St. Clement’s
	St. Paul’s
	TOTAL

	1601-10
	0
	0
	/
	0

	1611-20
	3
	0
	/
	3

	1621-30
	4
	0
	/
	4

	1631-40
	2
	0
	/
	2

	1641-50
	2
	1
	0
	3

	1651-60
	8
	1
	1
	10

	1661-70
	8
	2
	13
	23

	1671-80
	63
	10
	6
	79

	1681-90
	38
	8
	0
	46

	1691-1700
	11
	8
	0
	19

	
	139
	30
	20
	189


Source: WAC, MS F435, F347, F356, F365, F377, F382, F388, F390, F392, F395, F400-404, F406, 

F407, F409, F411-414, F417, F418, F423, F425a, F426, F427; B24, B25, B27, B29-31, B33; H439, H443, H445, H446, H449-451, H457-460.

In order to determine the fate of these individuals who caught smallpox, their names have been nominally linked with the burial registers.  If the same name can be identified in the burial register within a few months of appearing in the overseers’ accounts we can be pretty certain that the individual died of the disease; if not, it is assumed that they survived.  This methodology is not fail-safe, except when the sextons’ day books corroborate the cause of death.  However, it provides a means to calculate a case-fatality rate from the seventeenth century, rather than retrospectively attributing a rate from the modern era.  The results are displayed in Table 5.

Table 5: Smallpox case-fatality rates in three Westminster parishes, 1601-1700
	
	
	Known outcomes
	Possible outcomes
	
	Case-fatality (%)

	
	Smallpox cases
	Died
	Survived
	Died
	Survived
	Unknown (Anon.)
	Known
	Known + Possible

	St. Martin's
	139
	15
	55
	2
	30
	37
	21.4
	16.7

	St. Clement's
	30
	3
	8
	2
	9
	8
	27.3
	22.7

	St. Paul's
	20
	3
	9
	0
	1
	7
	25.0
	23.1

	TOTAL
	189
	21
	72
	4
	40
	52
	22.6
	18.2


Source: see Table 4; burial registers of St. Martin’s (vols. 1-8), St. Clement’s (vols. 2-4), St. Paul’s (vols. 1-2)

52 smallpox cases were anonymous and therefore cannot be nominally linked.  The case-fatality rates have also been divided into known and possible outcomes: the former when the full name is given and successful linkage is more likely, while the latter is when only a surname is provided (a frequent occurrence for children) and identifying the correct person cannot be guaranteed.  The data reveal that between 18 and 23 per cent of all smallpox cases were fatal – i.e. smallpox killed around one in five people it infected.  This is comparable with a case-fatality rate of the variola major strain of smallpox from later centuries and could be used as evidence in an argument for stability in the virulence of the pathogen.  When combined with the number of smallpox burials from the sextons’ day books (a mean of 58 burials per annum) it equates to a morbidity of almost 300 cases of smallpox per annum in St. Martin’s during the late-seventeenth century.

Summary

This paper has sought to contribute to the historical epidemiology of early modern London through a micro-examination of a particularly widespread and fatal disease in late-seventeenth century Westminster.  It has demonstrated that while smallpox was chiefly a disease of childhood, a not insignificant proportion of deaths occurred in the adult age bracket.  Furthermore, the percentage of adult burials seems to have varied across London and was perhaps indicative of migrational patterns to different regions of the capital.  Within infant and childhood burials, smallpox was shown to have only a minimal impact upon neonatal mortality and was highest amongst the 1-4 year olds.  The most original contribution to smallpox epidemiology that the sextons’ day books permitted was the opportunity to discern the social and geographical distribution of victims of the disease. The data reveal that while smallpox spread across all regions of the parish and all social classes, the disease affected a greater proportion of lower middling and middling sorts and seemed more inclined to spare the poorest and wealthiest inhabitants of St. Martin-in-the-Fields.

� J. Landers, Death and the Metropolis: Studies in the Demographic History of London 1670-1830 (Cambridge, 1993), pp. 131-61, 203-41.


� St. Giles’ burial registers note the cause of death from 1654 onwards: London, Guildhall Library (hereafter GL), MS 6419/5-12.  It is very rare for parish burial registers to provide this type of information.  Two other London parishes to do so in the last quarter of the sixteenth century were St. Botolph Aldgate and All Hallows London Wall.


� Landers, Death and the Metropolis, pp. 152-5.


� The phrase is the title to a book on the disease by Donald Hopkins: Princes and Peasants: Smallpox in History (Chicago, 1983).  See below for evidence of smallpox from the overseers’ accounts.


� On burial fees in London, see V. Harding, The Dead and the Living in Paris and London, 1500-1670 (Cambridge, 2002), pp. 59-61, 63, 97, 128, 135-6, 141, 207, 229-30.
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