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Abstract

This paper, the second of  four, examines patterns and trends in infant mortality during the period 1538–1837 when
the principal source available to examine these issues is parish registers. It explains how to calculate infant mortality
rates from parish registers, identifies trends and discusses possible explanations for the patterns of  change identified.
The paper also shows how new estimates of  infant mortality can be readily undertaken and ends with suggestions for
future research.

Introduction

The starting date for any account of  infant mortality in Britain must be 1538, the year when
Thomas Cromwell instructed priests to keep a register in which every ‘wedding, christening
and burying’ that took place in their parish was to be recorded. Not every parish register has
survived; but from this date it is possible to provide reasonably accurate estimates of  infant
mortality (deaths in the first year of  life) for a wide variety of  parishes over the course of
three centuries.2 In order to allow accurate infant mortality rates to be calculated the follow-
ing three conditions need to be satisfied: (1) the register must be accurate—it must list every
baptism and burial that occurred within the parish; (2) sufficient information must be
included to allow all infant deaths to be identified; and (3) the number of  baptisms and buri-
als needs to approximate to the number of  births and deaths that occurred in the parish.
Linking baptisms to infant burials will then allow series of  IMRs to be created for parishes
throughout the country. Of  course only a few exceptional registers will yield accurate esti-
mates of  infant mortality for the entire period 1538–1837 and a number of  technical diffi-
culties may complicate the linking procedure; nevertheless, parish registers provide a wealth
of  information for the demographic historian and they exist in sufficient quality and quan-
tity to ensure that their systematic exploitation allows the main patterns of  infant mortality
to emerge from the mid-sixteenth to the early nineteenth century.
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Galley, ‘Infant mortality in England, 1538–2000: trends, sources and methods’, Local Population Studies, 102
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2 See R. Wall, ‘English population statistics before 1800’, The History of  the Family, 9 (2004), pp. 81–95 for a
discussion of  the quality and coverage of  parish registers.
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Parish registers—a brief  overview

Parish registers were documents of  the state, even though they were administered at the
local level, and their history in part reflects that of  the country as a whole.3 Of  the approx-
imately 11,000 English parishes fewer than 500 have surviving registers that date back to
the 1530s and some of  these lapsed during Queen Mary’s reign (1553–1558) when she
attempted to reimpose Catholicism onto the country.4 Many early registers have been lost,
but it is likely that some parishes simply did not keep them and Cromwell’s injunctions had
to be repeated when both Edward VI (1546–1553) and Elizabeth I (1558–1603) succeeded
to the throne. In 1597 an attempt was made to improve registration when registers were
ordered to be copied onto parchment and annual transcripts sent to the diocese (these
documents are known as bishop’s transcripts). During the seventeenth century increasing
numbers of  registers begin to survive, although a major period of  disruption occurred as a
consequence of  the Civil War and the imposition of  the Commonwealth Government.
Many registers are defective in this period, although others contain additional details. In
1644 births and deaths were ordered to be recorded alongside baptisms and burials and in
1653 a civil registration system, administered by laymen, was introduced. Ecclesiastical
registration recommenced in 1660 with the restoration of  the monarchy and it remained
largely unaltered for the next 170 years. Two measures affected registration during this
period: the Marriage Duty Act of  1695 taxed births, deaths and marriages and resulted in
some registers listing births and deaths; and Rose’s Act of  1812, which required the
completion of  specially printed registers where there were spaces for age at death and place
of abode in the burial section. In some instances Rose’s Act led to a decrease in the amount
of  information included in the register, since by the end of  the eighteenth century it had
become increasingly common to record cause of  death and there was no space for this in
the new registers.

The foregoing short account illustrates how national government sought to impose stan-
dardisation onto some 11,000 parish clerks. The fact that this was never achieved, while
being a weakness, is also one of  the great strengths of  parish registers as a source for demo-
graphic analysis. It means that alongside the usual information—name, parent’s name, date
of  baptism and burial—interesting additional material is sometimes included. Figure 1 illus-
trates the range of  material useful for the study of  infant mortality that can be found in
York’s parish registers. Example (1) provides the basic information required to calculate the
infant mortality rate (IMR), an infant’s baptism together with its subsequent burial before
age one year. It should be noted that we are forced to assume that Elizabeth Stamper’s age
at death is 10 days, although we cannot know this for certain since dates for her birth and
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3 J. Southerden Burn, The History of  Parish Registers in England, 2nd edn (London, 1862); J.C. Cox, The Parish
Registers of  England (London, 1910); D. Steel, National Index of  Parish Registers, Volume 1. Sources of  Births,
Marriages and Deaths before 1837 (London, 1968).

4 R. Finlay, Parish Registers: an Introduction, Historical Geography Research Series, 7 (London, 1981), p. 6.
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death are not given.5 Examples (2 –4) give similar information to (1). In addition, (2)
provides information about occupation which allows assumptions to be made about the
infant’s social status, while example (3) also gives date of  birth, and illustrates the fact that
baptismal delay was generally short in this period. Example (2) also includes the term
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5 We also need to assume that there are not two Christopher Stampers who both have daughters called
Elizabeth living in this parish. In most cases duplicate names like this would be highly unlikely, but in some
large parishes additional information may be needed to confirm any links, especially if  the family name is
a common one.

Figure 1 A selection of entries from York’s parish registers         

(1) Holy Trinity Kings Court, 1663

Baptism—Elizabeth daughter of Christopher Stamper, April 21

Burial—Elizabeth daughter of Christopher Stamper, May 1

(2) St John Ousebridge, 1622

Baptism—Marie daughter of Trenton Myers, butcher, 26 May

Burial—Marie Myers a Crisome infant, daughter of Trenton Myers, butcher, 4 June

(3) Holy Trinity Goodramgate, 1656

Tobias, ye Sonne of Mr Woodriffe, borne ye 5th baptized the 14th of Januarii

Burial—Tobias, ye Sonne of Mr Woodrife, the 26th June

(4) St Martin Coney Street, 1824

Baptism 14 March—John son of Jane Forth of this parish, Spinster, born February 29

Burial 19 March—John Forth of this parish, 18 days

(5) St John Ousebridge, 1622

Mr Richard Walker, grocer, had twoe children borne which were buried, 13 December

(6) Holy Trinity Micklegate, 1639

Burial—A childe of Willm Pattericks unbabtized 14 February

(7) St Michael le Belfrey, 1580

John tessymonde, sone to Anthony tessymonde, being not past one houre oulde, was baptized by the mydwyfe, at

home, and buryed the xth day maye

(8) St Crux, 1674

Anne, ye daughter of John Willoughby, was presumptuously & irregularly baptized by a midwife, November ye 19th

(9) St Martin Coney Street, 1832

Burial—William Thackray of Coney Street, 7 months, 6 November

(10) St Michael le Belfrey, 1660

Roger And Janne, children of Mr Thomas Simpson, was borne And babtized And buried both in one Coffine, in ye

hy end of ye North Alle, ye 16th day of October

(11) St John Ousebridge, 1622

Burial—A still borne childe of Mr William Robinson, marchant, 9 August

(12) St Martin cum Gregory, 1658

Burial—Ussaley wouddrop A nursed child dyed the 10th of Sept

Source: Original parish registers 
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‘chrisom’ which refers to the cloth in which the infant was baptised, but which was also
used as a shroud if  the infant died shortly after birth.6 Example (4) is typical of  entries that
followed Rose’s Act. The burial entry does not give a parental name, although the age at
death is sufficient to identify the infant as the same person that was baptised five days
earlier.

The major weakness with parish registers as a source for studying infant mortality is that
any infant who died before he or she could be baptised will obviously not appear in the
baptismal register. Unbaptised infant deaths may also be missing from the burial register,
but this was not always the case, see examples (5) and (6). Examples (7) and (8) are partic-
ularly interesting in that they illustrate emergency baptism by a midwife.7 If  an infant was
not likely to survive and a priest was unavailable then anyone could perform this rite but,
while such practices may have been commonplace, they were rarely recorded in parish regis-
ters and, as example (8) shows, by the seventeenth century the church was actively discour-
aging this practice. Sometimes unbaptised infant burials were listed explicitly, but more
often this information has to be inferred, as in the case of  (9) where no corresponding
baptism could be found. It may of  course have been that (9) had been baptised in another
parish or in an informal ceremony at home, but had no age at death been recorded it would
not have been possible to identify this entry as an infant burial and consequently any IMR
calculated from this register would underestimate the true rate. The inclusion of  unbaptised
infant burials is crucial to a register’s overall accuracy and examples (7) and (10) are reassur-
ing since they show infants who died shortly after birth being recorded in the register. The
final examples in Figure 1 provide additional information useful to the study of  infant
mortality. Stillbirths (see example (11)), occur relatively infrequently in parish registers and
are an important topic in themselves, being related to prevailing levels of  mortality and the
health of  the mother.8 They also provide an additional indication of  the register’s accuracy
since they were not required to be recorded. Finally, a variety of  interesting detail is also
sometimes included. Example (12) provides information about nursing practices, while ille-
gitimacy can be gleaned from example (4) and an indication of  the higher mortality suffered
by multiple births is given by examples (5) and (10).9 Above all, Figure 1 reveals the rich
variety of  material included in parish registers and a careful search of  existing ones, the vast
majority of  which have yet to be examined, will greatly enhance our knowledge of  infant
mortality in this period.
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6 W. Coster, ‘Tokens of  innocence: infant baptism, death and burial in early modern England’, in B. Gordon
and P. Marshall (eds), The Place of  the Dead. Death and Remembrance in Late Medieval and Early Modern Europe
(Cambridge, 2000), pp. 266–87.

7 B. Midi Berry and R.S. Schofield, ‘Age at baptism in pre-industrial England’, Population Studies, 25 (1971),
pp. 453–63, here at p. 454.

8 R. Woods, ‘The measurement of  historical trends in fetal mortality in England and Wales’, Population
Studies, 59 (2005), pp. 147–62; C. Galley, ‘The stillbirth rate in early modern England’, Local Population
Studies, 81 (2008), pp. 75–83.

9 C. Galley, ‘ “One face, one voice, one habit, and two persons!” The survival of  twins in early modern soci-
ety’, Local Population Studies, 51 (1993), pp. 73–6.
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The extent and coverage of  Anglican parochial registration

Parish registers are subject to both systematic and non-systematic omissions that may affect
the accuracy of  subsequent calculations of  infant mortality. The potential researcher faces
three main problems. First, some registers have been lost or they were kept sufficiently
badly to preclude serious demographic analysis. Examples are easy to find. In 1746 on his
appointment as vicar of  Howden, east Yorkshire, James Godmond wrote in the parish
register, ‘Several Baptisms and Burials, being sent in irregularly, are to be found on p. 92,
and some I am afraid never come to my Hand at all’.10 Little can be done here, but such
omissions are usually easy to identify and care must always be taken to ensure that registra-
tion is complete and sufficient details are included to allow any linking procedure to take
place before analysis is attempted.11 The fact that parish registers were administered under
the auspices of  the Church of  England means that these documents have survived less well
in Wales and Scotland. In 1538 Scotland was a separate country, and while all parishes were
required to keep a register of  baptisms from 1552, and a recommendation was issued in
1565 that burials should also be recorded, early Scottish parish registers are generally of
disappointing quality with few complete ones surviving over a sufficiently long period to
make substantial demographic analysis feasible.12 Welsh registers, when they survive, suffer
from an additional problem because, with a relatively restricted name pool in use, establish-
ing links between individuals is often difficult, if  not impossible.13 This has meant that
most analyses have been undertaken on English registers, a situation that is unlikely to
change. The chance survival of  good quality registers will clearly limit enquiry, but suffi-
cient exist to enable the main patterns to emerge over the course of  three centuries.

Second, the vital events of  only a certain proportion of  the population were recorded in
parish registers. During the sixteenth century when church attendance was compulsory, regis-
tration was virtually complete, but during the seventeenth and eighteenth centuries the rise of
nonconformity meant that some individuals refused to have their children baptised, although
sometimes the lack of  an alternative forced them to use the churchyard for their burials.14

Further problems occurred in some towns where there were insufficient churches to cope
with expanding populations and, as church attendance began to fall, ecclesiastical registration
began to break down and this eventually led to the introduction of  a civil registration system.
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10 G.E. Weddell (ed.), The Parish Register of  Howden 1725–1770, Yorkshire Parish Registers Series, 48 (1913),
p. 75. Godmond obviously did not perform all the baptisms and burials in his parish. Another interesting
example is from Dolbenmaen, Caernarfonshire: ‘There has been a most shameful neglect for 20 years in
this Parish without any account of  Burials, Marriages & Christenings owing to a Drunken Curate Mr
Davies lately Dead. Octbr. 9th 1790. Jeffry. Holland, rector’, see http://northwalesmisc. blogspot.co.uk/
[accessed October 2019].

11 See M. Drake (ed.), Population Studies from Parish Registers (Matlock, 1982), pp. x–xxv.
12 See M. Flinn (ed.), Scottish Population History from the Seventeenth Century to the 1930s (Cambridge, 1978).
13 R.W. Macdonald, ‘The parish registers of  Wales’, National Library of  Wales Journal, 19 (1976), pp. 399–429.
14 Following the Reformation and the succession of Queen Elizabeth, the Act of Uniformity (1559) made

weekly church attendance compulsory subject to a substantial fine, see C.D. Field, ‘A shilling for Queen
Elizabeth: the era of state regulation of church attendance in England, 1552–1969’, Journal of State and
Church, 50 (2008), pp. 213–53.
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Third, while information about births and infant deaths is ideally required to investigate
infant mortality, parish registers generally only recorded baptisms and burials. This creates
problems since in some instances infants who died unbaptised were denied Christian burial
and all trace of  them may be absent from the burial register.15 In medieval times it was
thought that infants dying unbaptised entered limbo and consequently it was important to
baptise all infants shortly after birth. Such was the importance of  baptism that even a lay
person, which was usually the midwife, was allowed to perform this rite if  the infant was
thought likely to die. This practice was discouraged after the Reformation and gradually
baptism was turned into a public ceremony which ideally should take place on the Sunday
following the infant’s birth, unless the infant was in danger of  dying.16 One consequence
of  this was that, over time, average birth-baptism intervals gradually lengthened. Some
infants were given an informal private baptism prior to the formal public ceremony and if
for some reason, such as the infant’s death, the church service did not take place, then
under-registration may have occurred.17

Little can of  course be done about the distribution of  surviving registers, but the other
two problems affected all registers to some extent. Early registers tend to have fewer prob-
lems than later ones and by the beginning of  the nineteenth century the quality of  registra-
tion had deteriorated in many places with the reasons being noted by John Rickman when
he commented on results from the first national census in 1801:

Many Congregations of  Dissenters, inhabiting Towns, have their own peculiar
Burying Grouynds [and those that do not] bury in the Cemeteries of  the estab-
lished Church, but do not baptize in it. … some persons, from motives of
Poverty or Convenience, inter their Dead without any religious Ceremony …
Some irreligious Persons do not cause their Children to be baptized at all …
Children who die before Baptism are interred without any religious Ceremony.18

These problems were serious and in 1837 a national civil registration system was intro-
duced. To some extent Rickman’s comments applied to the country as a whole, but certain
areas, especially the towns, were more affected than others. In London there had always
been some degree of  choice over where an individual could be buried and as churchyards
became overcrowded alternatives were always being sought.19 Major problems occurred in
the rapidly expanding industrial towns of  the late eighteenth and early nineteenth centuries.
Here population growth far outstripped new church building and the overall quality of
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15 C. Daniell, Death and Burial in Medieval England (London, 1997), pp. 127–8 suggests that there may have
been special sections within some churchyards for the burial of  unbaptised infants.

16 W. Coster, Family and Kinship in England 1450–1800 (Harlow, 2001); R.S. Schofield, ‘Monday’s child is fair
of  face’: favoured days for baptism, marriage and burial in pre-industrial England’, Continuity and Change,
20 (2005), pp. 93–109, here at pp. 100–2.

17 By the eighteenth century, questions were being raised about the role of  infant baptism. See the discussion
in R. Houlbrooke, Death, Religion and the Family in England 1480–1750 (Oxford, 1998), pp. 49–53.

18 See D.V. Glass (ed.), The Development of  Population Statistics (Farnborough, 1973); C. Galley, The Demography
of  Early Modern Towns: York in Sixteenth and Seventeenth Centuries (Liverpool, 1998), pp. 153–5.

19 V. Harding, The Dead and the Living in Paris and London, 1500–1670 (Cambridge, 2002), pp. 49–50.
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registration was often poor. In Sheffield, in addition to the original parish church, seven
more Anglican churches were in use by 1830, but these could still hardly cope with a popu-
lation of  91,692 in 1831.20 Likewise, during the early nineteenth century Leeds had 17
Anglican churches while there were 30 in Manchester and Salford, but under-registration
still occurred.21 Consequently, few have attempted demographic analysis in such places.
However what happened in the industrialising towns, where trends may have deviated
significantly from national ones, is of  such importance to the demographic history of
Britain that urban registers need to be examined in much greater detail than has so far been
the case. The examination of  nonconformist registers may be able to overcome some of
these difficulties, although it is important to establish that the population at risk for both
births and deaths remained the same. With the exception of  some notable studies using
Quaker registers, nonconformist registers are a source that has remained largely untapped
by historical demographers.22
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20 R. Humphery-Smith (ed.), The Phillimore Atlas and Index of  Parish Registers (Chichester, 1984), pp. 41B, 266;
A.D.H. Crook, ‘Population and boundary changes, 1801–1981’, in C. Binfield, D. Martin, R. Childs, R.
Harper, D. Hey, G. Tweedale and R. Harman (eds), The History of  the City of  Sheffield 1843–1993, 3 vols
(Sheffield, 1993), pp. 482–3. The need for additional burial spaces also led to the opening of  Sheffield
General Cemetery in 1836.

21 Humphery-Smith, Phillimore Atlas, p. 41B.
22 J. Landers, Death and the Metropolis: Studies in the Demographic History of  London 1670–1830 (Cambridge, 1993);

R.T. Vann and D. Eversley, Friends in Life and Death: the British and Irish Quakers in the Demographic Transition
(Cambridge, 1992).

Table 1 Comparative birth-baptism intervals by period

Period Interval in days by which stated

percentage of infants were baptised

25 50                75

Earliest parish 1 1 4

1650–1700 Median parish 2 8 14

Latest parish 13 19 27

Earliest parish 2 6 11

1771–1789 Median parish 16 26 38

Latest parish 26 52 155

Earliest parish 1 3 6

1791–1812 Median parish 22 30 64

Latest parish 48 114 198

Note: This table is based on an analysis of 43 parish registers, although not every register

recorded birth-baptism intervals in each of the three periods. The ‘earliest parish’ refers to

the parish that recorded the shortest birth-baptism intervals and the ‘latest parish’ to the

parish that recorded the longest birth-baptism intervals.

Source: B. Midi Berry and R.S. Schofield, ‘Age at baptism in pre-industrial England’, Population 

Studies, 25 (1971), p. 458.
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Whether certain groups are excluded from parish registers, be it due to nonconfor-
mity, indifference or private baptism, is of  crucial concern when attempting to assess
overall population size, but it has less impact on the calculation of  IMRs if  such groups
are absent from both baptism and burial registers.23 The resulting IMRs will only of
course be applicable to the Anglican population and it may be possible that noncon-
formists adopted different approaches to child rearing which would cause the calculated
rates not to be representative of  the population as a whole.24 Likewise, those individu-
als that Rickman identified as ‘irreligious’ or using home baptisms were likely to come
from distinct social groups and their absence may also affect the calculated rates. There
is relatively little evidence on both these subjects, but the most important issue to affect
the calculation of  IMRs concerns the possible non-registration of  the burials of  unbap-
tised infants. This problem tended to worsen during the eighteenth century as birth-
baptism intervals lengthened (Table 1). During the sixteenth century birth-baptism
intervals tended to be short and they gradually increased during the seventeenth and
eighteenth centuries; however, Table 1 also shows that local baptismal customs varied
considerably, as they probably did within different families.25 Given that there was an
inevitable delay between birth and baptism (and usually a much shorter one between
death and burial), IMRs calculated from parish registers will always slightly overestimate
the true rate as the period of  observation should be exactly one year. With short inter-
vals any discrepancies will be small, although it is clear from Berry and Schofield’s
sample that in every period birth-baptism intervals in some parishes could be substan-
tial. Lengthening birth-baptism intervals will not affect the calculation of  IMRs if
unbaptised infant burials were consistently recorded and it is obvious that those parishes
where intervals were short should have fewer of  these burials than parishes where inter-
vals were longer. Given the religious problems associated with dying unbaptised it is
possible that greater efforts may have been made to baptise weak infants thought to be
at risk of  dying. However, by the eighteenth century R.E. Jones found that in North
Shropshire, ‘there seems to have been no relation between the probability of  dying and
probability of  baptism’.26 By contrast, in St Martin-in-the-Fields, London, Jeremy
Boulton and Romola Davenport discovered that while birth-baptism intervals increased
during the eighteenth century the number of  infants dying unbaptised did not, and this
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23 See Galley, ‘Infant mortality in England, 1538–2000: trends, sources and methods’, p. 45.
24 Vann and Eversley, Friends in Life and Death, pp. 192–203.
25 See also the examples given in D. Woodward, ‘The impact of  the Commonwealth Act on Yorkshire parish

registers’, Local Population Studies, 14 (1975), pp. 15–31; R.E. Jones, ‘Infant mortality in rural north
Shropshire, 1561–1810’, Population Studies, 30 (1976), pp. 305–17; Drake, Population Studies from Parish
Registers, pp. 36–70; M.J. Saxby, ‘Ages at baptism in the parish of  All Saints, Sudbury, 1809–1828: a new
approach to their interpretation’, Local Population Studies, 70 (2003), pp. 49–56; A. Wright, ‘Birth-baptism
intervals in Whickham parish, Co. Durham c. 1770–1820’, Local Population Studies, 77 (2003), pp. 81–7; S.
Brush, ‘When were babies baptised? Some Welsh evidence’, Local Population Studies, 72 (2004), pp. 83–7; J.
Perkins, ‘Birth baptism intervals in 68 Lancashire parish registers, 1646–1917’, Local Population Studies, 85
(2010), pp. 11–27.

26 Jones, ‘Infant mortality in rural north Shropshire’, p. 316.
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was due to many infants having been baptised at home in informal ceremonies which
were not necessarily recorded in the parish register.27 With birth-baptism intervals vary-
ing from parish to parish and the recording of  unbaptised infant burials being by no
means consistent, the selection of  an appropriate register remains a crucial issue. While
registration deteriorated in many parishes, even during the early nineteenth century
some registers recorded short intervals and consequently a range of  accurate IMRs have
been calculated across the parish register period.28

To sum up: the wide variety of  recording practices adopted by parish clerks, coupled
with the fact that nonconformity had little impact in some places, ensures that, despite the
various problems listed above, many registers remain excellent sources for the study of
infant mortality. Much is still to be learnt about infant mortality in the parish register period,
especially during the late eighteenth century when IMRs in some places were subject to
change, and the sources needed to investigate this and other topics relating to how and why
infant mortality changed are no doubt lying undisturbed in local archives around the coun-
try.

Before showing how parish registers can be used to estimate IMRs it is necessary to
address the arguments of  those individuals who have questioned the general reliability of
this source—the most prominent being Peter Razzell. Razzell’s thesis is that sufficient indi-
viduals are absent from parish registers to make some forms of  analysis meaningless. In
addition to the possible omissions mentioned above, much under-registration occurred due
to the negligence of  parish clerks, together with their refusal to register burials on account
of  non-payment of  fees. According to Razzell, it was highly unusual for families to give
identical Christian names to living siblings and, if  such instances can be discovered after
family reconstitution has been undertaken on a parish register, then this must be because
the burial of  the elder child has not been recorded in the register.29 If  under-registration
has occurred, then appropriate correction rates can be applied by inflating the calculated
IMR by the proportion of  same-name infants missing from the burial register. Razzell
believes that most infant and other mortality rates calculated from parish registers seriously
under-estimate the true rates.30 The logic and internal consistency of  Razzell’s argument
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27 J. Boulton and R. Davenport, ‘Few deaths before baptism: clerical policy, private baptism and the
registration of  births in Georgian Westminster: a paradox resolved’, Local Population Studies, 94 (2015), pp.
28–47.

28 E.A. Wrigley, R. Davies, J. Oeppen and R.S. Schofield, English Population History from Family Reconstitution
1580–1837 (Cambridge, 1997), pp. 217–48, 268–80.

29 P. Razzell, ‘The growth of  population in eighteenth-century England: a critical reappraisal’, Journal of
Economic History, 54 (1993), pp. 743–71, here at pp. 752–6; P. Razzell, ‘Evaluating the same-name technique
as a way of  measuring burial register reliability in England’, Local Population Studies, 64 (2000), pp. 8–22, here
at p. 8. There is a slight shift in emphasis between these two articles. Compare ‘[i]t was extremely rare to
give two living children identical Christian names’ (1993, p. 752) with ‘same-names were not given to living
siblings in England after the middle of  the seventeenth century, and the practice may never have existed
even at an earlier period’ (2000, pp. 10–11).

30 Razzell, ‘Evaluating the same-name technique’, p. 17 argued that estimates of  infant and childhood mortal-
ity rates derived from London parish registers need to be inflated by about 50 per cent to allow for the
supposed deficiency in the recording of  deaths exhibited by same-name siblings.
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have been questioned by Wrigley and others working at the Cambridge Group for the
History of  Population and Social Structure.31 The ‘same name’ technique was developed by
Louis Henry as a means of  assessing the quality of  French parish reconstitutions, but rather
than assuming that all same-name siblings were a consequence of  burial under-registration,
Henry noted that birth intervals could be divided into three categories according to the fate
of  the next youngest child of  the same sex: (1) where there is definite evidence that the
first-born child was living when the second one was named; (2) where there is evidence that
the first-born child was dead when the second one was named and (3) where the fate of  the
first born is unknown.32 For each category the proportion of  cases can be established
where the younger sibling was given the same name as the elder one. It then remains a
simple procedure to estimate how many children in the third category would have died
before their siblings were named. It is only these children that are missing from the registra-
tion system, rather than, as Razzell assumed, all those with the same name as their siblings
(that is, there are no children in category (1)). Wrigley and his colleagues concluded that ‘[i]t
is, indeed, more than likely that the improvement in the registration of  burials, which
Razzell believed that he detected, reflects the decreasing frequency with which parents used
the same name twice for living children rather than a decline in under-registration’.33

Evidence of  any living same-name siblings will clearly prove problematic for Razzell’s
thesis.

While it remains difficult to quantify the extent of  living same-name siblings, examples
are relatively easy to discover. A brief  search of  the secondary literature reveals that
Thomas Tomkins (1573–1656), the Elizabethan composer, shared his Christian name with
his brother who was a lay-clerk at Gloucester Cathedral.34 Eamon Duffy’s study of  the
Devon parish of  Morebath showed that it was common practice to give the same name to
living siblings; he even cited one example from 1534 of  three unmarried brothers sharing
the same name, John (maior, minor and minimus).35 George Redmonds provides further
examples including Thomas Adde of  Kexbrough (died 1567), whose will showed him to be
the father of  Thomas Adde the elder and Thomas Adde the younger and that of  William
Wilkinson of  Slaidburn who left 20 shillings to Margaret his eldest daughter, but only 8
shillings and 4 pence to Margaret the younger.36 Similarly, the burial register of  St Michael
le Belfrey, York (1668) also gives an example, ‘William, the second sonn of  that name and

112

31 Wrigley et al., English Population History, pp. 98–108.
32 L. Henry, Manuel de Démographie Historique (Paris, 1967), pp. 22–5. This was not referred to by Razzell in his

original 1993 article ‘Growth of  population’.
33 Wrigley et al., English Population History, pp. 100–1. Wrigley et al. then go on to provide a rigorous demon-

stration of  the internal consistency of  their findings. Henry’s method is also discussed in R. Finlay,
Population and Metropolis: the Demography of  London 1580–1650 (Cambridge, 1991), pp. 45–9.

34 P. Scholes, The Oxford Companion to Music, 10th edn (Oxford, 1970), p. 1,027.
35 E. Duffy, The Voices of  Morebath (New Haven, 2001), p. 14.
36 G. Redmonds, Christian Names in Local and Family History (Richmond, 2004), p. 48. Redmonds also discusses

the use of  the diminutive Jenkin for John ‘Junior’—it was clearly necessary to employ some means of
differentiating between living same-name siblings within the family.
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sonn of  William Peniman, esq., July the 24th’.37 Strictly speaking it is possible that some of
the above examples may have been half-siblings, or other family members residing in the
household.38 However, the following three extracts from parish registers refer to sets of
twins and provide conclusive evidence:

Blaby, Leics. (1559). John and John Sicke, the children of  Christopher and Ann
Sicke were baptized. Item 31 Aug John and John were buried.39

Rothwell, Yorks. (Dec 1547). Joh’es et Joh’es fil’ gemelli Joh’nes Sayvell bapt.40

Kirkburton, Yorks. (April 1644). Richard sone of  Mr Richard Horsfall bapt
xxviith day. Richard sone of  Mr Richard Horsfall and the latter borne being
twindles bapt the same day.41

Other living same-name siblings can readily be discovered and a systematic search through
similar sources will no doubt reveal other examples.42

All the above examples come from the sixteenth or seventeenth centuries, but remnants
of  this practice appear to have persisted into the eighteenth century. According to Steve
King, in Calverley-cum-Farsley, a protoindustrial township in the West Riding of  Yorkshire,
‘recycling of  names between live children seems to have been more common than Razzell
allows with a clear tendency to re-use names once the first living child reached age ten’.43

By the eighteenth century sibling name-sharing certainly appears to be in decline, but it
could be argued that the main evidence for this practice is provided by parish registers—
evidence which Razzell rejects. In at least one population, the Isle of  Skye in north-west
Scotland, living same-name siblings persisted into the twentieth century (see Table 2 for
some examples). Here there was a culture of  sibling name sharing, with at least 30 per cent
of  eligible families having living siblings with the same name during the period
1861–1901.44 Moreover, by examining the birth and death registers it was possible to
compare the mortality of  infants who subsequently had a same-name sibling registered
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37 F. Collins (ed.), The Parish Register of  St Michael le Belfrey, York, Part 2 1653–1778, Yorkshire Parish Registers
Series, 11 (1901), p. 129. Likewise, C. Drury and T.W. Hall (eds), The Parish Register of  Sheffield in the County
of  York, Part 2, Yorkshire Parish Registers Series, 60 (1917), p. 32 records the following burial entry, ‘Feb
xxjo (1581) Jones & Jones fil’ Willi Robinson’.

38 Redmonds, Christian Names, p. 49.
39 Burn, History of  Parish Registers, p. 74.
40 Quoted in Steel, National Index of  Parish Registers, Volume 1, p. 118.
41 F. Collins (ed.), The Parish Register of  Kirkburton, co. York Volume 1, 1541–1654 (Exeter, 1887), p. 246.
42 Burn, History of  Parish Registers, p. 74 gives the example of  one John Barker who had three sons named

John Barker and two daughters named Margaret Barker. For other examples, see R. Houlbrook, English
Family Life 1576–1716 (Oxford, 1988), p. 131; Weddell, Parish Register of  Howden, p. 33; Steel, National Index
of  Parish Registers, Volume 1, pp. 115–21. Also see A. Imhof, Lost Worlds: How our European Ancestors Coped
with Everyday Life and why Life is so Hard Today (Charlottesville, 1996), pp. 116–8 for similar German prac-
tices.

43 S. King, ‘Dying with style: infant death and its context in a rural industrial township 1650–1830’, Social
History of  Medicine, 10 (1997), pp. 3–24, here at p. 15.

44 C. Galley, E. Garrett, R. Davies and A. Reid, ‘Living same-name siblings and British demography’, Local
Population Studies, 86 (2011), pp. 15–36.
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with those infants who did not. The same name IMRs were 295 for males and 311 for
females compared with only 78 for males and 59 for females who did not have same name
siblings.45 Virtually half  of  all first born same-name siblings were dead before the next
child of  that name was born into the family, but this means that over half  were not. Using
Razzell’s ‘same-name’ technique to inflate the IMRs of  infants who did not have same-
name siblings would in this case grossly exaggerate rates throughout the island and it would
therefore appear inadvisable to infer general levels of  infant mortality from those observed
among same-name siblings.
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45 Galley et al., ‘Living same-name siblings’, p. 31. See also the subsequent debate: P. Razzell, ‘Living same-
name siblings in England, 1439–1851’, Local Population Studies, 87 (2011), pp. 65–9; C. Galley, E. Garrett,
R. Davies and A. Reid, ‘Living same-name siblings and English demography’, Local Population Studies, 87
(2011), pp. 70–7; P. Razzell, ‘Living same-name siblings and English historical demography: a
commentary’, Local Population Studies, 88 (2012), pp. 76–81; C. Galley, E. Garrett, R. Davies and A. Reid,
‘Living same-name siblings and English historical demography: a final comment’, Local Population Studies,
88 (2012), pp. 82–3.

Table 2 Examples of living same-name siblings, Isle of Skye 1871 and 1891

Name Relationship to Marital Age Occupation

head of status

household

James Steele* Head Wid. 43 Farmer of 7 acres

Roderick do. Son 16 Labourer, general

Ann do. Daughter 14 Scholar

Catherine do. Daughter 12 Do.

Donald do. Son 9 Do.

Margaret do. Daughter 7 Do.

Catherine do. Daughter 5

Catherine do. Daughter 3

William do. Son 1

Janet McInnes** Wife Mar. 36 Crofter’s wife

Donald do. Son 14 Ag. Lab.

John do. Son 11 Scholar

Kate do. Daughter 12 Do.

Christy do. Daughter 9 Do.

Alexander do. Son 6

Donald do. Son 5

Alexander do. Son 3

Donald Lamond Father-in-law 82 Crofter (retired)

Roderick McKinnon** Head Mar. 31 Fisherman

Margaret do. Wife Mar. 28 Do. Wife

John do. Son 4

John do. Son 2

Note: ‘Do.’ means ‘ditto’ (the same as in the preceding entry).

Sources: * Census returns of Skye 1871; ** Census returns of Skye 1891.
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Perhaps the best counter-argument to Razzell is the cumulative evidence that is emerg-
ing following the analysis of  a wide variety of  parish registers. The pattern of  infant and
other mortality rates appears consistent both with respect to geographical variations and
those in the mid nineteenth century.46 Most impressive of  all is the general stability of  mari-
tal fertility, calculated through family reconstitution, that occurred throughout the parish
register period.47 If  all parish registers were beset with lax recording practices, then surely
it would be virtually impossible for such results to occur across a range of  parishes by
chance alone? While Razzell is correct in pointing out that many parishes were affected by
poor registration, with examples being easy to discover, the wide variety of  registration
practices adopted by individual parish clerks ensured that some at least maintained good
registration. Parish registers are by no means ideal demographic sources, but the key to all
successful demographic analysis is to select source material of  the highest quality. The best
parish registers represent a unique source whose careful exploitation has enabled the demo-
graphic history of  the English population to be reconstructed back into the sixteenth
century.

Other useful sources for estimating infant mortality

Three other types of  source have the potential to add to our knowledge of  infant mortal-
ity in the parish register period. The first is the wide variety of  non-Anglican registers which
as yet remain hardly used.48 In some cases these registers may suffer from exactly the same
problems as Anglican ones; they may even be worse since some nonconformist communi-
ties did not have their own graveyards and had to inter their dead in the parish churchyard.
It is therefore important to determine the extent to which these problems affected the
register under investigation before any analysis is undertaken. Quaker registers recorded
births rather than baptisms and anyone marrying outside the faith was deemed to have left
the church; they therefore have clear advantages over Anglican ones.49 Nonconformist
registers allow an alternative set of  rates to be calculated to those from Anglican registers
and, more importantly, they may be more accurate during the crucial period 1750–1837
when the quality of  many Anglican registers deteriorated. Furthermore, with many
nonconformist communities being centred in and around towns, it may be possible to
exploit these sources to estimate IMRs in rapidly growing industrial areas.

Bills of  mortality have also been used to estimate IMRs. These sources usually present
aggregated totals of  baptisms, burials and marriages, sometimes with additional informa-
tion such as age and cause of  death. The cause of  death data tend to be rudimentary and
often refer to symptomatic rather than actual causes, especially where infants are
concerned. Bills of  mortality were usually compiled from ecclesiastical sources so their
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46 C. Galley and N. Shelton, ‘Bridging the gap: determining long-term changes in infant mortality in pre-
registration England and Wales’, Population Studies, 55 (2001), pp. 65–77.

47 Wrigley et al., English Population History, pp. 501–7.
48 See for example A.A. Rollason, The Old Non-Parochial Registers of  Dudley (Dudley, 1899).
49 See Landers, Death and the Metropolis; and Vann and Eversley, Friends in Life and Death.
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accuracy is unlikely to surpass that of  the Anglican registers themselves. The most famous
set are from London and these have been shown to yield reasonable estimates of  infant
mortality, although deaths were only reported for those aged under two years from 1728
and, consequently, it is necessary to make assumptions about the ratio of  infant to two-
year-old deaths in order to estimate IMRs.50 The large number of  events recorded by the
London bills have also allowed annual series of  IMRs to be produced. More limited series
for Carlisle, Chester, Northampton and Liverpool exist together with others for a variety of
places.51 The quality and usefulness of  these sources vary considerably, as does the infor-
mation they contain, and in some instances they merely present aggregated totals culled
from parish registers.52 Bills of  mortality should essentially be treated as secondary sources;
at the very least they provide a ready means of  assessing the quality of  registration within
an area while the best can yield useful estimates of  infant mortality.

The final type of  source encompasses anything that recorded all the children who were
born and died in a particular family. It includes genealogical material and diaries.53 These
sources have hardly been used for quantitative analysis and, while socially selective (since
those recording these events were literate), if  they exist in sufficient quantities then it may
be possible to assess trends over time. The most famous example of  this type of  analysis
is Hollingsworth’s study of  the peerage.54 Subsequent work using Hollingsworth’s data and
similar material from other elite groups has produced plausible estimates of  measures such
as life expectancy and maternal mortality.55 Unfortunately, this genealogical material was
created mainly to record potential male heirs and females and infants dying shortly after
birth may have been under-recorded.56 Likewise, since many of  these groups often moved
between town and countryside it is difficult to disentangle how the combination of  social
and economic factors may have influenced their IMRs. Despite these problems,
Hollingsworth’s study reveals the potential of  these and similar data sets.
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50 Compare R. Woods, ‘Mortality in eighteenth-century London: a new look at the bills’, Local Population
Studies, 77 (2006), pp. 12–23, with P. Laxton and N. Williams, ‘Urbanization and infant mortality in
England: a long term perspective and review’, in M. Nelson and J. Rogers (eds), Urbanisation and the
Epidemiological Transition, Reports from the Family History Group, Uppsala University, 9 (1989), pp. 124–35;
and Landers, Death and the Metropolis, pp. 169–70.

51 C. Galley, N. Williams and R. Woods, ‘Detection without correction: problems in assessing the quality of
English ecclesiastical and civil registration’, Annales de Démographie Historique, (1991), pp. 161–83, here at pp.
168–9; J. Haygarth, ‘Observations on the bill of  mortality, in Chester, for the year 1772. By Doctor Haygarth’,
Philosophical Transactions of  the Royal Society, 64 (1774), pp. 67–78; J. Haygarth, ‘Bill of  mortality for Chester for
the year 1773’, Philosophical Transactions of  the Royal Society, 65 (1775), pp. 85–90; J. Haygarth, ‘Observations on
the population and diseases of  Chester, in the year 1774. By J. Haygarth M.D.’, Philosophical Transactions of  the
Royal Society, 68 (1778), pp. 131–54; J. Heysham, ‘Collected bills of  mortality for Carlisle, 1779–1787’,
reprinted in D.V. Glass (ed.), The Development of  Population Statistics (Farnborough, 1973).

52 T. Short, New Observations on City, Town and Country Bills of  Mortality (London, 1750).
53 See Galley, ‘Infant mortality in England, 1538–2000: trends, sources and methods’, pp. 21–30.
54 T.H. Hollingsworth, The Demography of  the British Peerage, supplement to Population Studies, 18 (London,

1964).
55 R. Smith and J. Oeppen, ‘Place and status as determinants of  infant mortality in England c. 1550–1937’, in

E. Garrett, C. Galley, N. Shelton and R. Woods (eds), Infant Mortality: a Continuing Social Problem (London,
2006), pp. 53–78 here at p. 71.

56 Smith and Oeppen, ‘Place and status’, p. 76.
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All the sources so far discussed enable IMRs to be calculated, but once this has been
achieved it is of  equal—if  not greater—importance to seek to explain how and why rates
varied and changed. Here it is important to adopt a multidisciplinary approach and the
examination of  a range of  non-quantitative sources relating to childbirth, child rearing
practices and infant care (evidence that is often neglected by demographic historians) has
been useful in explaining general patterns.57 Work relating to medical practices such as
obstetrics and midwifery allow issues affecting birth to be explored.58 Likewise, sources
relating to poverty, the poor law, the aristocracy and environmental conditions may also
help to understand the circumstances in which certain groups of  infants were raised.59

Problems of  interpretation remain with these types of  sources since it is difficult to gener-
alise from interesting, but sometimes unique, examples. Explaining patterns of  infant
mortality is difficult given the fragmentary nature of  this type of  evidence; however,
progress can be made if  such sources are viewed as a whole. These issues will be explored
in greater depth later in this paper when an explanatory framework for understanding vari-
ations in infant mortality will be developed. First it is necessary to discuss how IMRs can
be calculated.

Methods for calculating infant mortality rates from parish registers:
reconstitution

The classic means of  extracting age-specific demographic data from parish registers is to
use a technique known as family reconstitution. This method employs a data linking proce-
dure devised by the French demographer Louis Henry and adapted for English registers by
Tony Wrigley in his classic study of  the Devon parish of  Colyton.60 So far, approximately
50 registers have been analysed in this way, many in conjunction with work at the
Cambridge Group for the History of  Population and Social Structure.61 Family reconstitu-
tion involves the linking together of  all events recorded in a parish register that relate to a
particular marriage. Once sufficient families have been reconstituted, intergenerational
links are made and a wide variety of  representative demographic rates can then be calcu-
lated, although results often have to be reported using cohorts of  25 years or more to
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57 V. Fildes, Breast, Bottles and Babies: a History of  Infant Feeding (Edinburgh, 1986); V. Fildes, Wet Nursing: a
History from Antiquity to the Present (Oxford, 1988). For a discussion of  how literature and art can enhance
our understanding of  this subject see R. Woods, Children Remembered: Responses to Untimely Deaths in the Past
(Liverpool, 2006).

58 See the discussion in R. Woods and C. Galley, Mrs Stone and Dr Smellie: Eighteenth-Century Midwives and their
Patients (Liverpool, 2014).

59 For example, see Houlbrook, English Family Life.
60 The technique is described in E.A. Wrigley, ‘Family reconstitution’ in E.A. Wrigley (ed.), An Introduction to

English Historical Demography (London, 1966), pp. 96–129. Results from the Colyton reconstitution are
reported in E.A. Wrigley, ‘Family limitation in pre-industrial England’, Economic History Review, 19 (1966),
pp. 82–109 and ‘Mortality in pre-industrial England: the example of  Colyton, Devon, over three centuries’
in D.V. Glass and R. Revelle (eds), Population and Social Change (London, 1972), pp. 243–73. See also G.
Newton, ‘Recent developments in making family reconstitutions’, Local Population Studies, 87 (2011), pp.
84–9.

61 See, for example, Wrigley et al., English Population History.
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Figure 2 Parish register entries for the ‘Bachelor’ family, St Martin Coney Street, York, 1561–1700

Note: Asterisked burials cannot be assigned to a family.

Source: Original parish register of St Martin Coney Street, York.  Borthwick Institute, University of York

Library PR/Y/MCS.

             

Marriages

(M1) Charles Bachelor married Phalix galloway 15-12-1566

(M2) Matthew Batcheler married Margaret Porter servant to Mr Claphamson 1-2-1624

(M3) Mathew Batchlour married Emott Harrison 21-4-1629

Baptisms

(Bp1) Charles Bacheler sonne of Charles Bacheler 6-8-1570

(Bp2) Alice Bacheler doughter of Charles Bacheler, glasier 26-10-1572

(Bp3) ffrances Batchelor 3-7-1578

(Bp4) Elizabeth Bacheler 15-11-1579

(Bp5) Robert Batchelour son of Mathew Batchelor 7-11-1624

(Bp6) Jane Batchelour daughter of Matthew Batchelor 10-11-1626

(Bp7) Matthew Batchlour sonne of Matthew Batchlour, Carpenter 19-4-1631

(Bp8) Marie Batchlour Daughter of Mathew Batchlor 20-1-1633

(Bp9) Elizabeth Batchler Daughter of Mathew Batchler 2-2-1636

(Bp10) Mary Bacheler ye daughter of Mathew Bacheler 28-1-1638

(Bp11) Jon. the sone of Mathew Batcheler 6-6-1669

(Bp12) Mathew son of Mathew Batcheller, joyner 11-5-1671

(Bp13) Robt. son of Mathew Batcheller, joyner 11-5-1671

(Bp14) Jon. the sonne of Matthew Batcheler 24-6-1673

Burials

(B1) Jane Bacheler, the Doughter of Charles Bacheler 16-5-1568

(B2) Thomas Bacheler 8-2-1578*

(B3) Elizabeth Bacheler 5-4-1581

(B4) Charles Bacheler 29-12-1586

(B5) Elizabeth Batchlor, wief of John Batchlor of Newcastle 12-4-1608*

(B6) Margaret Batchelor, wife of Mathewe Batchelor, Carpenter 5-6-1628

(B7) An infant of Mathew Batchlor’s, Carpenter 28-2-1630

(B8) Dorothie Batchlour, widdow 19-1-1633*

(B9) A male infant of Mathew Batchlers 21-1-1635

(B10) Elizabeth, the daughter of Mathewe Batchler 20-3-1637

(B11) Mary Bacheller, ye daughter of Mathew Bacheler 10-12-1637

(B12) Mary Batchaller, fillia Mathew Bacheler, Carpenter 20-11-1639

(B13) An infant of Mathew Bacheler, male kind 21-7-1641

(B14) Robt, the sone of Mathew Bacheller 12-1-1653

(B15) Mathew Bacheller, Carpenter 18-9-1660

(B16) Emott Batcheler, the wife of Mathew Batchelor, vid. 1-4-1671

(B17) Mathew, the sonne of Mathew Batcheller 25-4-1672

(B18) John, the sonn of Mathew Batcheler 3-7-1672

(B19) Robt, the sonne to Mathew Batcheller 18-8-1672

(B20) Mary, the wife of Mathew Batcheller 27-6-1673

(B21) John, the sonne to Mathew Batcheler 28-1-1675

(B22) mathew batchler 25-3-1697

N         
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Figure 3 Family reconstitutions for the ‘Bachelor’ family, St Martin Coney Street, York, 1561–1700

           
 

N E i  i  b ld l   i f  d h

          
    

1. (M1) 15-12-1566 - Charles Bachelor (d. 29-12-1586 (B4))  Phalix Galloway

Children Name Baptised Buried

1 Jane (16-5-1568) 16-5-1568 (B1)

2 Charles 6-8-1570 (Bp1)

3 Alice 20-10-1572 (Bp2)

4 ffrances 3-7-1578 (Bp3)

5 Elizabeth 15-11-1579 (Bp4) 5-4-1581 (B3)

2. (M2) 1-2-1624 - Matthew Bacheler Margaret Porter (d. 5-6-1628 (B6))

Children Name Baptised Buried

1 Robert 7-11-1624 (Bp5) 12-1-1653 (B14)

2 Jane 10-11-1626 (Bp6)

3. (M3) 21-4-1629 - Mathew Batchlour (d. 18.9.1660 (B15)) Emott Harrison (d. 1-4-1671

(B16))

Children Name Baptised

Buried

1 Infant (28-2-1630) 28-2-1630 (B7)

2 Matthew 19-4-1631 (Bp7) 25-3-1697 (B22)

3 Marie 20-1-1633 (Bp 8) 10-12-1637 (B11)

4 Infant (21-1-1635) 21-1-1635 (B9)

5 Elizabeth 2-2-1636 (Bp9) 20-3-1637 (B10)

6 Mary 28-1-1638 (Bp10) 20-11-1639 (B12)

7 Infant (21-7-1641) 21-7-1641 (B13)

4. Mathew Batchler (b. 19-4-1631 (Bp7); d. 25-3-1697 (B22)) Mary ? (d. 27-6-1673 (B20))

Children Name Baptised Buried

1 Jon. 6-6-1669 (Bp11) 3-7-1672 (B18)

2 Mathew 11-5-1671 (Bp12) 25-4-1672 (B17)

3 Robt. 11-5-1671 (Bp13) 18-8-1672 (B19)

4 Jon. 24-6-1673 (Bp14) 28-1-1675 (B21)

Note: Entries in bold relate to infant deaths.

Source: Original parish register of St Martin Coney Street, York. Borthwick Institute, University of York

Library PR/Y/MCS.
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ensure a sufficiently high population at risk. The technique yields robust demographic data,
although it is imperative to ensure that the register is complete and contains sufficient detail
over a long period of  time so that correct links can be established.

Figures 2 and 3 show how the procedure works. First, all entries that relate to a particu-
lar family name, in this case the ‘Bachelors’ who lived in the parish of  St Martin Coney
Street, York, are grouped together in chronological order under the headings marriages,
baptisms and burials (Figure 2). Next individual family histories are constructed by linking
baptisms and burials to marriages or, if  no appropriate marriage entry can be found, then
a ‘dummy one’ is created (Figure 3). In some cases it may not be possible to make links with
certainty. For instance, if  the heads of  two families living in the same parish have identical
names then it may not be possible to assign events to the correct family unless additional
information is provided. However, the linking process is relatively straightforward in this
example despite the inconsistency in spellings.

With the exception of  three asterisked burials (B2, B5, B8) all the other entries listed in
Figure 2 can be linked to a particular family. The procedure starts with the marriage of
Charles Bacheler to Phalix Galloway on 15 December 1566 (M1). The next event from this
family is the burial of  their daughter, Jane (B1). With no corresponding baptism having
been recorded, it is necessary to assume that this child died unbaptised and a ‘dummy’
baptism record is created with the same date as its burial. There then follow four baptisms
to this marriage (Bp1-4), although as the amount of  detail included in the register decreased
during the 1570s it is not possible to assign with absolute certainty the baptisms of  ffrances
(Bp3) and Elizabeth (Bp4) to this family. Elizabeth’s burial is recorded (B3) and the family
passes out of  observation with Charles’s burial on 29 December 1586 (B4). This last burial
has been assigned to the father, rather than the son, since by this date the register was again
recording relationships to the head of  household—this means that if  the son had been
buried it should have been recorded as ‘Charles son of  Charles Bachelor’. Note that with-
out any additional information it is not possible to assign the burial of  Thomas Bacheler
(B2) to this family. Whilst the register appears to be complete, the lack of  detail provided
in the 1570s means that it would be unwise to include this family in the calculation of  any
subsequent demographic rates, in spite of  the effort expended.

Matters improve with the other families. With the exception of  the burial of  ‘Elizabeth
wife of  John Batcheler of  Newcastle’ (B5) there is a gap of  40 years until the next marriage,
that of  Matthew Batcheler to Margaret Porter on 1 February 1624 (M2). They baptised
their first child nine months after their marriage (Bp5) and a subsequent one two years later
(Bp6). Margaret then died (B6) and just ten months later Matthew remarried on 21 April
1629 (M3). Four children were baptised from this second marriage (Bp7-10), but another
three children only appear in the burial register recorded as ‘an infant of  Mathew Bacheler’
(B7, B9, B13). For whatever reasons this family clearly had little success in rearing their chil-
dren as three died in infancy and another three in early childhood. Their only surviving son,
also called Matthew, reappears in the register when he baptised a son, John, in 1669 (Bp11).
His marriage is not recorded in the register. It probably took place in a different parish and
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therefore a ‘dummy’ marriage record, without a date, has been created. This second
Matthew baptised a further three children (Bp12-14), including a set of  twins, and three
days after the last baptism was recorded his wife, who we learn was called Mary, was buried,
possibly having died as a consequence of  giving birth. All Mathew Batcheler’s children died
in infancy or early childhood (B18-21) and the final entry (B22) records Mathew Batcheler’s
burial in 1697. The exceptionally high infant and childhood rates experienced by the
‘Bachelors’ are not typical of  this parish in this period, although they are indicative of  death
clustering—the fact that many infant deaths occurred within a relatively few high risk fami-
lies.62 Such high rates may have been caused by a genetic disorder or poor maternal and
child care, but without further evidence we cannot be certain.

Figures 2 and 3 illustrate the relative ease with which the process of  reconstitution is
carried out, although when a full reconstitution covering the entire parish register period is
undertaken the number of  entries and amount of  data generated is far greater. Likewise, if
a larger parish was chosen the amount of  data and number of  links to be made would
increase proportionally and it would become increasingly more difficult to ensure that
correct matches are made. Again, it needs to be stressed that it is important that all unbap-
tised infant burials are listed in the burial register since then, as in (M3), they can be
correctly placed within the sequence of  baptisms. The strict set of  rules needed to estab-
lish links often means that large numbers of  events remain unlinked or, as with the earliest
Bachelor family, they subsequently have to be excluded from the calculation of  demo-
graphic rates. This gives rise to concerns about the representativeness of  the so-called
‘reconstitutable minority’.63

Reconstitution is also unable to determine the demography of  the more mobile parts of
the population since, by definition, these individuals will have recorded events in different
parish registers and hence it is often impossible to trace their full demographic history.
Reconstitution is consequently more difficult to perform in places such as towns where
population turnover was high, there were multiple parishes and consequently greater choice
over where couples could marry. It is also possible that migrants and residents exhibited
different demographic characteristics, although whether this extended to infant mortality is
not known and it is difficult to discover precise data on this issue.64 A further problem
arises due to the need to link to a marriage (or a specially created ‘dummy’ marriage record)
which means that reconstitution necessarily excludes the analysis of  illegitimate infant
mortality. While illegitimate fertility comprised less than 5 per cent of  births throughout
early modern England (although it was not so low in parts of  Scotland), illegitimates gener-
ally suffered much higher rates of  mortality than legitimates.65 Consequently, when Wrigley
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62 During this period infant mortality rates (IMRs) in the city of  York were in the region of  260 per thousand
births, see Galley, Demography of  Early Modern Towns, pp. 98–9.

63 David Levine, ‘The reliability of  parochial registration and the representativeness of  family reconstitution’,
Population Studies, 30 (1976), pp. 107–30.

64 See the discussion in King, ‘Dying with style’.
65 See R. Adair, Courtship, Illegitimacy, and Marriage in Early Modern England (Manchester, 1996) for a discussion

of  illegitimacy.
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and his colleagues attempted to provide national estimates of  IMRs they were forced to
assume that, as with some nineteenth century data, the illegitimate IMR was double that of
the legitimate rate and this led to their legitimate rates derived using reconstitution being
inflated by between 1 and 6 per cent.66

In spite of  these problems, family reconstitution provides the most accurate means of
determining IMRs in the parish register period. In most parishes mobility rates were low,
and since the period of  observation for calculating IMRs is one year and much infant
mortality was concentrated into the early months, most infant deaths should be captured
by this technique. Indeed, of  all the rates calculated from reconstitution the IMR should be
amongst the most accurate, provided of  course that an accurate register has been used.
Reconstitution can also yield a wealth of  demographic material relating to childhood and
adult mortality, nuptiality and marital fertility—even a cursory glance at Figure 3 reveals
birth intervals close to two years in most instances. For those whose interest lies primarily
in the study of  infant mortality, however, family reconstitution is too time consuming to be
a feasible proposition. The Colyton reconstitution took approximately one year to complete
and, even with the aid of  advanced computing technology, the linking procedure is not
always straightforward and considerable human input is still required.67 Whilst we should
be grateful to those individuals who have already undertaken reconstitution studies, clearly
a less time-consuming method is required if  large numbers of  new registers are to be inves-
tigated.

A simpler linking method

In order to speed up the calculation of  IMRs a simplified method of  data linkage can be
adopted. In this case it is not necessary to link baptisms and burials directly to a marriage;
instead, for each baptism the burial register is searched over the following year to determine
if  the infant died within one year. In practice the procedure is easier to carry out if  the
method is reversed. Then events that specifically refer to adults can be automatically
excluded from the linking process which is just confined to those burials listed as ‘son or
daughter of ’. This method works best if  the register has been printed or digitised since, as
the burial register is searched, relevant links can be noted onto a copy of  the baptism regis-
ter.68 Once the linking process has been completed, rates can then be calculated in the usual
way. This method has a number of  advantages over reconstitution. All baptisms are in
observation, including those of illegitimates and migrants who may be omitted from a
reconstitution study. Any short gap in the register, which would preclude a full reconstitu-
tion from taking place, will only result in a similar small gap in the series of  calculated IMRs.
Its major advantage over reconstitution is that it is much quicker to perform and thus it
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66 Wrigley et al., English Population History, pp. 217–24.
67 Newton, ‘Recent developments in making family reconstitutions’; R. Davenport, ‘Urban family reconsti-

tution—a worked example’, Local Population Studies, 96 (2016), pp. 28–49.
68 This could easily be accomplished using computer software packages such as Excel or Access. Likewise, if

the register has been printed then any links could be noted onto a photocopy of  the baptism register.
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enables a far greater range of  registers to be included in any study. It also provides a rela-
tively simple means of  identifying potential problems with a register. If  during this process
it suddenly becomes more difficult to make links, then the most likely reason is that the
quality of  registration has deteriorated and this part of  the register can be excluded from
subsequent calculations.
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Figure 4 Calculating infant mortality rates using a simple linking method, a worked example: St

Mary Bishophill Junior, York, 1616–1617

Note: Entries in bold refer to infant deaths. Burial dates have been added to relevant baptism entries

and unbaptised infant burials (in italics) have been added to the baptism register.

Source: Original parish register of St Mary Bishophill Junior, York. Borthwick Institute, University of York

Library PR/Y/MBpj.

            
      

1616

Thomas sone of Wm. Eshebourne the xjth daye of Februarye; Buried 23 February

Richard sone of Robert Greeneburye the xxviijth of Februarye

Aylce daughter of Jesper Dobyson the xxiiijth daye of Marche

Wm. sone of Wm. Teshe the xvjth daye of Aprill

Frances dawghter of John Coweme’ the xxtie daye of June

Buried—a man Child of Guye Thompson of Hoolegaite unbap. the xxvjth August

John sone of Wm. Bynes the Last Daye of August

Tho: sone of Roger Wannop the first daye of October

Anne Dawghter of Thomas Stockdayle the xxviijth day of October; Buried 25 April 1617

1617

John Bryane the xxiijth daye of January

George sone of John Accers the ixth of Februarye

Buried—A child of Wm. Blithes of Overpopleton unbapt. the vth daye of Marche

Marye Dawghter of Thomas Labourne of Hollgaite the xvjthe Daye of Mar

Buried—A Child of Thomas Halls unbapt. the xxiijth daye of Maye

John Sone of John Barron the vijth daye of August; Buried 11 August

John Sone of John Browne the ixth daye of August

Elizabeth Dawghter of James Slaiter the xxviijth daye of August

Margerye Daughter of Francis Blackbourne the xxth daye of September

George Sonne of George Wright the iijth Daye of October; Buried 3 December

Ann dawghter of John Randell the xijth Daye of October

Elizabeth Dawghter of John Barrabye the xxth daye of November; Buried 26 November

A child of stranger the xxvijth daye of November

Anne dawghter of John Coward the third daye of December; Buried 7 December

Jaine dawghter of Thomas Manners of Hoolegaite the xiiijth daye of Dec.
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The simplified linking method has one major disadvantage, however. It is much more
difficult to deal with unbaptised infant burials, unless they are specifically identified in the
register (see Figure 1, examples (5)–(8)). In cases where these burials are included, but not
identified, they would simply be fitted into appropriate gaps in the sequence of  baptisms in
a reconstitution study (for example (B1) in Figures 2 and 3). This cannot happen when this
simpler method is employed. The selection of  an appropriate register is therefore crucial
and it would be unwise to embark on this process unless some indication of  unbaptised
burials is provided for at least part of  the study period. Figure 4 illustrates how baptisms
and burials are linked, with all the entries that form the numerator in the infant mortality
calculation being highlighted in bold. Note that unbaptised infant burials were specifically
labeled during the 1610s, although there must be some uncertainty about whether the
stranger’s child that was buried on 27 November 1617 was an infant.69 The inclusion of
unbaptised infant burials in the register crucially affects any IMRs that are calculated.
Without these burials, the overall IMR would be 300 per 1,000 baptisms (6 dying from 20
baptisms) while their inclusion produces a rate of  417 (10 out of  24). These very high rates
are partly a consequence of  the very small sample size and the fact that exceptional years
were selected to illustrate how the linking process is carried out (this of  course also applies
to the Bachelor family in Figures 2 and 3). In general, it was unusual for parish registers to
identify unbaptised infant burials, but an exhaustive examination of  York’s parish registers
revealed that they were recorded in sufficient numbers to provide a good estimate of  their
level throughout the period. Approximately seven per cent of  all infants died unbaptised in
York between 1561 and 1700 and this result was then used to correct the rates calculated
using this method and provide an estimate of  an overall IMR for the city. Reassuringly
when the corrected rates were compared to those calculated via reconstitution any differ-
ences were only slight.70 This correction rate is of  course dependent on both the delay
between birth and baptism and the level of  infant mortality, so the one calculated for York
may not be suitable for universal application as levels of  urban infant mortality were high
during the early modern period. Reconstitution is a far more powerful tool than the simple
linking procedure, but the simpler method has the potential to add greatly to our knowl-
edge of  infant mortality in the parish register period.

Estimating infant mortality rates using aggregate methods

When age at death is recorded in the burial register, a practice that became increasingly
common during the late eighteenth century and especially after Rose’s Act of  1812, it is
possible to estimate infant mortality by dividing the number of  infant deaths by the number
of  baptisms within any period. In this case it is still important that all unbaptised infant
burials are included in the register, but they need not be specifically identified (Figure 1,
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69 In this register unbaptised burials are described as ‘a child of  X unbapt’. Different descriptions were used
in other registers.

70 Galley, Demography of  Early Modern Towns, p. 96.
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example (9) for instance). This method of  calculating infant mortality is highly sensitive to
deficiencies in registration and, for accurate rates to be calculated, it is important to ensure
that both baptismal and burial registration are complete. If  this is not the case, then it needs
to be established that those groups who are absent from the baptism register did not bury
their dead in the parish graveyard. It is instructive to consider an example when examining
both the potential and pitfalls of  employing this method, and the one considered here is
due to Paul Huck, who used it to calculate IMRs in a number of  northern industrial
parishes between 1813 and 1836.71 Huck assumed that burial coverage was largely complete
and, while he acknowledged that some infants died before they could be baptised, any
losses were deemed to be small and confined to neonates. In the large industrial parishes
with which he was dealing, such assumptions need to be questioned, however. An approx-
imate test of  baptismal coverage in these parishes can be given by comparing Huck’s
baptism rates for 1813–1836 (which can be estimated by assuming constant population
growth between censuses) with the birth rate in 1839–1841 in the Registration District
(RD) in which each parish was located (Table 3). There will no doubt have been some vari-
ation between the birth rate in the parish and the much larger RD, but both rates should be
broadly similar. However, as Table 3 shows, only in Ashton are the two rates close to each
other. In most parishes fewer than half  the expected number of  children were baptised,
whilst in Great Harwood and Denton astonishingly high baptism rates occurred. The most
likely reasons for any shortfalls are, as Rickman mentioned, that a large proportion of  the
population were nonconformists and used different churches, or simply that many parents
did not bother to have their children baptised. The very high rates in Great Harwood and
Denton suggest that people from outside these townships must have been baptising infants
in the churches in these places. Before accepting Huck’s estimates of  infant mortality, there-
fore, it is necessary to ensure that the proportion of  the population who baptised their
infants was identical to that which used the churchyard for burials. It would also be useful
to compare burial registration in the parish with civil death registration data.

In Ashton, which appears to have good baptismal coverage, problems occur when no
attempt is made to discover the extent to which all births and baptisms that occurred within
the parish were faithfully captured in the register. In 1821, as a result of  population pressure,
work began on a new church in that parish, St Peter’s. The building was consecrated in 1824
and a new register was started.72 This register appears to be accurate; it recorded the ages of
infant burials in months, but the IMR, calculated using the simple aggregate method, was an
astonishing 841 deaths per 1,000 baptisms between 1824 and 1836. Furthermore, only 6 per
cent of  infant burials were aged under one month which suggests that there must also have
been significant under-registration of  neonatal deaths. The explanation for this very high
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71 P. Huck, ‘Infant mortality in nine industrial parishes in northern England, 1813–1836’, Population Studies, 48
(1994), pp. 513–26.

72 Huck, ‘Infant mortality in nine industrial parishes’, p. 521; Lancashire Parish Register Society, Registers of  St
Peter’s, Ashton-under-Lyne, St Peter’s Blackley and St Lawrence’s Chorley, Lancashire Parish Register Society, 129
(1990), pp. 1–36.
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IMR has, of  course, nothing to do with levels of  mortality in Ashton: quite simply more people
used this new church for burials than for baptisms.73 Between 1831 and 1837, 24, 24, 29, 25,
35, 51 and 37 baptisms were recorded annually compared with 66, 76, 84, 115, 132, 148 and
176 burials. Presumably with plenty of  space in its new churchyard, burial plots were easy to
obtain and people from all over Ashton, including Denton township, used this burial ground.

Dividing infant burials by total baptisms is a crude method of  determining IMRs, espe-
cially in parishes which were subject to considerable population increase. It will produce
accurate rates if  registration is complete or the population at risk remained the same for
both baptisms and burials. When age at death is consistently stated this method provides
an easy means by which infant mortality can be assessed. Moreover, in the early nineteenth
century any rates calculated by this method can readily be compared with those in the early
years of  civil registration. The great advantage of  this method is that it is easy to undertake
and provided that a number of  simple checks are made, it should, in many instances,
produce reliable rates.

Assessing the accuracy of  parish registers

Given the above difficulties, it is essential to ensure that IMRs calculated from parish regis-
ters provide a true picture of  demographic patterns in the area under study. In many cases
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73 This appears to be a good example of  ‘traffic in corpses’: see J. Boulton, ‘Traffic in corpses and the
commodification of  burial in Georgian London’, Continuity and Change, 29 (2014), pp. 181–208.

Table 3 The possible extent of baptismal under-registration in nine industrial parishes,

1813–1836

Parish Population Total Baptism Birth rate

baptisms rate per 1839–1841 per

1813 1836 thousand thousand

Walsall 11,330 17,724 7,718 22.7 30.6

Handsworth 3,178 5,509 2,483 24.7 41.9

West Bromwich 7,851 20,009 6,650 22.1 41.9

Sedgeley 14,535 22,599 9,288 21.4 48.3

Armley 3,169 5,411 3,152 31.7 38.9

Wigan 32,743 48,091 19,762 20.8 37.1

Great Harwood 1,754 2,353 2,660 54.6 38.7

Denton 1,670 3,099 3,781 69.3 38.6

Ashton 20,269 39,442 27,746 40.9 38.6

Note: There was some under-registration of births in the early years of Civil Registration, but this

was likely to have been lower than in the parochial registration system that it replaced. See

C. Galley, ‘Infant mortality in England 1538–2000: stability and the beginnings of change,

1837–1910’, Local Population Studies (forthcoming).

Sources: P. Huck, ‘Infant mortality in nine industrial parishes in northern England, 1813–1836’, 

Population Studies, 48 (1994), pp. 513–26; Registrar General, Eighth Annual Report of 

the Registrar General of Births, Deaths and Marriages in England, British 

Parliamentary Papers 1847-48 XXV [C. 967].
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it is relatively simple to demonstrate when registration is defective, since gaps in the regis-
ter, a sudden change in the level of  detail provided or an inability to make links between
baptisms and burials are easy to detect. However, it will always be difficult to prove that
registration was perfect and no absolute test of  the accuracy of  a parish registers exists.
Cross checking with sources such as bishop’s transcripts may reveal missing entries, but
with no definitive source recording births and deaths there is always the possibility that
lax recording methods may cause rates calculated from any form of  record linkage to be
unreliable. Moreover, since the results can only be fully tested after the linking process
has been completed, the researcher may then be reluctant to abandon his or her work
given the amount of  time and effort invested in it. When Wrigley and his colleagues set
about assessing national population trends using family reconstitution data, they selected
26 from a total of  34 of  the most reliable reconstitutions that had then been under-
taken.74 Yet even within this highly selective sample, demographic data from only eight
parishes were deemed sufficiently accurate to yield IMRs for the period 1790–1837 and
these parishes comprised only 0.18 per cent of  the national population in 1801.75

Moreover, no clear set of  criteria was used to establish the reliability of  their results. The
process they adopted makes much of  the ‘feel’ of  the register in terms of  whether over-
all patterns of  registration, especially of  baptisms and burials, appeared plausible and
sometimes a substantial decline in infant mortality was used as an indication of  deterio-
rating registration.76 Wrigley and his colleagues acknowledge potential problems with this
approach, specifically that any outlier parish which does not conform with expected
patterns may be excluded from the sample. Despite this problem, all aspects of  a regis-
ter need to be carefully inspected in order to have confidence in the resulting demo-
graphic data. It is also important to be able to identify those registers that are likely to
yield the most accurate rates before any time-consuming analysis is undertaken, but this
is not always possible.

The only study that has sought to analyse patterns of  infant mortality over a wide area
in the parish register period was carried out by R.E. Jones who calculated IMRs in 60 mainly
rural North Shropshire parishes.77 Only those parishes with a printed register were chosen
for analysis and the simple linking method was used to calculate IMRs. These registers
yielded a range of  rates for the period 1561–1810, but it was clear that many must have
been affected by under-registration.78 Jones showed that registration practices varied
considerably within his sample and that the specific recording of  unbaptised infant burials
or stillbirths together with the fact that high infant burial rates were recorded by individual
priests were useful indicators of  a register’s accuracy. Consequently, Jones identified a
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74 Wrigley et al., English Population History, pp. 20–3.
75 Wrigley et al., English Population History, p. 26.
76 Wrigley et al., English Population History, pp. 28–39.
77 Jones, ‘Infant mortality in rural north Shropshire’; R.E. Jones, ‘Further evidence on the decline in infant

mortality in pre-industrial England: north Shropshire, 1561–1810’, Population Studies, 34 (1980), pp. 239–50.
78 Jones, ‘Infant mortality in rural north Shropshire’, pp. 309–11.
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minority of  ‘good’ registers and much of  his subsequent analysis is based on these regis-
ters. Unfortunately, one consequence of  Jones’s method was that those registers recording
high IMRs were more likely to be deemed ‘good’ and it could not be established with
certainty whether registers with lower rates were also accurate. Jones provides an interest-
ing analysis of  the problems of  verifying the accuracy of  parish registers and both of  his
articles provide rewarding reading.

In 1977 Wrigley, investigating the plausibility of  IMRs produced using family reconsti-
tution, employed a more scientific approach to establish the accuracy of  parochial registra-
tion, the so-called biometric analysis of  infant mortality. This technique, devised by the
French demographer Jean Bourgeois-Pichat, examined the distribution of  infant deaths
and attempted to differentiate, in the absence of  any cause of  death data, exogenous deaths
(those associated with the external environment) from endogenous deaths (those associ-
ated with disorders inherited from the mother and birth injuries).79 Bourgeois-Pichat
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79 E.A. Wrigley, ‘Births and baptisms: the use of  Anglican registers as a source of  information about the
numbers of  births in England before the beginning of  Civil Registration’, Population Studies, 31 (1977), pp.
281–312; J. Bourgeois-Pichat, ‘An analysis of  infant mortality’, Population Bulletin of  the United Nations, 2
(1952), pp. 1–14.

Figure 5 The relationship between the cumulative infant mortality rate and age at death
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postulated that the cumulative IMR, and hence exogenous mortality, is proportional to the
function log3(n+1) where n = age at death in days. Thus, by drawing a graph of  this relation-
ship it should be possible to split endogenous from exogenous mortality since where the line
of  cumulative IMR crosses the y axis will give the endogenous rate (Figure 5). In this hypo-
thetical example the line of  cumulative mortality is approximately straight and when the
regression line is drawn it reveals an endogenous IMR of  92 per 1,000 live births compared
to an overall IMR of  230. The neonatal IMR is 120 and consequently 28 (120–28) neonatal
deaths per 1,000 live births must be due to exogenous causes. The relatively high level of
endogenous mortality is reassuring and implies that in this example registration is good;
however, if  the endogenous IMR is negative, implausibly low, or the line is far from straight,
then questions need to be raised about the accuracy of  the data. In many instances when
IMRs calculated from parish registers are subjected to this examination the lines of  cumula-
tive infant mortality are straight and levels of  endogenous mortality well above zero.80

As a greater amount of  work has been undertaken on this technique a significant
number of  exceptions have been found to this so-called ‘rule’. First, the line of  the cumu-
lative IMR is not always straight. It can be affected by differing breastfeeding patterns, and
even two of  the examples selected by Bourgeois-Pichat: Quebec (1944–1947) and Sardinia
(1948), were not straight.81 Second, the regression line has been calculated in various ways.
Different numbers of  data points scattered over the first year of  life have been used, and
attempts have been made to use both linear and quadratic (curvilinear) regression.82 Such
seemingly subtle technical matters can have a profound effect on the calculated levels of
endogenous mortality. A quadratic regression will nearly always produce a better fit and
usually lead to higher levels of  endogenous mortality. Third, it is not known why
Bourgeois-Pichat fixed upon the transformation log3(n+1), and, with no accurate cause of
death information being available in the parish register period that allows endogenous and
exogenous infant mortality to be differentiated, it is not possible to provide an independ-
ent verification of  this technique.83 To illustrate these points Figure 6 uses early county-
level civil registration data and compares endogenous and overall IMRs calculated using
linear (a) and quadratic (b) regressions respectively. We might suppose that early nineteenth
century civil registration data are more accurate than those derived from many parish regis-
ters, but even here, very low or sometimes even negative endogenous IMRs can result when
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80 Wrigley et al., English Population History, p. 227; Galley, Demography of  Early Modern Towns, p. 60. The
straightness of  the regression line is indicated by R2 which should be equal to 1 if  the fit is perfect and the
line is straight.

81 J. Knodel and H. Kintner, ‘The impact of  breast feeding patterns on the biometric analysis of  infant
mortality’, Demography, 14 (1977), pp. 391–409; Bourgeois-Pichat, ‘Analysis of  infant mortality’, p. 8.

82 Compare Wrigley, ‘Births and baptisms’, pp. 283–4, which uses a linear regression, with Wrigley et al.
English Population History, p. 225, which uses a quadratic regression.

83 See the discussion in C. Galley and R. Woods, ‘On the distribution of  deaths during the first year of  life’,
Population: an English Selection, 11 (1999), pp. 35–60 which argues that whilst this technique is still useful
‘there is no one fixed law-like relationship’ concerning the distribution of  deaths over the first year of  life
(p. 57). Rather there are substantial variations both over time and space and�while it cannot as yet be
demonstrated�this is also likely to be the case for the parish register period.
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Figure 6 The relationship between endogenous and total infant mortality rate calculated by (a)

linear regression and (b) quadratic regression, English and Welsh registration counties,

1839–1846

Sources: Registrar General, Eighth Annual Report of the Registrar General of Births, Deaths and

Marriages in England, British Parliamentary Papers (hereafter BPP) 1847–48 XXV [C. 967];

Registrar General, Ninth Annual Report of the Registrar General BPP 1847–48 XXV [C. 996].
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the regression method is used.84 The linear regression appears to provide a particularly bad
fit with the three metropolitan counties having endogenous rates of  0.9, 8.7 and –2.3 per
1,000 live births and 20 of  the 47 counties recording endogenous IMRs less than 20. Similar
counties also recorded very different endogenous rates: compare the rates of  32.7 in West
Riding of  Yorkshire with 12 in Lancashire and 10.6 in Devon with 37.3 in Lincolnshire.85

Conventionally this would suggest that many areas experienced considerable under-regis-
tration, but, if  this was the case, then variations in under-registration must have been far
greater than those calculated by Teitelbaum given that many districts apparently experi-
enced none.86 The quadratic regression appears to provide better results, but endogenous
rates still ranged from 7.4 per 1,000 live births in metropolitan Kent to 38.8 in Durham.
Figure 6 therefore shows that levels of  endogenous mortality varied considerably in the
period 1839–1846, in part due to the methods used to estimate it. It also suggests that
absolute levels of  endogenous mortality cannot be calculated and appears to challenge the
view ‘that a low endogenous mortality of  about 20-35 per 1,000 prevailed generally in
England by the midnineteenth century, whatever the overall level of  infant mortality’.87

Indeed, only 53 per cent of  counties experienced endogenous IMRs in the range 20–35,
calculated using linear regression, although this increases to 76 per cent if  a quadratic
regression is used. It is therefore necessary to raise questions about whether this technique
can be used to establish the accuracy of  data compiled from parish registers.88

A final consequence of  Bourgeois-Pichat’s ‘test’ is that it assigns a large proportion of
neonatal deaths to endogenous causes. This has led some who have examined changing
levels of  neonatal mortality in the parish register period to focus almost exclusively on the
endogenous component, thereby downplaying the possible influence of  neonatal infec-
tions which may have been of  great significance during this period.89 While examining the
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84 For a full discussion of  these issues see Galley and Shelton, ‘Bridging the gap’; and Wrigley, ‘Births and
baptisms’, pp. 299–304. For a discussion of  some early resistance to civil registration see M. Nissell, People
Count: a History of  the General Register Office (London, 1987) pp. 20–4.

85 When a similar exercise was carried out using registration district data 19 registration districts recorded
negative endogenous rates, see Galley and Shelton, ‘Bridging the gap’, p. 72. One district, Great Yarmouth,
even had a negative endogenous rate when a quadratic regression was used.

86 M.S. Teitelbaum, ‘Birth underregistration in the constituent counties of  England and Wales: 1841–1910’,
Population Studies, 28 (1973), pp. 329–43. Teitlebaum’s Table 1 provides county correction factors to
compensate for birth under-registration and these bear little relationship to the pattern revealed in Figure
6. For example, Lancashire, with low endogenous mortality, has a correction factor of  1.012 while the West
Riding of  Yorkshire, with high endogenous mortality, has a correction factor of  1.063.

87 Wrigley et al., English Population History, p. 233.
88 It would certainly appear unwise to use Bourgeois-Pichat’s test to correct for under-registration. See Huck,

‘Infant mortality in nine industrial parishes’, p. 518 who corrects the IMRs calculated in his nine parishes
by assuming that all under-registration takes place in the first month and endogenous mortality was 25 per
1,000. For the period 1813–1824 Huck calculated endogenous mortality rates ranging from 15 to –3 per
1,000 live births which conventionally would suggest that all his registers are defective.

89 N. Hart, ‘Beyond infant mortality: gender and stillbirth in reproductive mortality before the twentieth
century’, Population Studies, 52 (1998), pp. 215–29; E.A. Wrigley, ‘Explaining the rise in marital fertility in
England in the ‘long’ eighteenth century’, Economic History Review, 51 (1998), pp. 435–64; V. Fildes,
‘Neonatal feeding practices and infant mortality during the 18th century’, Journal of  Biosocial Science, 13
(1980), pp. 313–24.
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distribution of  deaths in the first year of  life is undoubtedly useful in assessing the accu-
racy of  sources for infant mortality, with no independent assessment of  the Bourgeois-
Pichat ‘test’ being possible, the apparent mathematical precision of  this technique may lead
to some real changes becoming obscured.90

At this point it is worthwhile reiterating that no absolute test of  a register’s accuracy can
exist. By employing a series of  simple checks an assessment of  the quality of  parochial regis-
tration can be made, but throughout the process it is necessary to treat parish registers as qual-
itative as well as quantitative sources. The researcher needs to develop a ‘feel’ for the register’s
accuracy and, as the analysis proceeds, any problematic parts of  the register can be excluded
from subsequent analysis. Indeed, this process is similar to how an expert would establish the
authenticity of  an old master painting. Careful inspection of  the register� preferably the orig-
inal�and an understanding of  how easily the various links can be established, together with an
examination of  the consistency of  the resulting demographic data should enable researchers
to have confidence in their results. Of  course, any process which includes a subjective element
may be open to question, but a flexible approach is essential in order to make the maximum
use of  these valuable sources. The following series of  checks on the accuracy of  a parish
register should therefore be used as a guide rather than as a rigorous series of  tests.

(1) Before commencing any linking procedure, it is essential to ensure that the quality of
registration is high. It is necessary to check that sufficient details, such as parental names
or ages at death, which will allow infant deaths to be linked to baptisms, are consistently
recorded in the burial register. Unless a full reconstitution is to be carried out, some indi-
cation of  the recording of  unbaptised infant burials is essential. It is also useful to carry
out an aggregative analysis of  annual totals of  baptisms, burials and marriages in order to
detect any obvious gaps or periods of  deteriorating registration.91 Some assessment of
nonconformity should also be undertaken; this is especially important if, for instance,
baptisms from such groups are not recorded, but burials are. Once linking is underway it
is important to note any increase or decrease in the ease with which the process is carried
out, especially if  this coincides with a change in the parish clerk. Likewise, a sudden
decrease in the IMR may also be indicative of  deteriorating registration practices.

(2) If  post-1800 parish registers are examined, or a rare local enumeration exists, then the
baptism rate can be checked. Table 4 shows the extent of  variations in birth rates for
English and Welsh registration districts (RDs) in 1841 and 1861. By 1861 civil registration
was working reasonably well and marital fertility had not begun to fall, so the main influ-
ences on birth rates would have been the age structure of  the population and the propor-
tion of  women who were married.92 It is likely that the pattern revealed in Table 4 would
have been similar to that before 1837, although it should be remembered that parishes
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90 Galley et al., ‘Detection without correction’.
91 See E.A. Wrigley and R.S. Schofield, The Population History of  England 1541–1871: a Reconstruction (London,

1981), pp. 16–30.
92 R. Woods, The Demography of  Victorian England and Wales (Cambridge, 2000), p. 166.
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were much smaller units than RDs and therefore they might have been subject to greater
variation. The national birth rate was 32.2 per 1,000 population in 1841 and 34.7 in 1861.
Locally, birth rates varied considerably, from 19 to 46 per 1,000 in 1861, although about
96 per cent of  RDs recorded birth rates between 25 and 40 (two standard deviations from
the mean). Clearly any rates much beyond these limits will be suspicious and require
further investigation (see Table 3). In a similar way the burial rate could be checked against
the death rate in the early civil registration period, but even if  the burial rate appears plau-
sible it is still necessary to check that all infant burials have been recorded.

(3) Next a comparison of  neonatal and post-neonatal IMRs is useful. In the first instance
any calculated rate can be compared with those from the early years of  civil registration
(Figure 7). In every case post-neonatal IMRs are greater than neonatal ones and they
tend to increase steadily with respect to the overall IMR. Neonatal rates show less vari-
ation, with a range from 21 to 82 per 1,000 births, compared with 40 to 180 for post-
neonatal IMRs.93 However, both neonatal and post-neonatal mortality exhibit
considerable variation. Figure 7 suggests that neonatal rates calculated from parish
registers that are below 20 per 1,000 births should lead one to suspect the register’s
accuracy, while rates greater than 80 indicate that a significant change in the age struc-
ture of  infant deaths must have occurred before the mid-nineteenth century. Figure 7
also appears to tell a more consistent story than Figure 6 with much of  the variation in
post-neonatal rates probably being associated with differences in disease environments.
By contrast, any similar association with neonatal mortality is much weaker. Moreover,
given that endogenous factors accounted for much neonatal mortality and if, as many
have assumed, endogenous mortality rates were broadly similar across the country, then
endogenous mortality rates must have been low, perhaps less than 20 per 1,000 births,
and neonatal exogenous mortality rates must have varied considerably between places
experiencing very similar IMRs (see below for further discussion of  these data).
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93 The mean post-neonatal mortality rate was 97.5 per 1,000 births (standard deviation 26.6) and the mean
neonatal mortality rate was 45 (standard deviation 10.2). Linear regression equations for associations with the
IMR are: y = 0.8103x – 17.963, R2 = 0.9037 (post-neonatal); y = 0.1897x + 17.963, R2 = 0.3397 (neonatal).

Table 4 Variations in registration district birth rates, 1841 and 1861

1841 1861

Minimum 22 19

Maximum 48 46

Mean 31.7 33.0

Median 31 33

Standard Deviation 4.2 4.0

Note: All birth rates are quoted per 1,000 population.

Sources: Registrar General, Fifth Annual Report of the Registrar General (London, 1843); Registrar

General Twenty-fourth Annual Report of the Registrar General (London, 1863); Censuses of

Great Britain 1841, 1861.
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(4) In an extension to (3), it is also instructive to examine the distribution of  deaths during
the first year of  life. This allows those infant deaths most likely to be missing from any
registration system—those that took place on the first day and during the first week—
to be examined. Table 5 shows the distribution of  burials and deaths in a variety of
places. It is appropriate to start with St Michael le Belfrey, York in the two periods when
age at death was recorded. The sixteenth-century register contains entries of  excep-
tional detail (also see Figure 1, example (7)):

1580—John Franklande, sonne to Mr Richarde Frankelande, Register, aboute one
hower oulde, buryed the xxviijth day of  June; baptized at home because of  weakness.94

1581—Agnes Stockdayle, daught’r to george stockdayle, seaven days ould, buried the
iiijth day of  February.95

The overall quality of  this register suggests that the resulting estimates of  infant
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94 F. Collins (ed.), The Register of  St Michael le Belfrey, York: Part 1, 1565–1653, Yorkshire Parish Register Society,
1 (1899), p. 32.

95 Collins, Register of  St Michael le Belfrey, p. 33.

Figure 7 Neonatal, post-neonatal and total infant mortality rates for registration districts in

England and Wales, 1839–1844

Source: Registrar General, Eighth Annual Report of the Registrar General of Births, Deaths and

Marriages in England, British Parliamentary Papers 1847–48 XXV [C. 967].
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mortality should be accurate. In this period the IMR was 247 per 1,000 births, 61 per
cent of  infant burials were neonatal and the numbers dying in the first week and on the
first day were also very high.96 It is possible that some stillbirths may have been
recorded as though they were live born, although the individual entries do not support
this, since in every case explicit mention is made that the infant had lived, at least for a
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96 Similar high levels of  early age deaths were found in parts of  France. According to G.D. Sussman, ‘Parisian
infants and Norman wet nurses in the early nineteenth century: a statistical study’, Journal of  Interdisciplinary
History, 7 (1977), pp. 637–53, here at pp. 643–4, ‘In a group of  nearly 2,000 infant deaths which occurred
in nineteen parishes in the southern banlieue (suburbs) of  Paris in the late eighteenth century among
children who were born and died in the same parish, 13.2 percent of  the infant deaths occurred in the first
day of  life and 28.7 percent in the first week; fewer deaths occurred in the last seven months of  the first
year (27.8 percent) than in the first seven days’.

Table 5 Percentage distribution of deaths during the first year of life, selected English

examples

Place and time Days Weeks Months IMR

0 1–6 0 1–3 0 1 2 3–5 6–11

St Michael le Belfrey York, 25 21 46 15 61 6 3 16 12 247

1571–1586a [33] [27] [60] [19] [79] [8] [6] [21] [16] [135]

St Michael le Belfrey York, 2 7 10 14 24 18 8 20 29 130

1779–1837a [10] [30] [40] [57] [97] [74] [34] [82] [116] [437]

York Registration District, 32.6 15.2 8.7 18.3 25.2 180

1839–1846b [666] [310] [177] [374] [513] [2,040]

English parish reconstitutions, 4.1 10.5 14.6 18.7 33.3 11.5 8.1 17.4 29.6 c.140

1813–1837c

Sheffield 1870–1871d 5 7 12 14 26 12 8 19 34 201

[158] [238] [196] [473] [869] [415] [289] [658] [1,172] [4.468]

England and Wales 1906e 8.9 10.0 18.9 12.7 31.6 10.8 8.6 20.3 28.7 133

Note: Figures in square brackets refer to sample size.

Sources: St Michael le Belfrey, York, from original parish registers, Borthwick Institute, University of

York Library, PR/Y/MB; figures for York Registration District 1839–1846 taken from Registrar

General, Eighth Annual Report of the Registrar General of Births, Deaths and Marriages in

England, British Parliamentary Papers (hereafter BPP) 1847–48 XXV [C. 967]; Registrar

General, Ninth Annual Report of the Registrar General BPP 1847–48 XXV [C. 996]; English

parish reconstitutions 1813–1837 from E.A. Wrigley, R.S. Davies, J.E. Oeppen and R.S.

Schofield, English Population History from Family Reconstitution 1580–1837 (Cambridge,

1997), p. 241 (reported rates were: 1800–24, 136; 1825–37, 144); Sheffield 1870–1871 from

C. Galley, N. Williams and R. Woods, ‘Detection without correction: problems in assessing

the quality of English ecclesiastical and civil registration’, Annales de Démographie

Historique, (1991), p. 172; England and Wales 1906 from Registrar General, Sixty-Ninth

Annual Report of the Registrar General (London, 1908), pp. cxviii–cxix.
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short time. By comparison, at the end of  the parish register period when ages were
again recorded in St Michael le Belfrey, only 24 per cent of  infant burials were neona-
tal and only 2 per cent were first day burials. Indeed, it seems that it was burials, simi-
lar to those listed above, that are missing from the later register. While this result is in
line with national patterns, it is likely that neonatal mortality in St Michael le Belfrey
may have fallen between the sixteenth and the late eighteenth/early nineteenth
centuries, but suspicion must remain that it did not fall by over 100 per 1,000 (from 151
to 42), especially since most of  the difference occurred within the first week, and espe-
cially on the first day, when registration was most likely to have been under greatest
pressure. Between these two periods the overall recorded IMR also fell from 247 to 130
per 1,000 live births, but by the beginning of  civil registration the IMR in York regis-
tration district was 180 per 1,000, with this figure probably underestimating the rate in
the city itself.97 The most likely explanation for such differences was that many neona-
tal burials were missing from the parish register and that by the late eighteenth century
registration in St Michael le Belfrey had deteriorated.

The sample of  Wrigley and his colleagues drawn from parish family reconstitutions
provides similar evidence to suggest that by the early nineteenth century neonatal
mortality had fallen. When parish register data are used the proportion of  burials
occurring on the first day is partly a construct since it is necessary to assume that all
unbaptised infant burials died on the day they were born and any lengthening of  birth-
baptism intervals would consequently tend to shorten the calculated age at death.
Wrigley and his colleagues found that nearly 15 per cent of  burials occurred in the first
week and 33 per cent in the first month. Levels significantly below these will cast doubt
on the accuracy of  a register, but, given the wide variation revealed in Figure 7, there
was also probably some significant differences between the age structure of  infant
burials in urban parishes such as St Michael le Belfrey and the predominantly rural
sample of  Wrigley and his colleagues. The figures given in Table 5 should therefore
only be used as a broad guide.

By the 1870s more robust civil registration evidence can be examined. The data from
Sheffield, which was extracted from a copy of  the civil death register, show significant
numbers dying during the first day, week and month. They also reveal that slightly over
half  of  all first day infant deaths were aged under two hours.98 Clearly then, in order to
have confidence in any registration system there needs to be significant numbers of
very early age deaths. This conclusion is also supported by data published in the
Registrar General’s Annual Report for 1906 (comparable breakdowns of  neonatal infant
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97 See the discussion in Galley, Demography of  Early Modern Towns, pp. 178–9. The neonatal mortality in York
registration district was 67 per 1,000 in 1839–44, compared to an IMR of  201 per 1,000, which means that
33.4 per cent of  infant deaths were neonatal, Registrar General, Eighth Annual Report of  the Registrar General
of  Births, Deaths and Marriages in England, British Parliamentary Papers (hereafter BPP) 1847–48 XXV [C.
967] p. 230.

98 Galley et al., ‘Detection without correction’.
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deaths into days and weeks were not published by the Registrar General during the
nineteenth century).99 A high proportion of  neonatal deaths is again evident, although
this result needs to be tempered by the fact that by 1906 post-neonatal mortality had
begun to fall as the secular decline in infant mortality was underway. Nevertheless,
nearly 19 per cent of  deaths occurred in the first week with 8.9 per cent occurring on
the first day. These results add further weight to the view that much infant mortality
occurred within the first hours and days of  life.100

Examining the age distribution of  infant deaths is an important way of  determining a
register’s accuracy. However, more evidence is needed to establish whether the pattern in
sixteenth century York is typical of  a high mortality parish in this period. Likewise,
comparative distributions for the late eighteenth and early nineteenth centuries are needed
to establish the extent to which neonatal mortality had declined between the two periods.
It is also important to establish whether late nineteenth and early twentieth century data
can provide a true comparison with parish register data. Thus, while this exercise has raised
more questions than it has answered, one thing is certain: any new data must include a high
number of  early age deaths for us to have confidence in their accuracy.

(5) It may also be useful to examine the mortality of  two especially vulnerable groups of
infants: multiple births and illegitimates. Both experienced very high levels of  mortal-
ity, often at least twice that of  other infants. Many twins had low birth weights and died
soon after their birth so consequently they may have experienced higher rates of  under-
registration than other infants. Most illegitimates were first births which brought addi-
tional risks to the infant. In addition, many of  their mothers had access to less social
support, and raising infants single-handedly proved especially difficult in the parish
register period. The illegitimate IMR can of  course only be examined if  illegitimate
births are specifically identified in the register and this was not always the case. Twins
will have been recorded, although given their vulnerability, it was not unusual for only
one twin to survive until baptism, the other being stillborn or only surviving for a short
period and dying unbaptised.101 In such cases only a singleton may have been recorded
in the register. In the first instance the twinning rate should be calculated since ‘in most
Western countries twins occur once in 80–100 births, so that one person in, say, 45 is a
twin’.102 Relatively few twin IMRs have been calculated, but family reconstitution data
has revealed a rate of  410 per 1,000 live births.103 Rates below this figure should give
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99 Registrar General, Sixty-Ninth Annual Report of  the Registrar General (London, 1908), pp. cxviii–cxix.
100 See Woods and Galley, Mrs Stone and Dr Smellie for a discussion of  the influence of  midwifery practice on

infant survival chances.
101 Twins were not always specifically labelled, but they can usually be identified because two infants with the

same father’s name were baptised on the same day. Care should be taken to ensure that multiple family
baptisms, whereby previously unbaptised siblings are baptised alongside an infant, are excluded—these
can usually be identified since the twin and triplet rates suddenly increases.

102 A.S. Parkes, Patterns of  Sexuality and Reproduction (Oxford, 1976), p. 74. Triplets and quadruplets were rare
with triplets occurring in about one in 8,000 births. The use of  fertility treatments has altered these rates.

103 Wrigley et al. English Population History, p. 244. In early modern York the twin mortality rate was over 500,
see Galley, ‘One face, one voice, one habit, and two persons’.
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cause for concern, as should illegitimate IMRs substantially less than double the legiti-
mate rate. An examination of  these rates in late eighteenth and early nineteenth century
registers may be rewarding and provide a simple way of  assessing the reliability of  regis-
tration in the period when under-registration was likely to be at its height.

There can be no hard and fast rules when attempting to verify the accuracy of  a partic-
ular register, especially given that perhaps the most important indicator of  the changing
quality of  registration is a change in the IMR. This causes special problems in a period such
as the late eighteenth century when infant mortality in many places was in decline, since it
can never be certain the extent to which any recorded changes were real rather than a
consequence of  deteriorating registration. In such cases the researcher will need to rely on
the ‘feel’ of  the register, especially with respect to how links between infant burials and
baptisms are established. Throughout the process it is important to remember that parish
registers originated in an age with different notions of  number and mathematical precision
than today, and even when the so-called ‘Dade’ registers were introduced into some
parishes during the late eighteenth century specifically to improve registration, such inno-
vations did not necessarily extend to more accurate recording of  infant mortality.104 In this
case, extra details were included in the register in order to identify individuals for legal
purposes, but of  course these were not needed if  an infant died shortly after birth.

Above all the researcher needs to be sensitive as to how and why registration may be
changing and whilst such ‘feelings’ are difficult to quantify and are bound to be subjective,
they nevertheless remain important indicators of  the overall accuracy of  a register. It is also
important to consider this issue when undertaking computer-assisted linking since in this
procedure the human element is minimised and it should prove useful to examine the orig-
inal register and to carry out the five ‘tests’ described above. Despite the many problems
relating to establishing the accuracy of  parish registers, through the endeavours of  a
number of  diligent parish clerks, many high-quality registers have survived, and issues relat-
ing to infants, about which contemporaries had little understanding, can now be quantified,
analysed and discussed.

Calculating infant mortality rates from parish registers

Once the accuracy of  a parish register has been established, the process of  deriving IMRs
is relatively straightforward. The following exercises are intended to show how even small-
scale analyses can provide interesting results. Three registers, from Rothwell, West
Yorkshire; Hackness, North Yorkshire; and Banbury, Oxfordshire have been selected. In
each case some prior indication that the register would yield reliable material had been
given.
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104 C. Galley, ‘An exercise in Dade parish register demography: St Olave, York, 1771–1785’, Local Population
Studies, 74 (2005), pp. 75–83; A. Levene, ‘What can Dade registers tell us about infant mortality in the later
eighteenth century?’, Local Population Studies, 76 (2006), pp. 31–42.
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Rothwell

The parish register of  Rothwell was chosen because it has been published by the Yorkshire
Parish Register Society and Michael Drake noted that unbaptised infant burials were
recorded, ‘In the parish of  Rothwell (it lies between Leeds and Wakefield) 135 out of  1231
entries in the burial register for the years 1634–48 bear the description “infants not
baptised” ’.105 The accuracy of  any infant mortality calculation is dependent on all unbap-
tised infants being recorded and examination of  this register showed that these events
appear consistently throughout the period 1606–1648. The following entries are typical:

(1) Filius Thomae Dobson non baptizus, sepulta fuit 9o de Julij (1620);
(2) Infans Dionisii Hodgson non bap’ sepult’ fuit decimo octavo die Maye

(1627);
(3) Bap—Samuel fil. Antonij Dobson de Rodes nono die March (1633);
(4) Bur—Samuel fil. Antonij Dobson de Rodes decimo non die March

(1633).106

While the register was written in Latin, only a slight knowledge of  that language is needed
to understand each entry. Examples (1) and (2) state explicitly that both infants were buried
(sepulta) unbaptised, while (3) and (4) show that sufficient details were included to allow
links between baptism and burial to be made. An aggregate analysis confirmed that there
appeared to be no gaps in registration and detailed examination of  the register suggested
that sufficient information was included to enable links to be established with certainty
throughout the period. There was also no indication that the accuracy of  this register was
affected by nonconformity and consequently it was decided to proceed with the calculation
of  IMRs using the simple linking method. Table 6 reports the necessary demographic data
needed to calculate IMRs in Rothwell. It shows that a high proportion of  infant burials
would have been lost had unbaptised burials not been recorded. Most of  these burials were
a consequence of  birth-baptismal delay, about which nothing is known, and after 1622
every non-baptised burial is labeled Infans (see example (2) above). Had some of  these buri-
als been nonconformist ones they would have included some older children and the term
Infans would have been inappropriate. Unbaptised burials amounted to 11.7 per cent of  all
burials and 8.8 per cent of  births—had they been missing from the register then the over-
all IMR of  198 per 1,000 births for 1606–1648 would have been reduced to 123. Both rates
are within the range recorded by parishes in this period (see Table 10), but without unbap-
tised burials being identified it would have been impossible to determine the extent of
baptism under-registration in this parish and an inaccurate picture of  infant mortality
would have been given.
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105 M. Drake, ‘An elementary exercise in parish register demography’, Economic History Review, 14 (1962), pp.
427–45, here at p. 429; G.D. Lumb, The Registers of  the Parish Church of  Rothwell c. York Part 1 1538–1689,
Yorkshire Parish Register Society, 27 (1906).

106 Lumb, Registers of  the Parish Church of  Rothwell, pp. 165, 172, 195 and 238.
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Table 6 Demographic data from Rothwell parish register, 1606–1648

Year Baptisms Total Infant Non-baptised Infant mortality

burials burials infant burials rate per

1,000 births

1606 59 51 8 5 203

1607 64 36 6 3 134

1608 55 38 11 1 214

1609 70 45 6 5 147

1610 62 43 5 6 162

1606–1610 310 213 36 20 170

1611 49 50 10 3 250

1612 59 53 10 4 222

1613 64 35 4 6 143

1614 64 44 8 2 152

1615 50 44 11 5 291

1616 55 68 8 8 254

1617 72 71 9 0 125

1618 68 79 10 5 205

1619 65 58 10 1 167

1620 70 59 9 8 218

1611–1620 616 561 89 42 199

1621 76 46 9 7 193

1622 52 38 6 3 164

1623 57 75 7 7 219

1624 52 68 9 12 328

1625 102 63 12 2 135

1626 70 44 11 5 213

1627 65 56 8 7 208

1628 90 71 16 3 204

1629 87 58 6 7 138

1630 88 55 13 3 176

1621–1630 739 574 97 56 192

1631 81 58 6 6 138

1632 99 81 10 6 152

1633 95 76 17 3 204

1634 83 88 14 12 274

1635 100 115 14 12 232

1636 80 101 11 18 296

1637 91 65 15 4 200

1638 81 71 9 6 172

1639 85 92 12 8 215

1640 98 79 15 5 194

1631–1640 893 826 123 80 209

1641 99 90 15 5 192

1642 104 63 17 9 230

1643 87 121 12 7 202

1644 92 73 15 14 274

1645 95 68 8 12 187
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Further calculations using the Rothwell data suggest that the IMRs reported in Table 6
are credible. Between 1606 and 1648, 38 sets of  twins could be identified, giving a twinning
ratio of  93 per 1,000 birth events which sits favourably in the expected range of  80–100.107

Of  these 76 twins, 47 died within one year resulting in the very high IMR of  618 per 1,000,
well above the 410 in Wrigley and colleagues’s sample of  parishes. In Rothwell illegitimates
were identified between 1618 and 1646 with 67 recorded in the baptism register and a further
9 dying unbaptised. This produces an illegitimacy rate of  29.2 per 1,000 births ((76/2,607) x
1,000), which is low, but comparable to others in the parish register period.108 Of  the 76 ille-
gitimates, 31 died in their first year which gives an illegitimate IMR of  408 (((31+9)/(76+9))
x 1,000). While relatively little is known about illegitimate mortality, reassuringly this was just
over twice the overall rate of  198 per 1,000 which again might have been expected. It also
means that the IMR for legitimates in Rothwell was 191 per 1,000 births.

As far as it is possible to tell, the above analysis has yielded accurate estimates of  infant
mortality. While the annual rate varied considerably, from 120 to 328 per 1,000 births, much
of  this was probably a consequence of  the small number of  events recorded in each year,
although it may have been due to the prevalence of  epidemics and varying weather patterns.
The decadal rates of  170, 199, 192, 209 and 200 are relatively stable and probably more
accurately reflect the general hazards to infant health encountered in Rothwell. The overall
rate of  198 is high in comparison with legitimate rates that have been calculated for other
West Riding parishes—Methley (134) and Birstall (128).109 Of  the 437 infant burials, 199
were of  neonates, and assuming that all the unbaptised burials were also neonatal ones, then
the neonatal mortality rate was 131 per 1,000 births and the post-neonatal rate 67, both of
which are plausible. Note also that this high neonatal rate shows that a considerable decline
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107 The calculation is 3,537/38 = 93.08. The number of  birth events is calculated by adding baptisms to
unbaptised infant burials and then taking away the number of  twin births; ie 3,305 + 270 – 38 = 3,537.

108 Adair, Courtship, Illegitimacy and Marriage, p. 50.
109 Wrigley et al., English Population History, pp. 270–1.

Table 6 continued

Year Baptisms Total Infant Non-baptised Infant mortality

burials burials infant burials rate per

1,000 births

1646 95 38 7 5 120

1647 97 96 10 7 163

1648 78 67 8 13 231

1641–1648 747 616 92 72 200

1606–1648 3,305 2,790 437 270 198

Note: The infant mortality rate is calculated by adding together infant burials and unbaptised infant

burials and then dividing by baptisms plus unbaptised infant burials.

Source: Original calculations based on data in G.D. Lumb, The Registers of the Parish Church of 

Rothwell co. York Part 1 1538–1689, Yorkshire Parish Register Society, 27 (1906). 
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must have occurred at some stage during the following two centuries since this rate is far
greater than those shown in Figure 7. The neonatal and post-neonatal rates for twins were
500 and 118 which confirms that most, but not all, of  the excess mortality of  this group
occurred within the neonatal period. By comparison, neonatal and post-neonatal rates for
illegitimates were 224 and 184 respectively which shows that the increased risks they faced
were distributed more equally throughout the year. This brief  analysis has shown the rela-
tive ease with which additional accurate estimates of  infant mortality can be made in this
period, provided of  course that the register selected is of  good quality.

Hackness

Hackness, a small village located between Scarborough and Whitby in North Yorkshire, was
chosen because during the period 1630 to 1676, when John Richardson was parish clerk,
‘he enlivened his entries with descriptions of  terrible storms, strange deaths, and of  the
young lady who fainted during her wedding. He also noted the details of  seven difficult
confinements, during the years 1655–7’.110 Further examination of  the register, which has
been printed, revealed the following entries:

(1) An abortive childe of  Thomas Coulson buryed the 30 Novembr (1632);
(2) Mercy the daughter of  Thomas Bewshawes bapt. 9 May (1652) And a child of  his being

a sonne buryed the same day;
(3) William Consetts wyffe was brought in bedd of  two children the xiijth day of  January

(1656) the one was an abortive sonne born dead the other was a daughter and was
Babtized the xiiijth day of  the same and named Ann;

(4) A younge childe of  William Pickeringes of  Broxey dyed presently after it was borne the
fifte Feb (1660) and was bur. same day;

(5) Two children of  James Boyes of  Hacknes beinge Boyes were borne the 23th of
November (1669), unbaptized, he being a Papist.111

These show that unbaptised infants were recorded (2, 4, 5) and, more unusually, so were
stillbirths (1, 3). Examples (2) and (3) are twin births where one child did not survive to be
baptised and are reassuring since they show that every effort was made to include all vital
events in the register. Indeed, in the case of  (5) even births that did not result in an eccle-
siastical ceremony taking place were included. The quality of  this register in this period is
exceptional and it therefore should provide the basis for reliable estimates of  infant mortal-
ity to be given.

Table 7 shows data extracted from Hackness parish register for the period 1601–1660.
The period 1601–1630 is used for comparative purposes, and a portion of  the burial regis-
ter from 1661 to 1667 has been lost, making 1660 a convenient place to stop this short
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110 D. Woodward, ‘Some difficult confinements in seventeenth-century Yorkshire’, Medical History, 18 (1974),
pp. 349–53, here at p. 349.

111 C. Johnstone and E.J. Hart, The Register of  the Parish of  Hackness co. York, Yorkshire Parish Register Society,
25 (1906).
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analysis. An aggregative analysis showed that between 1601 and 1660 there were no obvious
gaps in registration. The decadal baptism and burial totals are plausible, even though there is
a much higher burial rate during 1656–1658. Although four stillbirths were recorded before
1630, it was only after Richardson became parish clerk that these events appeared consistently,
with at least one stillbirth being recorded in 14 out of  the next 30 years. This, together with
the exceptional quality of  the details contained in the register, suggest that very accurate esti-
mates of  IMRs should be forthcoming. Once the linking process was underway all links could
be made relatively easily. The main interpretive problem concerned the Latin word puer (child)
which was used in the description of  some burials before 1630. Since no Christian name was
given for these entries, they could refer to unbaptised burials (which is why a question mark
has been placed next to the totals in Table 7) or they could just be an indication of  lax record-
ing practices; it is impossible to tell. Assuming that all these entries refer to unbaptised buri-
als then the overall IMR for 1601–30 is 127 per 1,000 births, a reasonable estimate for a rural
parish. After 1630 when unbaptised burials are specifically identified and we can be certain
that registration is complete, their numbers decrease, but the overall IMR increases to 146
(neonatal rate = 71; post-neonatal rate = 75, assuming that all unbaptised burials are neona-
tal ones). This suggests that even though the pre-1630 register appears to be accurate, there
may still have been some under-registration—perhaps of  unbaptised infant burials—and by
implication this means that in this instance it would be unwise to assume that the word puer
always refers to unbaptised infants. The stillbirth rate (SBR) for 1631–1660 is 50, an intrigu-
ing result since very few parish registers recorded stillbirths. Both the SBR and IMR for
1631–1660 are plausible and fit in well with others calculated for early modern England (see
Tables 10 and 14). It is unfortunate that the rest of  the register does not include similar
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Table 7 Demographic data from Hackness parish register, 1601–1660

Period Baptisms Burials Infant Unbaptised Stillbirths Infant Stillbirth

deaths infant mortality rate per

deaths rate per 1,000 live

1,000 and still

births births

1601–10 193 112 19 4? 117

1611–20 184 149 13 16? 3 145

1621–30 164 126 15 5? 1 118

1601–30 541 387 47 25? 4 127 7

1631–40 156 92 22 5 8 168 37

1641–50 155 89 18 4 6 138 36

1651–60 154 140 17 4 11 133 65

1631–60 465 321 57 13 25 146 50

Source: Original calculations based on data in C. Johnstone and E.J. Hart, The Register of the

Parish of Hackness co. York, Yorkshire Parish Register Society, 25 (1906).
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levels of  detail, but for the period 1631–1660 we can be confident that both the IMR and
SBR are as accurate as any that can be calculated in the parish register era.112

Banbury

Banbury was one of  the eight registers that formed the post-1789 sample of  family recon-
stitutions used by Wrigley and his colleagues; indeed it was one of  only four that was in
observation for the whole of  their study period, 1581–1837. Its register has also been
published and the following analysis focuses on the period 1813–1837, when ages at death
were consistently provided in the burial register.113 Since every infant burial was given an
age at death, the period IMR is straightforward to calculate, (696/5,001 = 137 per 1,000 live
births) (Table 8). Likewise, with a little more effort the simple linking method was used to
calculate the cohort IMR (((599+117)/(5,001+117)) x 1,000 = 140). During the linking
process some links were established where the interval between baptism and burial was less
than one year even though the stated age at death was given as one; for instance,

1819 Bap—LANE Hannah d of  Richard & Hannah, Neithrop, carpenter, Aug 1;
1820 Bur—LANE Hannah, castle Wharf, Neithrop, 1, June 9.114

It is probable that the delay between birth and baptism meant that Hannah was no longer
an infant when she died, but if  the only way that her age at death can be calculated is by
subtracting her date of  baptism from her date of  burial then her true age at death will not
be known. In this instance the problem does not appear to be significant since both the
period and cohort estimates of  infant mortality are similar.

A further problem arises because the printed register also includes nonconformist
baptisms. There were Congregationalist, Quaker, Presbyterian and Wesleyan Methodist
communities in Banbury during the early nineteenth century, all of  which recorded births
or baptisms; however, only the Quakers had a separate burial ground (although only four
Quaker infant burials were recorded in this period) and all the other communities recorded
at least some of  their burials in the Anglican register. This means that if  infant mortality is
calculated using the Anglican register alone, an overestimate of  the IMR will be produced
since there were no compensating baptisms for the nonconformist infant burials in the
register. In the printed register 445 nonconformist baptisms could be identified and these
were linked to 46 infant burials producing a nonconformist IMR of  103 per 1,000 births
((46/445) x 1,000). The IMR for the Anglican population was therefore 143 (650/4,556),
although if  it were not known that nonconformist burials were included, this figure would
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112 There are not enough events to make an analysis of  twin and illegitimate infant mortality worthwhile. For
example there were seven twins born in the period 1631–1660 (three pairs plus one born alongside a
stillbirth). Two of  the seven died in infancy (IMR = 286) and a further two died when they were aged one
year.

113 J. Gibson and R. Couzens (trans.), Baptism and Burial Registers of  Banbury, Oxfordshire, Part Four 1813–1838,
Banbury Historical Society, 22 (1988).

114 Gibson and Couzens, Baptism and Burial Registers of  Banbury, pp. 21, 107.



Infant Mortality in England, 1538–1837

increase to 153 (696/4,556). All these various estimates of  infant mortality are plausible and
there was no suggestion during the linking process to indicate that the register was inaccu-
rate. These rates compare with 209 in the parish (1675–1749) and 139 in Banbury registra-
tion district (1838–1844).115 However, the Banbury registration district contained a much
larger area than just Banbury parish (respective populations were 28,565 and 7,165 in 1841)
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115 Wrigley et al., English Population History, p. 270.

Table 8 Period and cohort infant mortality rates, Banbury 1813–1837

Year Baptisms Infant Period infant Linked Unbaptised Cohort

burials mortality rate infant infant infant 

(per 1,000 burials burials mortality

births) rate (per 

1,000) births)

1813 169 27 18 3

1814 204 25 24 3

1815 179 21 14 3

1816 189 16 19 3

1817 196 21 17 5

1818 177 23 17 3

1819 197 24 28 4

1820 177 36 26 9

1813–1820 1,488 193 130 163 33 129

1821 179 30 24 5

1822 223 27 21 5

1823 184 24 23 3

1824 201 28 21 5

1825 199 36 32 8

1826 207 26 23 7

1827 199 30 26 4

1828 202 26 28 6

1829 203 29 22 3

1830 216 20 26 0

1821-1830 2,013 276 137 246 46 142

1831 222 32 33 5

1832 193 29 19 4

1833 204 40 33 8

1834 244 36 31 8

1835 201 36 27 3

1836 217 22 28 1

1837 219 32 19 9

1831-1837 1,500 227 151 190 38 148

1813-1837 5,001 696 137 599 117 140

Source: Original calculations based on data in J. Gibson and R. Couzens (trans.), Baptism and 

Burial Registers of Banbury, Oxfordshire, Part Four 1813–1838, Banbury Historical Society,

22 (1988).
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and given that the rural hinterland might be expected to have experienced a lower IMR than
the town itself, then the rate in Banbury itself  was probably higher than 139.116 In 1821 and
1831 the baptism rates were 34 and 38 per 1,000 population respectively, although these will
be reduced if  nonconformist baptisms are excluded. These rates compare favourably with
a birth rate of  32 in the registration district in 1841.117 So far there is nothing to suspect
that there are significant problems with this register.

Since ages at death are given, the distribution of  infant deaths can be investigated (Table
9). When the figures for Banbury are compared with those in Table 5 it is immediately
apparent that the proportion of  neonatal burials is lower than might be expected. Indeed,
it is low even by comparison with the family reconstitution sample used by Wrigley and his
colleagues, which of  course includes the Banbury data (20.8 per cent compared with 33.8
per cent).118 While some very early infant deaths are included in the register; for instance,
‘1825 BIRT William, Neithrop, about 4 hrs, Sep 26’, numbers are sufficiently low to suggest
that many similar burials may have escaped registration.119 It is likely that most of  these
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116 See Registrar General, Eleventh Annual Report of  the Registrar General (London, 1850), p. 38 for the
registration district population and Census of  Great Britain, 1841, Abstract of  the Answers and Returns Made
Pursuant to Acts 3 & 4 Vic. c.99 and 4 Vic. c.7 Intituled Respectively ‘An Act for Taking an Account of  the Population
of  Great Britain,’ and ‘An Act to Amend the Acts of  the Last Session for Taking an Account of  the Population.’
Enumeration Abstract, BPP 1843 XXII [C. 496–1], p. 231 for the parish population.

117 See Census of  Great Britain, 1821, Abstract of  the Answers and Returns Made Pursuant to an Act, Passed in the
First Year of  the Reign of  His Majesty King George IV, Intituled, ‘An Act for Taking an Account of  the Population of
Great Britain, and of  the Increase or Diminution Thereof ’. Preliminary Observations. Enumeration abstract. Parish regis-
ter abstract, 1821, BPP 1822 XV [C. 502], p. 254; and Census of  Great Britain, 1831, Abstract of  the Answers
and Returns made Pursuant to an Act, Passed in the Eleventh Year of  the Reign of  His Majesty King George IV. Intituled,
‘An Act for Taking an Account of  the Population of  Great Britain, and of  the Increase or Diminution thereof.’
Enumeration Abstract. Vol. I. 1831, BPP 1833 XXXVI [C. 149–1], p. 490 for parish populations. For births
in 1841 see Registrar General, Eighth Annual Report, p. 14.

118 Wrigley et al., English Population History, p. 226.
119 Gibson and Couzens, Baptism and Burial Registers of  Banbury, p. 118. There were also occasional unbaptised

burials from recent in-migrants, see Gibson and Couzens, Baptism and Burial Registers of  Banbury, pp. 110,
120 for examples.

Table 9 Percentage distribution of deaths during the first year of life, Banbury, 1813–1837  

Type of             Days Weeks Months Infant mortality

infant rate (per 1,000

0 1–6 0 1–3 0 1 2 3– 5 6– 11 births)

All 0.6 6.3 6.9 13.9 20.8 14.4 10.3 19.3 35.2 137

[4] [44] [48] [97] [145] [100] [72] [134] [245] [696]

Not 0.9 1.7 2.6 9.4 12.0 12.8 9.4 18.8 47.0 –

baptised [1] [2] [3] [11] [14] [15] [11] [22] [55] [117]

Note: Figures in square brackets are numbers of burials.

Source: Original calculations based on data in J. Gibson and R. Couzens (trans.), Baptism and

Burial Registers of Banbury, Oxfordshire, Part Four 1813–1838, Banbury Historical Society,

22 (1988).
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‘missing burials’ would have arisen because some very young infants escaped the registra-
tion system entirely and were buried as though they were stillbirths, but this issue is diffi-
cult to address. With the probability of  dying close to birth being high then there should
have been a greater proportion of  neonatal deaths amongst the unbaptised burials, but
Table 9 does not bear this out. Only 12 per cent of  unbaptised burials were neonatal ones
and only three burials were aged under one week. Indeed, throughout the entire register
there appear to be very few early neonatal deaths and it is hard to escape the conclusion
that registration in Banbury between 1813 and 1837 was not perfect.

Analysis of  the register provides further evidence to suggest that not all baptisms were
recorded. The parish priest clearly made a considerable effort to ensure that as many of  his
parishioners as possible had been baptised since it was common practice to baptise infants
alongside their presumably older unbaptised siblings. There are even a few examples of
adult baptisms:

BAGLEY Matilda d. of  Thomas & Susanna, Grimsbury, labr, Oct 16 1829;
BAGLEY Tom Alfred (above a year) s. of  Thomas and Susanna, Grimsbury, labr, Oct
16 1829;
FRENCH Martha Ann (aged 18 yrs) d. of  William & Hannah, Althorpe La. Labr., May
12 1830.120

Any baptisms of  older children can be excluded from the infant mortality calculations, but
not all such baptisms appear have been labeled in this way. The proportion of  twin
baptisms was higher than expected, at 1 per 56 birth events, and there are even examples of
older infants being baptised just before they died:

Bap—CLARKE George s. of  John & Charlotte, Calthorpe Lane carpenter, Jul 18, 1827;
Bap—CLARKE Caroline d. of  John and Charlotte, Calthorpe Lane, Carpenter, Jul 18,
1827;
Bur—CLARKE Caroline Calthorpe Lane, 6 months (small pox), Jul 22, 1827.121

In this case it would appear that the smallpox epidemic, which was raging throughout the
town, prompted the Clarkes to baptise Caroline, together with her brother, who may have
been older although he could have been her twin, to ensure that she did not die unbaptised.

There is further evidence concerning those infants at greatest risk of  dying under one to
support the view that under-registration occurred in Banbury. Illegitimates appear to have
been recorded consistently in the baptism, although not the burial register (34 per 1,000
baptisms, (171/5,001)). However, the illegitimate IMR was only 145, whereas we have
already seen it might be expected to be about twice the legitimate IMR. Likewise, the twin
IMR was only 210 which again is relatively low, although this may be partly due to the high
incidence of  ‘apparent’ twin baptisms including some older siblings. Overall then, there is
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120 Gibson and Couzens, Baptism and Burial Registers of  Banbury, pp. 57, 59.
121 Gibson and Couzens, Baptism and Burial Registers of  Banbury, pp. 49, 124.
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enough evidence to suggest that there must have been some under-recording of  infant
burials in Banbury with many of  these likely to have been neonates. The extent to which
certain families adopted different recording practices is of  course impossible to determine
and it may have been the case that those families who qualified for inclusion under the rules
of  reconstitution always used the Anglican registration system which would then mean that
their demographic rates are accurate; however, unidentified nonconformist burials, the
baptism of  older children alongside their younger siblings and especially the lack of  early
age burials, must throw some suspicion onto the post-1812 IMRs. In turn, this conclusion
must also raise questions about the decline in neonatal mortality recorded in the sample of
Wrigley and his colleagues.122

The three case studies in this section have illustrated the rich diversity of  registration
practices that were adopted by individual parish priests. In the first two examples the addi-
tion of  a few extra details, coupled with no obvious signs that large groups were missing
from the register, suggested that registration is complete, and that accurate IMRs could be
calculated. By contrast, a cursory examination of  the Banbury parish register revealed no
obvious problems, but further scrutiny suggested that in general nonconformists recorded
their burials, but not their baptisms, in the register and it also seems that a number of
infants escaped registration entirely. These conclusions have been arrived at by careful
examination of  the register or (in the case of  Banbury) by cross checking with other
sources and interpolation with other data. Not every one of  the five ‘tests’ discussed above
have been applied in each example; however, in the first two examples it can be stated confi-
dently that registration appears virtually complete, even though the periods of  observation
are rather short. Together these three case studies have shown that with comparatively little
effort our understanding of  infant mortality in the parish register period has been enhanced
as will, no doubt, similar studies on other registers.

Infant mortality patterns during the parish register period

The effort needed to determine the trend in infant mortality over the entire parish register
period is considerable and the main achievement of  those who have examined this problem
has been in establishing levels for a variety of  places. As we have seen, Wrigley and his
colleagues used a sample of  26 parish reconstitutions drawn from a range of  environments to
produce national demographic rates.123 When aggregated this sample was broadly representa-
tive of  the adult male occupational structure of  provincial England in 1831 and it mirrored
demographic patterns in an earlier study of  404 parishes.124 The 26 ‘reconstituted parishes
shared many of  the characteristics that would have been displayed by a group of  parishes
drawn by a random sampling procedure from the 10,000 ancient parishes of  England’.125
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122 See also Wrigley ‘Explaining the rise in marital fertility’.
123 Wrigley et al., English Population History, pp. 40–72.
124 Wrigley and Schofield, Population History of  England.
125 Wrigley et al., English Population History, p. 41.
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Moreover, circumstantial evidence relating to patterns of  fertility within the 26 parishes
suggested that the resulting IMRs were plausible. The proportion of  long birth intervals
(greater than 60 months) was low, levels of  sterility matched models for populations experienc-
ing natural fertility and there was no significant difference between birth intervals following
those infants who were known to have survived their first birthday and those whose fate
remained unknown.126 It was also reassuring that all these patterns were evident during the
period 1750–1837 when the registration system was under greatest pressure. However, as we
have already seen, questions must be raised about the accuracy of  at least one of  the registers
in the sample: Banbury during the period 1813–1837. Despite this problem it is still instructive
to examine the trend in infant mortality revealed by the 26 parishes.

Figure 8 shows national IMRs for the period 1580 to 1837, as revealed by the 26 family
reconstitution parishes. Throughout this period the IMR remained relatively stable, mostly
in the region c. 170–180; there was a rise in the late seventeenth century, followed by decline
from the mid eighteenth century. Perhaps the most important feature of  Figure 8 is that the
IMR remained relatively low, especially by comparison with other European countries,
where national rates often exceeded 200.127 Wrigley and his colleagues showed that the
decline after 1750 occurred within the endogenous component (calculated by Bourgeois-
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126 Smith and Oeppen, ‘Place and status’, pp. 54–5. For patterns of  childhood mortality see Wrigley et al.,
English Population History, pp. 250–1.

127 M. Flinn, The European Demographic System 1500–1820 (Brighton, 1981); C.A. Corsini and P.P. Viazzo (eds.), The
Decline of  Infant Mortality in Europe 1800–1950: Four National Case Studies (Florence, 1993); C.A. Corsini and P.P.
Viazzo, The Decline of  Infant and Child Mortality: the European Experience: 1750–1990 (Dordrecht, 1997).

Figure 8 Infant mortality rates: England, 1580–1837

Source: E.A. Wrigley, R.S. Davies, J.E. Oeppen and R.S. Schofield, English Population History from

Family Reconstitution 1580–1837 (Cambridge, 1997), p. 224.
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Table 10 Examples of infant mortality rates (IMRs) derived from parish registers

Infant mortality rate greater than 200 Infant mortality rate between Infant mortality rate less

per 1,000 births 100 and 200 per 1,000 births than 100 per 1,000 births

Parish County Date IMR Parish County Date IMR Parish County Date IMR

London (Quakers)a 1650–1674 251 Rothwellf Yorks. 1606–1648 198 Odihamb Hants. 1675–1749 96

London (Quakers)a 1700–1724 342 London (Quakers)a 1800–1824 194 Ulverstonh Cumb. 1690–1709 96

London (Quakers)a 1750–1774 327 Terlingb Essex 1675–1749 176 Hartlandb Devon 1675–1749 94

Marchb Cambs. 1675–1749 311 Southillb Beds. 1675–1749 172 Bridfordb Devon 1675–1749 92

Gainsboroughb Lincs. 1675–1749 270 Bottesfordb Leics. 1675–1749 167

Great Oakleyb Essex 1675–1749 269 Earsdenb Northumb. 1675–1749 163

Liverpoolc Lancs. 1701–1750 253 Reigateb Surrey 1675–1749 147

Wrangled Lincs. 1604–1703 250 Hacknessg Yorks. 1631–1660 146

Wrangled Lincs. 1704–1803 222 Shepshedb Leics. 1675–1749 139

Leaked Lincs. 1604–1703 248 Methleyb Yorks. 1675–1749 134

Leaked Lincs. 1704–1803 211 Morchardb Devon 1675–1749 131

Bishop

Lowestoftb Suffolk 1675–1749 246 Aldenhamb Herts. 1675–1749 130

Alcesterb Warwick 1675–1749 236 Birstallb Yorks. 1675–1749 128

Yorke Yorks. 1561–1600 225 Colytonb Devon 1675–1749 125

Yorke Yorks. 1601–1650 261 Ipplepenb Devon 1675–1749 125

Yorke Yorks. 1651–1700 266 Ashb Kent 1675–1749 121

Willinghamb Cambs. 1675–1749 222 Austreyb Warwick 1675–1749 118

Banburyb Oxford 1675–1749 209 Hawksheadh Cumb. 1690–1709 113

Gedlingb Notts. 1675–1749 112

Dawlishb Devon 1675–1749 108

Cartmelh Cumb.. 1690–1709 103

Note: E.A.Wrigley, R.S. Davies, J.E. Oeppen and R.S. Schofield, English Population History from Family Reconstitution (Cambridge, 1997), pp. 270–1

report IMRs for each of their 26 parishes for the period 1675–1750, but on pp. 22–3 they show that in four cases registration had deteriorated

before the end of this period. The final limits for when these parishes were in observation are: Alcester, 1744; Lowestoft, 1730; Reigate, 1729; and

Willingham, 1729.
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Sources: These are denoted by superscript letters as follows.

a. J. Landers, Death and the Metropolis: Studies in the Demographic History of London 1670–1830 (Cambridge, 1993), p. 136. 

b., R.S. Davies, J.E. Oeppen and R.S. Schofield, English Population History from Family Reconstitution (Cambridge, 1997), pp. 270–1.

c. D.E. Ascott, F. Lewis and M. Power, Liverpool 1660–1750. People, Prosperity and Power (Liverpool, 2006), p. 41.

d. F. West, ‘Infant mortality in the East Fen parishes of Leake and Wrangle’, Local Population Studies, 13 (1974), pp. 41–4, here at pp. 43–4.

e. C. Galley, ‘A never-ending succession of epidemics? Mortality in early–modern York’, Social History of Medicine, 7 (1994), pp. 29–57, here at

p. 45.

f. Original calculations based on data in G.D. Lumb, The Registers of the Parish Church of Rothwell co. York Part 1 1538–1689, Yorkshire Parish

Register Society, 27 (1906). 

g. Original calculations based on data in C. Johnstone and E.J. Hart, The Register of the Parish of Hackness co. York, Yorkshire Parish Register

Society, 25 (1906).

h. R. Finlay, ‘Distance to church and registration experience’, Local Population Studies, 24 (1980), pp. 26–37, here at p. 35.
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Pichat’s method) while the late seventeenth century increase was caused by an increase in
exogenous mortality.128 Given the doubts expressed previously concerning the validity of
the application of  Bourgeois-Pichat’s ‘rule’, it can be said that Figure 8 shows a largely
stable rate that exhibited an increase in post-neonatal mortality after 1660, which mirrored
a similar increase in early childhood mortality, followed by a decrease in neonatal mortality
from 1740.129 It is possible to speculate on what caused these changes; but first it is neces-
sary to examine the extent to which the family reconstitution sample, which resulted from
the cumulative efforts of  many thousands of  hours of  painstaking work on individual
parish registers, manages to capture the overall national trend in this period.

The method used to construct the infant mortality series shown in Figure 8 raises a number
of  issues. The first concerns whether it is possible for any set of  parishes accurately to reflect
national patterns, given that IMRs in individual parishes could vary so much (from 311 to 92
between 1675 to 1749).130 This problem is compounded because not every parish was in
observation for the entire period 1580–1837 with only eight of  the 26 registers being consid-
ered reliable between 1779 and 1837. Moreover, while Figure 8 may accurately represent what
happened in the 26 parishes, the sample is notable for the absence of  any parish from a
large urban centre, such as London, Norwich or emerging industrial towns such as
Birmingham or Manchester—exactly those parts of  the country that made Britain unique
during the eighteenth century. These omissions are not surprising given that registration
was under great pressure in these types of  places which makes it very difficult, if  not
impossible, to carry out family reconstitution on urban registers during the late eighteenth
and early nineteenth centuries. Secondly, questions need to be raised about the late eigh-
teenth century decline that occurred almost entirely in the neonatal or endogenous compo-
nent. Such a phenomenon would usually be indicative of  deteriorating registration, as
perhaps happened to some extent in Banbury, although it is reassuring that the same data
produced no corresponding decline in marital fertility. In spite of  these difficulties, a large
number of IMRs, calculated from a range of registers, have been published and a careful
examination of  these together with a certain amount of  speculation will enable the main
contours of  change to be determined throughout the parish register period.

Table 10 shows IMRs for the sample of  parishes used by Wrigley and his colleagues
during the period 1675–1749 together with a selection of  some of  the more reliable rates
that have been published for other places. Most were calculated using family reconstitution,
but others employed the simpler linking method. The places included in Table 10 should
not be thought of  as a representative sample of  the various environments in which infants
were raised since most were selected because their registers were considered accurate. Table
10 does however, as far as we know, illustrate the full range of  experience before the civil
registration era. London, the largest city in Britain with a population of  c. 575,000 in 1700,
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128 Wrigley et al., English Population History, pp. 228–9.
129 Wrigley et al., English Population History, p. 215.
130 Wrigley et al., English Population History, pp. 270–1.
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suffered the highest rates.131 By contrast very low rates, under 100 per 1,000 births,
occurred in a number of  places and this was something that the national rate did not
achieve until 1912. Bridford, Hartland, Odiham and Ulverston were all relatively remote
rural parishes and they must have possessed conditions which were very favourable for
infants in a pre-industrial context. Set against these extremes, most places experienced
IMRs closer to the national rate derived from Wrigley et al.’s 26 parishes; 20 out of  the 36
recorded rates are between 100 and 200, 11 are between 200 and 300 and, apart from
London, only March in Cambridgeshire experienced a rate in excess of  300. Rates in
London had also declined significantly by the early nineteenth century.

Substantial urban-rural differences are apparent in many of  the places included in Table
10. York was one of  the largest and most important provincial cities with a population of
c. 12,000 during the seventeenth century and here IMRs were in the region of  260 per 1,000
births. However, there was no simple correlation between population size and infant
mortality. Gainsborough (population c. 2,500 in 1700) had a much smaller population than
York, but nevertheless experienced a similar IMR and even small towns such as Banbury
and Lowestoft (populations c. 2,000 and c. 1,500 respectively in 1700) experienced rates
greater than 200.132 Conditions that were detrimental to infant health must therefore have
occurred in all urban places and, even in many of  the parishes included in the central
column of  Table 10, such as Colyton, some degree of  nucleation existed. While an ‘urban
penalty’ clearly operated throughout Table 10, a group of  rural parishes: March,
Willingham, Great Oakley, Leake and Wrangle, all located in eastern England, also experi-
enced very high rates which matched or even exceeded those in the towns. Above all, Table
10 demonstrates that considerable variations in IMRs occurred throughout early modern
England. Indeed, an examination of  the central column of  Table 10 reveals no straightfor-
ward explanation for the�often considerable�differences in rates (compare Rothwell with
Methley for instance). It is therefore hard to escape the conclusion that the risks faced by
infants varied considerably and these were determined by the peculiar combinations of
factors that operated within local environments.

Given the range of  experience highlighted in Table 10 it is possible that the national
trend revealed in Figure 8 merely reflects the changing distribution of  the English popula-
tion living in different environments. To illustrate this possibility, Table 11 shows the effect
of  combining Landers’s London IMRs with Wrigley and colleagues’ provincial rates to
provide an overall national rate. Even though London’s population more than doubled
between 1650 and 1801, and by 1851 it had more than doubled again, the proportion of  the
national population living in the capital hardly changed; nevertheless, London’s infant
mortality was sufficiently high, especially between 1700 and 1775, to inflate the ‘national’
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131 E.A. Wrigley, ‘Urban growth and agricultural change: England and the continent in the early modern
period’, Journal of  Interdisciplinary History, 15 (1985), pp. 683–728.

132 P. Clark and J. Hosking, Population Estimates of  English Small Towns, Centre for Urban History, University of
Leicester Working Paper (Leicester, 1993), pp. 118, 142.
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rate by up to 12 per cent.133 This ‘London effect’ was also far from constant and by the
1840s it was much smaller as London’s IMR had converged with the national rate.134

Throughout this period England experienced significant urbanisation. Thus, while the
proportion of  the population living in London remained relatively constant, the proportion
living in towns increased steadily (Table 12). For example, the population of  Norwich
increased from c. 15,000 in 1600 to c. 36,000 in 1801; Bristol increased from c. 12,000 to c.
60,000 in the same period while Birmingham and Manchester had only reached c. 8-9,000 in
1700, but were c. 74,000 and c. 89,000 respectively in 1801.135 Table 10 shows that, without
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133 The population of  London was 958,863 in 1801 and 2,362,236 in 1851, see Census of  Great Britain 1851,
Population tables, I. Number of  the inhabitants in 1801, 1811, 1821, 1831, 1841 and 1851. Vol. I, BPP
1852–53 LXXXV (C. 1631), p. 2.

134 Figures from the Registrar General show that the IMR in London was 163 per 1,000 births between 1839
and 1844 compared with a national rate of  149, see Registrar General, Eighth Annual Report, p. 57. This
London figure is slightly higher than Landers’s Quaker estimate.

135 Wrigley, ‘Urban growth’, p. 686.

Table 11 London’s contribution to the national infant mortality rate, 1650–1849a

Period Infant mortality rate Percentage ‘National’ Difference 

of national infant between non-

population mortality metropolitan 

living in rate and ‘national’

Non-metropolitan London infant

England London mortality rate

1650–1674 169 251   9.5 177 +8

1675–1699 189 263 10.5 197 +8

1700–1724 195 342 11.5 212 +17

1725–1749 196 341 11.5 213 +17

1750–1774 170 327 11.5 188 +18

1775–1799 166 231 11.5 173 +7

1800–1824 144 194 11.5 150 +6

1825–1849 152b 151 12.0 152 0

Notes: a. It has been assumed that birth rates in London and non-metropolitan England were

identical; i.e. the proportion of births occurring in London was the same as its share of

the national population. This seems a reasonable assumption to make, but further

research will need to be undertaken to demonstrate whether this was indeed the case.

b.  Rate for 1825–1837.

Sources: Non-metropolitan England: E.A.Wrigley, R.S. Davies, J.E. Oeppen and R.S. Schofield,

English Population History from Family Reconstitution (Cambridge, 1997),  p. 219; London:

J. Landers, Death and the Metropolis: Studies in the Demographic History of London

1670–1830 (Cambridge, 1993), p. 136; London’s contribution to the national population

(1650–1800): E.A. Wrigley, ‘Urban growth and agricultural change: England and the

continent in the early modern period’, Journal of Interdisciplinary History, 15 (1985), p. 688;

(1800–1849): R. Woods, ‘The effects of population redistribution on the level of mortality in

nineteenth-century England and Wales’, Journal of Economic History, 45 (1985), pp.

645–51, here at p. 648.
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exception, the towns experienced higher IMRs than the national rate; therefore, given the
operation of  an urban infant mortality ‘penalty’, the five-fold increase in the proportion
living in an urban environment between 1600 and 1831 will have had a substantial impact
on the national IMR.136 For instance, assuming that urban and non-urban IMRs and birth
rates remained constant throughout the period (which of  course they did not) then if  the
urban rate was 250 per 1,000 births and the non-urban rate 150 then this would mean that
the national rate would have been 158 in 1600, 167 in 1700, 178 in 1800 and 196 in 1841.
There can be no way of  determining representative IMRs for urban and non-urban
England, especially given that Table 10 has already emphasised the variety of  experience
and the substantial decline that occurred post-1750; however, these theoretical calculations
illustrate that excess urban infant mortality coupled with increasing urbanisation will have
created upward pressure on the national IMR.137 They have also reinforced how difficult it
is to construct a representative sample using only 26 parishes, especially when that sample
excludes any parish from a large urban centre.
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136 For a wider discussion of  these issues see R. Woods, ‘The effects of  population redistribution on the level
of  mortality in nineteenth-century England and Wales’, Journal of  Economic History, 45 (1985), pp. 645–51.

137 For urban mortality more generally see E.A. Wrigley, The Path to Sustained Growth. England’s Transition from an
Organic Economy to an Industrial Revolution (Cambridge, 2016), pp. 92–5.

Table 12 The urban population of England and Wales, c. 1520–1911

Year Percentage urban Urban population National population

(millions) (millions)

c.1520 5.3 0.1 2.4

c.1600 8.3 0.3 4.1

c.1670 13.5 0.7 5.0

c.1700 17.0 0.9 5.1

c.1750 21.0 1.2 5.8

1801 27.5 2.4 8.7

1801 33.8 2.9 8.7

1811 36.6 3.7 10.2

1821 40.0 4.8 12.0

1831 44.3 6.2 13.9

1841 48.3 7.7 15.9

1851 54.0 9.7 17.9

Note: Rows 1–6 are based on a benchmark of 5,000 in defining a town whereas rows 7–12 are

based on a minimum size of 2,500, population density of over one person per acre and

some degree of nucleation determined by inspection of a map; hence their estimates for the

urban populations in 1801 differ. Both however reveal a constantly growing proportion of the

country living in towns.

Sources: Rows 1–6: E.A. Wrigley, ‘Urban growth and agricultural change: England and the continent

in the early modern period’, Journal of Interdisciplinary History, 15 (1985), p. 688; rows

7–12: C.M. Law, ‘The growth of urban population in England and Wales, 1801–1911’,

Transactions of the Institute of British Geographers, 49 (1967), pp. 125–43, here at p. 130.
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Calculating IMRs in towns is far from straightforward since residential urban turnover
rates were high; there was often greater choice over where to register events than in rural
parishes and urban burial grounds quickly became full. This means that demographic analy-
sis using urban registers is often not feasible, although careful analysis of  York’s surviving
parish registers allowed IMRs for that city to be calculated between 1570 and 1700. An
attempt to extend the analysis to 1837 proved disappointing due to the increasing unrelia-
bility of  the eighteenth and early nineteenth century registers. Deriving a representative rate
for London is much more difficult and involves solving similar problems to those encoun-
tered by Wrigley and his colleagues when they constructed their national series. Table 13
shows selected IMRs from London. The four sets of  data in the first column seek to estab-
lish both levels and trends. They all show a decline from the late seventeenth and early eigh-
teenth centuries to the early nineteenth century even though they differ in terms of
absolute levels. By the 1840s civil registration data confirm that in London the IMR had
declined to around 160 per 1,000 births and this suggests that there must have been consid-
erable improvement in rates at some point during the century from 1750.138 It is reassur-
ing, therefore, that all the series in Table 13 reflect this convergence. Landers’s and Vann
and Eversley’s estimates use Quaker registers, which recorded births and deaths directly,
and should theoretically produce accurate rates. Both reveal very high IMRs between 1650
and 1750 (in excess of  300), although there is considerable disagreement between the two
in terms of  levels within each period and this in part may be due to both sets of  estimates
being based on relatively small ‘at risk’ populations. The estimates based on the Bills of
Mortality present both opportunities and challenges. They provide city-wide rates, although
it is clear that the reliability of  these estimates is dependent on the quality of  the Bills and
these are unlikely to surpass those of  the registers themselves with Boulton estimating that
around 20 per cent of  baptisms were missing from London’s Anglican registers around
1700.139 Consequently, any deficiencies in the original registers are likely to be repeated in
the Bills and there may also be problems arising from the process of  aggregating figures
from more than 100 parishes. The Bills also did not report infant deaths directly. Instead,
from 1728 only children under two years of  age were distinguished, and in order to deter-
mine the proportion of  infants in the under two deaths it is necessary to make assumptions
based on model life tables. The considerable differences in Table 13 therefore reflect the
models chosen—Woods used model North of  the Princeton Life Tables, while Laxton and
Williams assumed that infants comprised between 66 and 72 per cent of  under two
deaths.140 If  Laxton and Williams’s estimates are accepted then it would imply that most
parishes would have experienced rates in excess of  300 before 1750. By contrast, Woods
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138 Registrar General, Eighth Annual Report, pp. 57, 62–3.
139 J. Boulton, ‘The Marriage Duty Act and parochial registration in London, 1695–1706’, in K. Schürer and

T. Arkell (eds), Surveying the People: Interpretation and Use of  Document Sources for the Study of  Population in the
Later Seventeenth Century (Oxford, 1992), pp. 222–52, here at p. 239.

140 Woods, ‘Mortality in eighteenth-century London’, p. 14; Laxton and Williams, ‘Urbanization and infant
mortality in England’, p. 125; also see Landers, Death and the Metropolis, pp. 169–70.
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Table 13 Infant mortality rates in London, 1650–1849

Source Date IMR Parish Date IMR Parish Date IMR

Quakers (Landers)a 1650–1699 260 Allhallows Bread Streete 1538–1653 111 Aldgateh 1550–1574 150
1700–1749 342 Allhallows London Walle 1570–1636 225 1575–1599 226
1750–1799 276 St Botolph Bishopgatee 1600–1650 211 1600–1624 285
1800–1824 194 St Christopher le Stockse 1580–1653 88 1625–1649 266

St Dunstan in the Easte 1605–1653 255 1650–1674 255
Quakers (Vann and Eversley)b 1650–1699 353 St Mary Somersete 1605–1653 272 1675–1699 244

1700–1749 277 St Michael Cornhille 1580–1650 135 1700–1724 248
1750–1799 155 St Peter Cornhille 1580–1650 129
1800–1849 111 Clerkenwelli 1600–1624 266

St Benet Paul’s Wharff 1690–1709 216 1625–1649 270
Bills of mortality (Woods)c 1730–1739 263 St Mary Aldermaryf 1690–1709 193 1650–1674 250

1760–1769 232 St Mary Woolnothf 1690–1709 136 1675–1699 322
1790–1799 211 St Peter Paul’s Wharff 1690–1709 191 1711–1714 268
1820–1829 177 St Vedast Foster Lanef 1690–1709 223 1735–1753 338

Bills of mortality (Laxton and 1730–1739 c.400 St Botolph without Aldgateg 1583–1599 298 Cheapside parishesi 1600–1624 148
Williams)d

1760–1769 c.300 1625–1649 201
1790–1799 c.200 1650–1674 207
1820–1829 c.150 1674–1699 271

1700–1724 333

Note: The Cheapside parishes comprise: All Hallows Honey Lane; St Mary Le Bow; St Pancras Soper Lane; St Martin Ironmonger Lane; and St Mary
Colechurch.

Sources: These are denoted by superscript letters as follows.

a. J. Landers, Death and the Metropolis: Studies in the Demographic History of London 1670–1830 (Cambridge, 1993), p.  136. 

b. R.T. Vann and D. Eversley, Friends in Life and Death: the British and Irish Quakers in the Demographic Transition (Cambridge, 1992), p. 194.

c. R. Woods, ‘Mortality in eighteenth–century London: a new look at the bills’, Local Population Studies, 77 (2006), p. 17

d. P. Laxton and N. Williams, ‘Urbanization and infant mortality in England: a long term perspective and review’, in M.  Nelson and J. Rogers (eds),
Urbanisation and the Epidemiological Transition, Reports from the Family History Group, Uppsala University, 9 (1989), p. 126.

e. R. Finlay, Population and Metropolis: the Demography of London 1580–1650 (Cambridge, 1991), p. 30.

f. Landers, Death and the Metropolis, p. 185. 

g. T. Forbes, Chronicle from Aldgate (New Haven, 1971), p. 65.

h. G. Newton and R. Smith, ‘Convergence or divergence? Mortality in London, its suburbs and its hinterland between 1550 and 1700’, Annales de
Démographie Historique,  126, 2 (2013) pp. 17–49, here at p. 46; 

i. G. Newton, ‘Infant mortality variations, feeding practices and social status in London between 1550 and 1750’, Social History of Medicine, 24
(2011), pp. 260–80, here at p. 270.
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argued that his lower estimates are plausible since they are more consistent with other urban
centres in this period and, as London expanded westwards, its incorporation of  more
healthy suburbs will have helped the overall rate to decline.

When the estimates based on analyses of  individual registers are examined a different
picture begins to emerge with the most striking feature of  Table 13 being the considerable
range of  IMRs that was recorded (from 88 to 338 per 1,000 births). It seems likely, however,
that the low rates recorded by some parishes in John Landers’s and Roger Finlay’s samples
(calculated by the simple linking method) were a consequence of  substantial under-regis-
tration. It does not appear tenable that seventeenth century IMRs in London could have
been lower than those in 1841 where the mean IMR in the 30 London registration districts
was 160 and rates within individual districts varied from 123 in St Luke to 208 in Holborn,
(standard deviation 18.3).141 Finlay’s sample was used to test the quality of  registration in
London. He found that registration practices varied considerably, especially with respect to
the recording of  unbaptised infant burials, and he made no systematic attempt to correct
for possible under-registration.142 The practice of  sending London infants out to be
nursed, both in other parts of  London and more commonly in the rural parishes surround-
ing London, will also have affected the recorded IMR in many parishes since a considerable
number of  these infants were baptised in their parish of  birth, but were buried else-
where.143 Landers used a similar method to Finlay to assess IMRs at the turn of  the eigh-
teenth century and, despite attempts at correction, he concluded that his parish register rate
‘still underestimates the prevailing level of  infant mortality to some degree’ and ‘it seems
safe to conclude that the level of  infant mortality prevailing around 1700 was in excess of
300 per 1,000 and had thus risen steeply since the period studied by Finlay’.144 If  nothing
else this conclusion demonstrates the unreliability of  registration in a number of  London
parishes. The most accurate rate in this period would appear to be that recorded in St
Botolph without Aldgate between 1583 and 1599. This parish register was exceptionally
detailed which should have resulted in accurate rates having been calculated. The
Clerkenwell and Cheapside series, based on family reconstitutions carried out at the
Cambridge Group for the History of  Population and Social Structure, also reflect a late
seventeenth/early eighteenth century increase in infant mortality, while the Aldgate series
is more stable. Newton argues that the late seventeenth century increase was due to more
infants being nursed at home rather than being sent into the countryside and this meant
that their burials were more likely to be recorded in the London registers. There was also
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141 Registrar General, Eighth Annual Report, pp. 110–9
142 Finlay, Population and Metropolis, pp. 27–33.
143 The extent of  this practice and its effects on infant mortality remains unknown, see Fildes, Wet Nursing, p.

79; G. Clark, ‘A study of  nurse children, 1550–1750’, Local Population Studies, 39 (1987), pp. 8–23; G.
Newton, ‘Feeding practices and social status in London between 1550 and 1750’, Social History of  Medicine,
24 (2010), pp. 260–80. The opening of  the foundling hospital in 1741 will likewise have affected rates to
some extent, see A. Levene, ‘The estimation of  mortality at the London Foundling Hospital, 1741–99’,
Population Studies, 59 (2005), pp. 87–97; and C. Cunningham, ‘Christ’s Hospital: infant and child mortality
in the sixteenth century’, Local Population Studies, 18 (1977), pp. 37–40.

144 Landers, Death and the Metropolis, pp. 189–90.
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an intensification of  the epidemiological regime as London’s population increased and this
made infants more likely to catch and succumb to a host of  diseases common in the city.145

Whatever the true level of  infant mortality in London, there was clearly considerable
under-registration in some of the city’s parishes and this, again, must throw suspicion onto
the overall accuracy of  the bills of  mortality. We probably need to be skeptical about the
accuracy of  any urban IMR below 200 per 1,000 births and, while rates over 300 have been
recorded within individual parishes, especially during the early eighteenth century, it has not
been possible to establish the extent of  spatial variations, with the lower level remaining as
yet unknown. It is also impossible to judge whether Woods’s estimates based on the Bills
of  Mortality are more plausible than those produced by Laxton and Williams or Landers.
Rates over 300 in some parishes could easily have combined with rates in the region of  200
in others to produce Woods’s estimates, while Laxton and Williams’s results imply that rates
were much higher throughout the capital in the early eighteenth century. The evidence
provided by Table 13 is inconclusive and more work needs to be undertaken to establish
the full extent of  variations in infant mortality within London. One thing seems certain,
however: from the sixteenth to the early eighteenth century IMRs in London were very
high, perhaps the highest in the country between 1700 and 1750. By 1841 the IMR had
fallen to match the national rate and spatial variations throughout the capital were relatively
low, which means that at some stage during the eighteenth century a substantial decline
must have taken place. This may partly be explained by the incorporation of  healthier
suburbs, but over the course of  the century from 1740, IMRs in parishes such as
Clerkenwell must have halved since Clerkenwell registration district had an IMR of  158 in
1841.146 While a definitive assessment of  infant mortality in London has not been possible,
the analysis of  Table 11 has been confirmed and, while the general direction of  change in
the capital may have mirrored that of  Figure 8, it did so in a much more exaggerated form.

Unfortunately, Wrigley and his colleagues did not publish infant mortality time series for
individual parishes among the 26 they analysed, but sufficient data can be gleaned from
other publications to show that in those parishes where rates were already low, any decline
during the eighteenth century was at best only slight. For instance, Wrigley has previously
published the following IMRs for Colyton: 130 per 1,000 births (1550–99); 92 (1600–49);
109 (1650–99); 109 (1700–49); 94 (1750–99) and 92 (1800–49), although after subsequent
analysis it was considered that the Colyton data was only sufficiently reliable to be included
in their national series for the period 1578–1789.147 Likewise in Hartland rates hardly
changed between 1550 and 1840.148 A more extensive analysis is needed to confirm such
patterns, but it seems reasonable to assume that conditions must have existed in these
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145 G. Newton, ‘Infant mortality variations, feeding practices and social status in London between 1550 and
1750’, Social History of  Medicine, 24 (2011), pp. 260–80, here at pp. 277–8.

146 Registrar General, Seventh Annual Report of  the Registrar General (London, 1846), pp. 114–5.
147 Wrigley, ‘Births and baptisms’, p. 286; Wrigley et al., English Population History, p. 22.
148 See R. Schofield and E.A. Wrigley, ‘Infant and child mortality in England in the late Tudor and early Stuart

period’ in Charles Webster (ed.), Health Medicine and Mortality in the Sixteenth Century (Cambridge, 1979), pp.
61–95, here at p. 66; Wrigley et al., English Population History, p. 271.
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parishes and others, such as the ones in column 3 of  Table 10, that were as favourable for
infants as any that existed until the secular decline in infant mortality began at the begin-
ning of  the twentieth century. The pattern in places such as Alcester, Banbury and
Aldenham mirrored the national trend, as did those in the east fen rural parishes of  Leake
and Wrangle where rates were in excess of  twice those in Harland and Colyton.149

Infant mortality trends during the parish register period can also be inferred by work-
ing backwards from early civil registration data. Figure 9 shows spatial variations in IMRs
in England and Wales between 1839 and 1844, the earliest date that it is possible to
provide this information.150 It is immediately apparent that in the early 1840s many parts
of  the country experienced rates similar to those during the preceding two centuries.
Rates in the mid nineteenth century registration districts, some of  which contained many
parishes, will of  course have tended to average out; nevertheless, there is considerable
agreement between Figure 9 and Table 10. In the 1840s relatively few districts experi-
enced high IMRs (more than 150) and not surprisingly most of  these were urban, with
the industrial towns of  Yorkshire, Lancashire, the Midlands and South Wales being
prominent. Smaller towns such as Great Yarmouth, Brighton and Exeter also experi-
enced high mortality, as did a number of  rural industrial districts. In addition a group of
mainly rural districts arching from the Wash and almost reaching London suffered IMRs
over 150. Thus, the excess mortality experienced by the Eastern rural parishes of  Table
9 extended well into the nineteenth century.151 It is also apparent that by the 1840s
London was no longer recording the highest IMRs, thereby confirming that significant
decline must have occurred during the eighteenth century. By contrast, four areas—much
of  Devon, large parts of  Wales (where intriguingly we have no parish register estimates
of  infant mortality) and the northern and southern extremes of  England—experienced
low rates comparable to the parishes in the third column of  Table 10. Most of  the
districts represented in Figure 9 remained close to the national rate, although there is
some evidence to suggest that in many, but not all, places there had been a general decline
in rates. Figure 9 also masks the considerable population redistribution that was occur-
ring as many of  the districts experiencing the highest IMRs were also being subject to
substantial population increase.

Given the diversity of  trends identified above, what happened to the national rate could
in a sense be considered irrelevant and it may be more useful to examine the trend within
specific environments. Figure 10 therefore presents a stylised view of  the changing range
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149 Wrigley, ‘Births and baptisms’, 286.
150 The accuracy of  these data will be discussed in C. Galley, ‘Infant mortality in England, 1538–2000: stabil-

ity and the beginnings of  change, 1837–1910’, Local Population Studies, (forthcoming). I am grateful to
Eilidh Garrett for drawing this map together with the maps in Figure 13. The boundaries were created by
Joe Day for the research project, ‘An atlas of  Victorian fertility decline’, see J.D. Day, Registration Sub-District
Boundaries for England and Wales 1851–1911 (Cambridge, 2016). Full details can be found on the Populations
Past website, www.populationspast.org [accessed October 2019].

151 A. Hinde and V. Fairhurst, ‘Why was infant mortality so high in eastern England in the mid nineteenth
century?’, Local Population Studies, 94 (2015), pp. 48–66.
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Figure 9 Infant mortality rates in the registration districts of England and Wales (with London

inset), 1839–1844

Note: The rates have been mapped onto the 1851 boundaries. The boundaries were created by Joe

Day for the research project, ‘An atlas of Victorian fertility decline’, see J.D. Day, Registration

Sub-District Boundaries for England and Wales 1851–1911 (Cambridge, 2016). Full details can

be found on the Populations Past website, www.populationspast.org [accessed October 2019].

Source: Registrar General, Eighth Annual Report of the Registrar General of Births, Deaths and

Marriages in England, British Parliamentary Papers 1847–48 XXV [C. 967].
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of  infant mortality between 1600 and 1840.152 At first glance it looks as though the range
can be explained simply by urbanisation: the lowest rates were found in rural parishes and
the highest in urban areas, especially London. However, the experience of  the vast major-
ity of  places would have been closer to the national rate produced by Wrigley and his
colleagues and, of  course, some eastern rural parishes suffered rates as high as the worst
urban ones. Thus, while the pattern of  late seventeenth century increase followed by
substantial decline from the mid eighteenth century may have been replicated in many
places where rates were already low, there is little evidence of  change throughout the entire
parish period. In summary, and with a certain degree of speculation, the following five
trends in IMRs can be identified:

(1) In many remote rural areas IMRs were low and they hardly changed throughout the
period 1580–1840.

(2) In London and the large towns IMRs increased during the late seventeenth century and
then steadily declined from some point during the eighteenth century. In the case of
London, the very high rates recorded by some parishes were no longer evident by the
1840s, although as the capital expanded it probably began to absorb areas that were
more favourable for raising infants. However, even modestly sized towns such as York
experienced some decline during the eighteenth century.
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152 During the sixteenth century the range was likely to have been similar to that in 1600, although we can be
less certain.

Figure 10 A stylised view of infant mortality change, 1600–1840
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(3) In many Eastern rural parishes, IMRs were also high, but substantial decline also
occurred in parishes such as March from the late seventeenth and early eighteenth
centuries. Nevertheless, even in the mid nineteenth century, conditions in these parishes
were still detrimental to infant health.

(4) In those parishes that developed into industrial centres, it seems likely that during the
eighteenth and nineteenth centuries IMRs remained relatively stable. They may have
increased slightly, but it is unlikely that they decreased significantly, since deteriorating
environmental conditions probably offset the generally declining rates experienced in
other parts of  the country. The rising population in these places meant that their contri-
bution towards the national IMR increased proportionally.

(5) Throughout much of  the country, while spatial variations in IMRs could be substantial,
over the longer term rates within most parishes remained relatively stable and it is likely
that the broad trends revealed by Wrigley et al.’s sample were echoed in many, but not
all, parishes.

Given these five distinct trends, selecting a sample of  registers that encompasses these
various environments remains difficult and is reliant on the survival of  good quality source
material within each of  the five environments. Crucially it has not been possible as yet to
produce a convincing infant mortality series for an emerging industrial town. In a sense
though, what happened to the national IMR, which is a composite measure resulting from
the changing proportion of  infants born within each of  the five environments, is less
important than seeking explanations for each of  these distinct trends. While the addition of
estimates from new registers and further analysis of  existing data are still needed to confirm
and perhaps add detail to the above trends, the most striking feature of  infant mortality in
the parish register period is the fact that where an infant was born had such a profound
impact on whether or not it would survive.

Evidence to explain variation and change

Figure 11 will be used as a framework for understanding patterns of  infant mortality in the
parish register period, especially with respect to the five trends identified above.153 Whilst
at present data limitations ensure that it is not possible to provide a definitive account of
these trends, with a certain amount of  informed speculation a consistent explanation can
be given and further research targeted at specific issues can be identified. Reading Figure 11
from left to right, in the first instance we need to discover evidence relating to inherited
disorders, infections (differential levels of exposure to disease), and injuries, either at birth
or later by accident or intention. This can then be supplemented by an examination of
differing child care practices which may or may not have been effective in enabling an infant
to survive.

163

153 See also the discussion in Galley, ‘Infant mortality in England, 1538–2000: trends, sources and methods’,
pp. 49–51.
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Ideally, causes of death for infants would be useful in explaining any differences, but
unfortunately early parish registers rarely give this information. Epidemics such as plague
were sometimes noted, but generally it was not until the eighteenth century that some regis-
ters began to record cause of  death and those given for infants are often difficult to inter-
pret. The following two entries from the register of  St Lawrence, York are typical:

1781—Maria 5th Daughter William Armit, of  Poolbridge, Farmer, Died April
22nd buried in the Churchyard 24th, Aged 4 months, Fits.
1792—John Lumley Son of  Matthew Lumley, Gardener, without the Bar, died
27th February buried Feby 28th in the Church yd, 1 month, Decay.154

In both cases it is impossible to provide a modern interpretation of  how these infants died.
Fits, convulsive fits or convulsions were given as causes of  death for about 80 per cent of
infant deaths in this register and they could refer to the final stages of  a host of  conditions
or diseases. Likewise, ‘decay’ provides little information of  real value and the only causes of
death for infants that are informative are infectious diseases such as smallpox, measles and
whooping cough and these mainly killed older children.155 An analysis of  infant causes of
death taken from parish registers is therefore likely to prove unrewarding. The same is also
true with bills of  mortality which sometimes provide causes of  death for infants. The
following are taken from the Chester Bill for 1773 with the number of deaths given in
brackets: fever (1), quinsey (1), teething (1), thrush (1), consumption (2), convulsions (50),
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154 E.C. Hudson (ed.), The Registers of  St Lawrence, York 1606–1812, Yorkshire Parish Register Society, 97
(1935), pp. 106, 139.

155 See Hudson, Registers of  St Lawrence, p. 110 for an example

Figure 11 The proximate determinants of infant mortality: a biological model
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chinkcough (whooping cough) (3), looseness (1), weakness of  infancy (4) and unknown
(1).156 Convulsions are again by far the most common cause of  death (50 out of  65) and,
apart from whooping cough, the other causes are difficult to interpret. This is also the case
with the best set of  bills to have survived, those for London. In 1837 John Marshall
published time series of  causes of  death from the bills and he grouped together certain
‘diseases incident to infancy’.157 Between 1629 and 1689 he classified ‘abortive and still-
born’, ‘chrisomes and infants’, ‘convulsions’, ‘teething’, ‘worms’, ‘rickets’, ‘overlaid and
starved at nurse’, ‘mouldshothed’ and ‘canker’ as infant diseases, although after 1690
childbed was added and from 1701 so were cancer and thrush.158 ‘Childbed’ usually refers
to a maternal death and will only be a cause of  death for infants if it means that the infant
died at birth. Again, most of  the other infant causes of death are too imprecise for a
modern understanding to be given. In part this lack of  accuracy in allocating causes of
death reflects prevailing levels of  knowledge amongst medical practitioners, the searchers
who were responsible for collecting this information, and throughout the population as a
whole. It also probably reflects how little could be done to prevent many infant deaths since
if it was not known exactly how an infant died, it was difficult to develop an effective
intervention strategy. To make matters worse, there were also significant changes in how
some of the causes in the bills were allocated over time. For example, 2,596 ‘chrisomes and
infants’ were recorded in 1629, 1,123 in 1660 but only 70 in 1700 whilst, at the same dates,
the number of  convulsion deaths increased from 52 to 1,031 and then 4,452.159 It was not
necessarily the case that one cause of death was transferred into another category, rather
there seems to have been little consistency in how causes were allocated, with some causes
of death appearing to drift in or out of fashion over time. Moreover, with ages not being
given alongside the causes and all the deaths at ages under two years being grouped together
from 1728, it is likely that many of  the so-called ‘infant’ deaths would have been those of
young children. We cannot however be certain so, frustratingly, with respect to infant causes
of death the London Bills are of  only limited value.160

In the early years of  civil registration a more detailed death classification system was
used, but frustratingly, many infant deaths were still assigned imprecise causes. In an
attempt to determine the main causes of  death, detailed causes were given and discussed
for a number of  places, including Liverpool, which in 1839 had the very high IMR of  239
per 1,000 births. For the 1,839 infant deaths registered in Liverpool that year the six most
important causes of  death were: ‘convulsions’ (729), ‘pneumonia’ (216), ‘consumption’

165

156 Haygarth, ‘Bill of  mortality for Chester for the year 1773’.
157 J. Marshall, Mortality of  the Metropolis (London, 1837), p. 79; see also T. Birch, A Collection of  the Yearly Bills

of  Mortality, from 1657 to 1758 inclusive (London, 1759).
158 In this sense ‘chrisom’ refers to a dead infant. ‘Mouldshothed’ refers to a condition of  the skull, in which

the bones ride, or are shot, over each other at the sutures. Marshall provides the following note: ‘column
12 is reported under the head of  Headmouldshot, Horseshoehead and Water in the head, and probably
partook both of  PHRENITIS (inflammation of  the brain) and HYDROCEPHALUS’.

159 Marshall, Mortality of  the Metropolis, p. 76.
160 See the discussion in Landers, Death and the Metropolis, pp. 94–8.
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(125), ‘teething’ (123), ‘hydrocephalus’ (85) and ‘debility’ (77) which together represented
74 per cent of  all deaths.161 Again we cannot be sure exactly what is meant by ‘convulsions’
or ‘debility’ and even though teething appears to be an infection associated with the erup-
tion of  teeth it is difficult to be certain. Ideally, if  these causes were broken down by age
within the first year then we would be able to speculate on their true nature, but the origi-
nal death certificates are not at present open for inspection and this is not possible.
Infectious diseases were certainly important, and with a total of  325 so-called zymotic
diseases such as smallpox, measles and whooping cough, plus ‘lung diseases’ (355), together
these account for 37 per cent of  all the deaths. Many ‘hydrocephalus’ deaths probably had
a pre-natal cause and only four violent deaths were recorded.162 Deaths assigned to ‘debil-
ity’ may have resulted from an inability to breastfeed due to some pre-natal condition, a
lingering illness or an injury acquired at birth and could therefore easily be assigned to any
of  the three categories in Figure 11. Thus, whilst it seems safe to conclude that most infant
deaths can be placed within the infection category and fewest within injury, exactly how the
less easily interpreted causes should be distributed remains difficult to determine. With the
possible exception of  some infectious diseases, analysis of  causes of  death in the parish
register period is of  only limited value and also gives little insight into change over time.
Given these limitations, the way forward is to turn to other demographic material such as
stillbirths, the distribution of  infant and childhood deaths, seasonality, social class variations
and maternal mortality, each of which can provide additional insights into the changing
patterns of  infant mortality.

Stillbirths

A stillbirth is a baby that is born dead and while not consistently recorded in parish regis-
ters, some parish priests occasionally noted them, albeit for short periods only.163 There
must always be some doubt about exactly what constituted a stillbirth, rather than a live
birth, during the parish register period. It was only during the twentieth century that a
precise definition was used and even then different countries employed different definitions

166

161 Appendix to Registrar General, Third Annual Report of  the Registrar General (London, 1841), pp. 74–7. The
IMR is given in the Third Annual Report, p. 20 and refers to Liverpool as a whole, whereas the figures in the
appendix refer to Liverpool registration district. There were 2,376 infant deaths in the whole of  Liverpool
compared to 1,839 in Liverpool registration district, although the total given in the Appendix table is only
1,830.

162 Incidences of  infanticide are easy to discover, but they were relatively rare and mainly confined to illegiti-
mates. K. Wrightson, ‘Infanticide in earlier seventeenth-century England’, Local Population Studies, 15
(1975), pp. 10–22, here at p.11, found only 60 cases in 53 Essex parishes during the period 1601–1665 and
concluded, ‘[i]t seems most unlikely, however, that infanticide has a distinct role … as a means of  popula-
tion control’ (p. 19). This was in marked contrast to early modern Japan: see F. Drixler, Mabiki. Infanticide
and Population Growth in Eastern Japan, 1660–1950 (Berkeley, 2013).

163 Formally a stillbirth is defined as a baby born dead after 24 completed weeks of  pregnancy. If  the baby
dies before 24 weeks it is known as a miscarriage. In the parish register period there would not have been
this precision. For examples of  midwifery case notes describing the deliveries of  stillbirths and miscar-
riages see Woods and Galley, Mrs Stone and Dr Smellie, pp. 233, 317–8, 321–6, 329–30, 342–3, 351–4, 391–7.
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making international comparisons difficult.164 There is the possibility that some live born
infants who did not survive for long would have been buried as though they were stillborn
because it was cheaper to do so and there is some evidence to suggest that this happened.
Memorandum books kept by clerks in the parish of  St Botolph without Aldgate, London
contain the following entry: a child, ‘Dyed and was buried the ixth day of  May Anno 1596.
Which chyld was borne alyve the day before and for that he was not cristned he was
accompted a stilborne’.165 Another child was recorded stillborn even though it was seven
days old and for the period 1584–1598, Forbes showed that the stillbirth rate (SBR) was
96.6 per 1,000 stillbirths and live births.166 However, between 1609 and 1623, when still-
births were again reported, the rate had fallen to 39.8 with the most likely explanation for
this decline being that at this later date only true stillbirths were recorded.167 Roger Finlay
also discovered that in the large parish of Hawkshead stillbirths were more likely to be
reported from the outlying parts of the parish, and he argued that some of these must have
been live-born.168 However, we have already seen that in Hackness John Richardson went
to considerable effort to differentiate stillbirths from live births, and there is no reason to
suggest that other clerks did not do likewise.169 Since stillbirths were not required to be
recorded by the Anglican registration system, it is likely that those registers that did so are
amongst the most accurate and it is therefore worthwhile to consider evidence of stillbirths
in the parish register period.

Table 14(a) presents a range of SBRs calculated from parish registers and this is
complemented by Table 14(b) which includes rates calculated from midwife delivery and
hospital records. Any problems affecting parish registers will not of course have affected the
rates derived from these latter two sources. Perhaps the most striking feature of Table 14 is
the consistency of the rates both over time and across space. Individual parish rates vary
from 29 to 73 stillbirths per 1,000 stillbirths and live births, but much of this variation will

167

164 According to T. Percival, Medical Ethics: Or, a Code of  Institutes and Precepts: Adapted to the Professional Conduct
of  Physicians and Surgeons (London, 1803), p. 86 ‘much observation is required to discriminate between a
child stillborn, and one that has lived after birth only a short period of  time’, quoted in J.M. Lloyd, ‘The
“languid child” and the eighteenth-century man-midwife’, Bulletin of  the History of  Medicine, 75 (2001), pp.
641–79, here at p. 645. Also see M. Fraser, ‘New Zealand – infant mortality rates and still-births’, Journal
of  the Royal Statistical Society, 92 (1929), pp. 428–44; and the discussion in C. Gourbin and G. Masuy-
Stroobant, ‘Registration of  vital data: are live births and stillbirths comparable all over Europe?’, Bulletin of
the World Health Organization 73 (1995), pp. 449–60. The age at which a miscarriage becomes a stillbirth has
always been the subject of  controversy and debate since the exact time when conception occurred cannot
be determined with absolute certainty and the age that foetuses are capable of  independent survival varies.

165 Forbes, Chronicle from Aldgate, p. 63.
166 Forbes, Chronicle from Aldgate, p. 65, although only four examples were noted by the clerk. There were also

instances of  what we would term miscarriages being recorded as stillbirths: ‘A woman chylde beinge so
Yonge that it was skant to be decerned’, p. 67.

167 There had been a change in the parish clerk between the two periods. Thomas Harridance was parish clerk
between 1582 and his death in 1601 and the aptly named John Clerke was clerk by 1616, see Forbes,
Chronicle from Aldgate, pp. 34–5.

168 Finlay, ‘Distance to church’.
169 The case notes of  James Hamilton illustrate the difficulty of  differentiating a stillbirth from a live birth

when he set out a procedure for resuscitating an apparent ‘stillbirth’, see Galley and Woods, Mrs Stone and
Dr Smellie, pp. 427–30.
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Table 14 Stillbirth rates, 1578–1850a

(a) From parish registers

Parish County Date Baptisms Stillbirths Stillbirth

rate per 

1,000 

live and 

still births

St Vedast and St Michael le Quern London 1578–1700 3,755 219 55

St Michael Cornhill London 1580–1650 2,261 75 32

St Peter Cornhill London 1580–1650 1,769 88 47

St Helen’s Bishopgate London 1595–1680 1,521 76 48

St Dunstan in the East London 1605–1653 3,103 103 32

St Mary Somerset London 1605–1653 2,079 62 29

St Boltoph Bishopgate London 1617–1650 2,101 112 51

St Martin–in–the–Fields London 1620–1636 5,142 275 51

St Mildred & St Margaret Moses London 1670–1700 509 23 43

All Hallows Bread Street London 1671–1700 301 17 53

All London registers 22,541 1,050 45

Hawkshead Lancs. 1581–1700 4,606 218 45

Terling Essex 1601–1640 1,309 58 42

Ercall Magna Salop 1611–1640 601 29 46

York (four parishes) Yorks. 1614–1700 4,624 220 45

Hackness Yorks. 1631–1660 478 25 50

Stretford Lancs. 1650–1663 191 15 73

Bolton Lancs. 1666–1712 6,094 365 57

Oswestry Salop 1668–1717 5,342 211 38

Chorley Lancs. 1684–1708 725 27 36

Childwell Lancs. 1701–1753 2,053 114 53

Leigh Lancs. 1701–1750 5,790 191 32

Prescott Lancs. 1731–1795 9,848 405 40

Balderstone Lancs 1787–1812 949 47 47

Blackburn Lancs. 1793–1812 11,593 759 61

Dewsbury Yorks. 1813–1837 12,495 715 54

All non–metropolitan registers 66,698 3,399 48

(b) From other sources

Source Place Date Births Stillbirths Stillbirth 

rate 

per 1,000

live and

still births

Midwife delivery records

Katherine Manley Whitby 1730–1754 2,179 86 38

Thomas Higginsb Wem 1781–1803 1,078 49–75 43–65

John Green Crosse Norfolk 1820s–1830s 1,323 71 51

All midwife records 4,580 206–232 43–48
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(b) From other sources

Source Place Date Births Stillbirths Stillbirth 

rate 

per 1,000

live and

still births

Lying–in hospitals

British Lying–in Hospital London 1750–1759 3,693 113 30

1760–1769 4,787 132 27

1770–1779 5,465 232 41

1780–1789 5,327 293 52

1790–1799 5.762 285 47

1750–1799 25,034 1,055 40

Dublin Lying–in Hospital Dublin 1757–1786 21,681 1,131 50

1787–1793 10,294 580 53

1826–1833 15,533 1,121 67

1822–1844 6,377 325 49

Westminster General Dispensary London 1774–1781 1,839 84 44

1818 629 20 31

1818–1828 12,460 302 24

Royal Maternity Charity London 1828–1850 47,715 1,823 37

Liverpool Lying–in Hospital Liverpool 1842–1845 323 18 53

All hospitals 161,163 7,514 45

Notes: a. The stillbirth rate (SBR) is calculated per 1,000 deliveries, that is as stillbirths / (stillbirths

+ births).

b. The SBR calculated from Higgins’s case notes is 43, but there is a serious imbalance in

the sex ratio of live births (116 males to 100 females) which can be reduced to 106

(close to the biological norm) if all those live born infants without a reported sex are

taken to be female. The sex–ratio of dead–born foetuses was 245, or 145 if all those

dead–born foetuses without a reported sex are assumed to be female. Higgins’s SBR

rises to 65 if all cases with unstated outcomes are taken to be dead–born fetuses. See

A. Tomkins, ‘Demography and the midwives: deliveries and their dénouments in north

Shropshire, 1781–1803’, Continuity and Change, 25 (2010), pp. 199–232, here at pp.

219–21, for a different interpretation of these data. 

Source: R. Woods and C. Galley, Mrs Stone and Dr Smellie: Eighteenth–Century Midwives and their

Patients (Liverpool, 2014), pp. 25–6.
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have been due to the small numbers of stillbirths recorded in each parish and the
aggregated rates for both London and non-metropolitan parishes are very similar, 45
compared with 48.170 Table 14(a) also shows little variation between parishes and certainly 

170 J. Graunt, ‘Natural and political observations made upon the bills of  mortality’ reprinted in Journal of  the
Institute of  Actuaries, 90 (1964), pp. 1–60, here at p. 29, noted that ‘The Abortive and Stillborn are about the
twentieth part of  those that are christened, and the numbers seemed the same thirty years ago as now’.
This would give a SBR of  48, although there must have been some under registration of  baptisms in the
bills which would have lowered the rate.
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nothing approaching the differences in IMRs revealed by Table 9. Indeed, these rates
are also consistent with SBRs during the early part of  the twentieth century.171 When
E.A. Wrigley speculated on the cause of the rise in marital fertility rise during the eigh-
teenth century he suggested that this phenomenon could have been due to a decline in
the SBR thereby confirming the link between endogenous and maternal mortality
which had both declined at the same time.172 In order for this to have occurred the SBR
needed to have been high during the seventeenth century (more than 100), but Table
14 suggests that rates did not approach these levels.173 Instead SBRs were relatively low
and showed little variation or change throughout the parish register period. Both the
midwife and hospital records, Table 14(b), should be accurate in their identification of
stillbirths and SBRs calculated from these sources are remarkably similar to the parish
register ones. Since most were from the eighteenth century they also reveal little
evidence of change over time. It is likely that both these types of records are biased in
that they do not cover the whole population, with private patients needing to pay the
doctor his fees and the hospitals probably taking a greater proportion of poorer
patients. In both cases however they probably dealt with some of the more difficult
deliveries which may have resulted in a greater proportion of stillbirths. However, there
is little in the figures to suggest that this occurred—perhaps better delivery techniques
offset some of these additional risks? Table 14 is remarkable for its overall uniformity
especially when compared to Table 9 and, while further evidence would be welcomed,
at present it seems safe to conclude that the SBR remained relatively stable throughout
the parish register period. Given that the most important factor in determining whether
a stillbirth occurs is the health of  the mother, and in particular her nutritional status
which affects foetal development, this suggests that these must have changed little
throughout the period. Given that stillbirths and endogenous deaths will have shared
many characteristics, with most being subsumed under the headings inherited
deficiency or accidents (birth injuries) in Figure 11, we must therefore conclude, albeit
tentatively, that much of  the variation in IMRs during the parish register period was due
to differences in exposure to disease.174

170

171 The Register General only began to report stillbirths from 1928. Between 1928 and 1939 the national rate
was 40 with the range being from 27 to 70 within individual districts, see the Registrar General’s Annual
Reports and Statistical Reviews for the relevant years and Woods and Galley, Mrs Stone and Dr Smellie, pp. 26–7.

172 Wrigley, ‘Explaining the rise in marital fertility’.
173 It is possible that miscarriages rather than late foetal deaths (stillbirths) were very high, but these of  course

would not have been recorded. Also see Hart, ‘Beyond infant mortality’, who estimated SBRs from early
neonatal mortality and suggested that they were consistently in excess of  100 before 1750. By contrast
Woods, ‘The measurement of  historical trends in fetal mortality’ has shown that there is nothing in the
historical record to show that SBRs approached these levels. He concludes that the SBR was unlikely to
have exceeded 60 in northern Europe (p. 159).

174 The introduction of  the perinatal mortality rate (stillbirths and deaths within the first week) acknowledged
this link and attempted to resolve any blurring between stillbirths and live births. See S. Peller, ‘Mortality,
past and future’ Population Studies, 1 (1948), pp. 405–56, here at pp. 408–23.
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The distribution of  deaths throughout the first year of  life

Much of  what we know about infant mortality in the parish register period is a result of  the
Cambridge Group for the History of  Population and Social Structure’s extensive work on
26 English registers and, while this sample can be criticised for the extent to which it repre-
sents national trends, anyone who has carried out a family reconstitution will appreciate
their remarkable achievement in establishing levels, trends and patterns between 1580 and
1837.175 Their work is a benchmark against which others must be judged. Perhaps the most
important and intriguing result to emerge from their analysis was that the post-1750 decline
in infant mortality occurred almost exclusively within the endogenous component while at
the same time there was a similar decline in maternal mortality.176 Indeed, without this fall
‘there would have been almost no change in mortality under the age of  15 between the
beginning and end of  the last 150 years of  the parish register period’.177 They also showed
that most of  the increase in infant mortality between 1675 and 1750 occurred within the
post-neonatal component. Figure 12 illustrates this pattern; put simply, a post-neonatal
increase was followed by a neonatal decline. Wrigley and his colleagues compared infant
with childhood mortality and they also had sufficient data to allow infant deaths to be
broken down into finer units.178 They discovered that childhood mortality increased in the
same period, but was ‘much more strongly marked between 6 and 15 months than at
younger or older ages’ with mortality in this age group increasing by about two thirds
between 1580–1674 and the peak period 1700–1749 compared with an increase of  one
third among the age group two to six months, one fifth among those aged 18 months to
five years and one tenth among five to ten year olds.179

Unfortunately, few have attempted to replicate the Cambridge Group’s analysis and little
comparative data exist. Table 15 sets Wrigley et al.’s neonatal and post-neonatal rates against
those for York and London. Landers’s neonatal rates for London Quakers mirror the
national rates quite closely with a decline occurring after 1750; however post-neonatal

171

175 Wrigley et al., English Population History, pp. 198–248.
176 Wrigley et al., English Population History, p. 236. Maternal mortality is difficult to calculate in the parish regis-

ter period because many maternal deaths are associated with stillbirths and, without causes of  death, those
mothers who died undelivered will not have been identified as such. For an exception see G.W.G. Leveson
Gower, A Register of  All Christenings, Burials & Weddings within the Parish of  Saint Peters upon Cornhill,
Publications of  the Harleian Society Registers Volume 1 (London, 1877), p. 161: ‘27 Dec 1605 ‘Luce
Anderson Widd’: she died in Childbed and her Child stilborne she was servant to Mrs Walker in Corbetes
Court gra’ street’. For a discussion of  the issues involved in calculating the maternal mortality rate see C.
Galley and A. Reid, ‘Maternal mortality’, Local Population Studies, 93 (2014), pp. 68–78.

177 Wrigley et al., English Population History, p. 268.
178 Wrigley et al., English Population History, pp. 239 and 252.
179 Wrigley et al., English Population History, pp. 253, 350. If  possible, it would be better to divide infants into

pre- and post-weaned since it might be expected that after weaning infants were susceptible to a host of
new infections that had been mitigated by maternal breastfeeding. Such a division would be, of  course,
impossible since the age of  weaning was unknown in most cases and it also assumes that weaning was a
single event rather than a gradual process. P. Crawford, Blood, Bodies and Families in Early Modern England
(Harlow, 2004), p. 152 argues that weaning represented a major change in a child’s life.
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mortality was much higher, the early eighteenth-century increase greater and there was also
some decline after 1775.180 This suggests that there may have been urban-rural differences
in the age structure of  infant deaths and this is confirmed by the evidence from York even
though at first sight the York neonatal rates seem at odds with the others. In part this is
because the simple linking process was used to calculate IMRs and the rates then corrected
to account for the inconsistent recording of  unbaptised infant burials throughout the
sample of  registers. This correction process necessarily assumes that all unbaptised infant
burials occurred on the day of  their birth when in fact the infant was likely to have been
older. Indeed, unless dates for birth and death are given, age at death must be calculated by
subtracting the date of  burial from the date of  baptism which will lead to the neonatal

172

180 Vann and Eversley, Friends in Life and Death, do not provide neonatal and post-neonatal rates for London.
Their London IMRs are different to those of  Landers and do not reveal any increase during the early
eighteenth century. This may be due to the fact that their at risk populations are small. Likewise, the rates
they report for the rest of  the country are lower than those in Table 14 and they also suggest that the
Quaker registers may not have captured all infant deaths (pp. 193–4, 199–202).

Figure 12 Relationship between neonatal and post-neonatal infant mortality rates, 1580–1837

Source: E.A.Wrigley, R.S. Davies, J.E. Oeppen and R.S. Schofield, English Population History from 

Family Reconstitution 1580–1837 (Cambridge, 1997),  p. 226.
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Table 15 Neonatal and post-neonatal infant mortality rates in the parish register period

Date England London Quakers Date York

Neonatal Post- Infant Neonatal Post- Infant Neonatal Post- Infant

mortality neonatal mortality mortality neonatal mortality mortality neonatal mortality

rate mortality rate rate mortality rate rate mortality rate

rate rate rate

1580-1599 101.9 68.8 170.7 1561–1600 144 81 225

1600-1624 108.2 57.0 165.2 1601–1640 174 87 261

1625-1649 94.5 58.8 153.3 1641–1700 161 119 266

1650-1674 104.2 62.5 166.7 108 143 251

1675-1699 109.7 75.7 185.4 115 148 263

1700-1724 106.3 84.4 190.7 125 217 342

1725-1749 101.6 89.2 190.8 112 229 341

1750-1774 78.5 84.3 162.8 96 231 327

1775-1799 71.3 85.4 156.7 81 150 231

1800-1824 57.3 78.7 136.0 40 154 194

1825-1837 48.7 95.4 144.1 33 118 151

Sources: England data taken from E.A.Wrigley, R.S. Davies, J.E. Oeppen and R.S. Schofield, English Population History from Family Reconstitution

1580–1837 (Cambridge, 1997), p. 226; York data for 13 parishes from C. Galley, ‘Growth, stagnation and crisis: the demography of York,

1561–1700’ (unpublished PhD thesis, University of Sheffield, 1991), p. 125; London Quaker data from J. Landers, Death and the Metropolis:

Studies in the Demographic History of London 1670–1830 (Cambridge, 1993), p. 136. 
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component being inflated to some extent.181 The uncorrected neonatal rates for York
were 105, 132 and 117 respectively while neonatal rates in the two parishes where recon-
stitutions had been undertaken were 143 (St Martin Coney St, 1561–1700) and 142 (St
Micheal le Belfrey, 1560–1602).182 Hence the York neonatal rates given in Table 15
appear plausible and it is unfortunate that the city’s registers are not sufficiently accurate
to allow reliable rates to be calculated much beyond 1700. One of  the first signs of  poor
registration is a decrease in the proportion of  early age deaths and consequently it is
necessary to verify that any decline in neonatal mortality is real rather than a consequence
of  changes in registration practice. We have already seen that circumstantial evidence
relating to birth intervals suggests that Wrigley et al.’s rates are reliable, but with very few
analyses of  the distribution of  deaths during the first year of  life in the parish register
period having been carried out, especially during the period between 1750 and 1837 when
registration was under the greatest pressure, a wider range of  evidence, especially for the
towns and cities, is needed to confirm and clarify these changes. Short of  replicating
Wrigley et al.’s analysis on a new set of  registers, the only way of  assessing national
patterns is to examine what happened during the early years of  civil registration.

Figure 7 compared neonatal and post-neonatal mortality rates with overall IMRs in
English and Welsh registration districts (RDs) between 1839 and 1844. There was a close,
almost linear relationship between post-neonatal and overall infant mortality with much of
the variation in overall IMRs being due to the post-neonatal component. The relationship
between neonatal and overall infant mortality was much weaker. Figure 13 explores these
relationships further by mapping neonatal and post-neonatal mortality rates by RD for the
same period. Generally speaking, the areas experiencing the highest IMRs also experienced
the highest post-neonatal rates, with the urban mortality penalty being prominent. Thus,
the RDs suffering the highest IMRs—Norwich (241.0 per 1,000 births), Liverpool (232.9),
Hull (237.5), Nottingham (226.7) and Manchester (223.4)—also suffered some of  the high-
est post-neonatal rates: 158.9, 179.7, 162.1, 162.3 and 177.8 per 1,000 births respectively.
The distribution of  post-neonatal mortality was similar to Figure 9 with the towns and
some eastern rural districts experiencing the highest rates while the lowest rates were to be
found in parts of  Wales and the northern and southern extremes of  England.183 The
neonatal map is more complicated. Many districts that experienced high post-neonatal rates
also experienced high neonatal rates and the reverse was also true, with neonatal rates being
low throughout much of  southern England, most of  Wales and the very north. However,

174

181 Wrigley et al., English Population History, pp. 239–40 noted a considerable decline in first day mortality after the
implementation of  Rose’s Act (1812) which required age at death to be given on specially prepared forms.
Prior to this, if  the infant died without being baptised dummy births were created with the same date as their
burial and hence the first day mortality rate declined from 41.8 in the 1800s to only 4.8 in the 1830s. All
neonatal rates calculated from parish registers will necessarily include some post-neonatal deaths, although
Quaker rates should not be affected in this way because their registers recorded births and deaths directly.

182 Galley, ‘Growth, stagnation and crisis’, pp. 99, 112.
183 Galley and Shelton, ‘Bridging the gap’, p. 75.



In
fan

t M
o

rtality
 in

 E
n

g
lan

d
, 1

5
3
8
–1

8
3
7

175

Figure 13  Neonatal and post-neonatal mortality rates in Registration Districts, England and Wales (with London inset), 1839–1844

Note: The rates have been mapped onto the 1851 boundaries.

Source: Registrar General, Eighth Annual Report of the Registrar General of Births, Deaths and Marriages in England, British Parliamentary

Papers 1847–48 XXV [C. 967].
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Durham, most of  Yorkshire and large swathes of  eastern England, including the whole of
Lincolnshire, experienced high neonatal rates. It is also interesting to see that Norfolk expe-
rienced higher neonatal rates than its neighbour Suffolk. By contrast, Cornwall, South Wales
and parts of  Lancashire had lower rates than might be expected from their IMRs. The high-
est neonatal rates were found in Norwich (82.1) and Hull (75.4), but Liverpool, which had
the second highest IMR and the highest post-neonatal rate, had a neonatal rate that was only
53.2, exactly the same as Wycombe, Buckinghamshire and Loddon, Norfolk and lower than
Foleshill, Warwickshire (62.9) and Ticehurst, Sussex (61.9). It is also striking that most of
London experienced relatively low neonatal rates compared with its high post-neonatal rates.
It could be that part of  the reason for these discrepancies is that there were as yet undetected
regional differences in under-registration since we know that registration was not perfect in
this period.184 There could also have been considerable regional differences in child care
practices; however it is difficult to be certain and Figure 13 identifies many areas where the
relationship between neonatal and post-neonatal mortality needs to be investigated further.
Figure 13 adds considerable weight to the view that a general decline in neonatal mortality
must have occurred at some point during the eighteenth century.185 Moreover, if  levels of
endogenous mortality were broadly similar throughout the country then, even if  we accept
some differences in under-registration, there must also have been substantial variations in
exogenous neonatal mortality which probably had some regional components. This result
coupled with the variations in post-neonatal mortality noted above means that local disease
environments must have played an important role in explaining overall differences in IMRs.

The results reported in this section suggest many fruitful areas for further research,
especially with respect to identifying geographical variations in neonatal mortality. The link
between maternal and endogenous mortality may be crucial here, but little is known about
geographical variations in maternal mortality in this period. In terms of  explaining the vari-
ous patterns, we need to seek causes for both the late seventeenth century increase in post-
neonatal mortality and the mid eighteenth century decline in neonatal mortality.

Seasonality of  infant deaths

By comparison with the nineteenth century, where it is well known that urban infants were
especially vulnerable to diarrhoea in the hot summer months, relatively little is known about
the seasonality of infant deaths in the parish register period. In part this is because, for
results to have significance, large numbers of infant deaths are required as the total number
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184 See the discussion in Galley, ‘Infant mortality in England 1538–2000: stability and the beginnings of
change, 1837–1910’. Teitelbaum, ‘Birth underregistration’, p. 333 provides estimates of  birth under-
registration by county for the 1840s. The effects of  birth under-registration on neonatal mortality rates
depends largely on whether this was also accompanied by an under-registration of  young infant deaths
which seems likely. According to Teitelbaum, Norfolk had an under-registration rate of  6.5 per cent
compared with 3.5 per cent for Suffolk which would appear to be the wrong way around if  these
differences can be accounted for purely by under-registration. This issue is clearly complicated

185 Galley and Shelton, ‘Bridging the gap’, pp. 74–5, discusses geographical variations in neonatal and post-
neonatal mortality.
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of deaths needs to be broken down into seasonal or monthly components. Once again
most of  our knowledge of  seasonality is based on the work of  Wrigley and his colleagues
who discovered that ‘cold weather brought higher mortality, while in the summer months
rates were significantly lower’.186 When different ages were considered separately, a winter
peak was discovered amongst those aged 5-11 months.187 What is interesting about this
analysis is the absence of  any evidence of  the summer excess that features in much discus-
sion of  infant mortality in the late nineteenth century.

Working out the seasonality of  infant deaths is by no means a straightforward process.
It is highly influenced by the seasonality of  births and the risks that infants faced were
dependent on their age, with the first three months being especially dangerous.188 Hence it
is appropriate to examine period and cohort rates separately, although this is only feasible
if  large amounts of  data are available for analysis. Other studies that have examined season-
ality have not matched Wrigley et al.’s level of  sophistication, but Creighton believed infan-
tile diarrhoea to be ‘one of  the most important causes of  London mortality from the
Restoration onwards’.189 This conclusion was based on his analysis of  weekly numbers of
deaths in the London Bills of  Mortality from ‘griping in the guts’ which clearly show a
summer peak, although this conclusion should be tempered against reservations about the
quality of  information contained in the Bills mentioned above and the fact that not all
deaths in this category would have been infant ones.190 Likewise, Landers’s analysis of  the
Bills of  Mortality from the 1730s identified both winter and late summer peaks in infant
mortality, but during the eighteenth century, as infant mortality worsened, the autumn and
winter months became increasingly hazardous.191 This winter peak was also observable in
the rural Shropshire parishes examined by Jones and moreover it was also evident within
neonatal deaths.192 By contrast, in sixteenth and seventeenth century York a slight summer
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186 Wrigley et al., English Population History, p. 338. This resulted in April being ‘the least dangerous month in
which to be born while July and September were the most dangerous’ with ‘the four months from June to
September being ‘consistently unfavourable to infant life’ (p. 335). Note the difference between the risks
faced by infants being born in a particular month compared with living through that month. For a full
discussion of  these issues see Wrigley et al., English Population History, pp. 333–40.

187 Wrigley et al., English Population History, p. 334.
188 For difficulties in measuring seasonality mortality see J.-P. Sardon, ‘Le mouvement saisonnier de la mortal-

ite infantile: une mesure impossible?’, Population, 38 (1983), pp. 763–79.
189 C. Creighton, A History of  Epidemics in Britain, Vol. 2 (Cambridge, 1894), p. 748.
190 Creighton, History of  Epidemics in Britain, Vol. 2, p. 750 records that in the first four weeks of  July 1670

there were 245 deaths from ‘griping in the guts’ compared to 867 in the first four weeks of  September
1670. Also see Landers, Death in the Metropolis, p. 208.

191 Landers, Death in the Metropolis, pp. 214, 231. See also Vann and Eversley, Friends in Life and Death, p. 224.
192 Jones, ‘‘Further evidence on the decline in infant mortality’, pp. 246–7. Jones calculated seasonal IMRs (infant

burials divided by baptisms within each season) which did not take into account birth seasonality. Despite this,
his conclusions still hold up. P. Huck, ‘Shifts in the seasonality of  infant deaths in nine English towns during
the 19th century: a case for reduced breast feeding?’, Explorations in Economic History, 34 (1997), pp. 368–86,
here at p. 372, found that a similar winter peak in infant mortality persisted into the early nineteenth century
in his sample of  industrialising parishes. Likewise, S. Peller, ‘Studies on mortality since the renaissance’, Bulletin
of  the History of  Medicine, 13 (1943), pp. 427–61, here at p. 453, found a winter excess amongst European ruling
families and E. Vilquin, ‘La mortalité infantile selon le mois de naissance. Le cas de la Belgique au XIXe siècle’,
Population, 33 (1978), pp. 1137–53 found both winter and summer peaks in Belgium during the 1840s.
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excess was discovered. However, when neonatal and post-neonatal mortality was investi-
gated separately there was a slight winter excess within the post-neonatal component while
for neonates there was a very strong summer excess.193 This summer excess in neonatal
mortality has also been discovered in London with Landers noting ‘a strong seasonal peak
in the summer months (June–August)’ in the age group 0–29 days.194 More recently, an
extensive study by Romola Davenport on the parish of  St Martin-in-the-Fields has discov-
ered similar patterns. She found that:

Neonatal mortality displayed a prominent summer peak throughout the period
1752–1812 … As was the case amongst London Quakers, this summer peak in
neonatal mortality persisted in St. Martin in the Fields despite lengthening birth
intervals and significant falls in neonatal mortality … In common with London
Quakers, there was also a summer peak amongst slightly older infants, aged 1–5
months, but no summer peak at older ages. This summer peak in mortality of
the youngest post-neonates disappeared after c .1795.195

Making sense of  these contrasting patterns remains difficult and is not helped by the fact
that different methods have been employed to measure seasonality, different periods have
been analysed and Wrigley et al.’s analysis has not been replicated on other registers.
Seasonality is therefore a topic worthy of  further investigation, with two issues being espe-
cially important given the overall pattern of  change in the IMRs discussed above. The first
relates to the extent to which the seasonality identified in Wrigley et al.’s largely rural sample
also appeared in the towns with their much higher IMRs, and the second to the extent to
which seasonality changed over time as overall IMRs declined. Other issues worthy of
further consideration such as seasonal differences within individual infant age groups and
the effects of  climate change have hardly been discussed.196 We can at least identify three
patterns, albeit tentatively, that may help us explain the overall direction of  change in IMRs:
(1) the late autumn/winter excess that is particularly evident amongst older infants; (2) the
fact that this excess also appears to have increased, especially in London during the eigh-
teenth century, and (3) the marked seasonality in neonatal mortality that may have differed
between rural and urban areas and suggests that infections must have had a significant
impact on neonatal deaths.
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193 Galley, ‘Growth, stagnation and crisis’, p. 140.
194 Landers, Death in the metropolis, p. 143.
195 R.J. Davenport, ‘Infant-feeding practices and infant survival by familial wealth in London, 1752–1812’, The

History of  the Family, 24 (2019), pp. 174–206, here at pp. 187–8. Note that Davenport considers summer to
be July–September while Landers uses June–August. In York the three months with the highest seasonal
indexes were July, August and September: Galley, ‘Growth, stagnation and crisis’, p. 140.

196 The effects of  the ‘little ice age’ which lasted, perhaps, until 1850 ensured that much of  the parish regis-
ter period was one of  gradual warming. Hence it may not be appropriate to compare seasonality during
the early eighteenth century with that in the warmer late nineteenth century. For a general discussion of
this phenomenon see A.B. Appleby, ‘Epidemics and famine in the little ice age’, Journal of  Interdisciplinary
History, 10 (1980), pp. 643–63.
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Other demographic data

It is well known that infant mortality was higher among boys than girls, that twins suffered
higher rates than singletons, and that illegitimate babies suffered higher rates than legitimate
babies. Boys suffered an IMR about 14 per cent higher than that of  girls, which was prob-
ably related to differing levels of  foetal development; it did not change significantly over
time.197 Similar issues also explain much of  the higher rates amongst twins.198 By compar-
ison, the reasons why illegitimates suffered such high mortality rates must be related to the
social conditions in which they were raised, although a greater proportion of  illegitimates
would have been first births and these suffered higher mortality rates than higher order
births. The impact of  birth order on mortality has been little studied in the parish register
period, but there is no evidence to suggest that the ‘normal’ pattern of  high mortality
amongst first births, which declined to reach a low amongst third births and increased
thereafter in a tick-shaped distribution, did not occur. Katherine Lynch and Joel
Greenhouse confirmed this pattern for nineteenth century Sweden but, more interestingly,
they discovered that family factors were an important influence on an infant’s survival.199

Individual examples of  death clustering within families are relatively easy to discover (see
Table 3 for examples), but the impact of  this phenomenon on overall IMRs and change
over time is difficult to assess, in part because relatively few large families have been recon-
stituted. However, it is clear that the clustering of  deaths into a relatively small number of
families can have a disproportionate effect on the overall IMR in an area.

Likewise, relatively little work has been carried out on social class variations in infant
mortality during the parish register era.200 However, it would be wrong to assume that the
sorts of  relationships that can be found in the twentieth century necessarily held true
during earlier periods. In part this is because the most important influence on an infant’s
survival chances was whether or not it was breastfed and those sections of  the populations
employing wet nurses came necessarily from the better off  sections of  society.
Furthermore, given the great differences in geographical variations in infant mortality,
being poor and living in a remote rural area could easily bring greater health benefits that
being rich and living in an unhealthy environment such as London. Hollingsworth’s impor-
tant study of  the British peerage should therefore provide an initial indication of  social
class variations in mortality.201 We have already seen that he used genealogical data
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197 Wrigley et al., English Population History, pp. 298–301. Foetal loss was also greater amongst males.
198 Wrigley et al., English Population History, p. 247. Twin mortality rates were over three times higher than

singletons in the first month and, whilst this difference declined as twins grew older, they still suffered a
disadvantage in their first two years.

199 K.A. Lynch and J.B. Greenhouse, ‘Risk factors for infant mortality in nineteenth-century Sweden’,
Population Studies, 48 (1994), pp. 117–33, here at p. 121.

200 P. Razzell, Mortality, Marriage and Population Growth in England, 1550–1850 (London, 2016), pp. 38–9 has
suggested that a wealth gradient in infant mortality exists, but this conclusion is based on a relatively small
sample of  infants.

201 Hollingsworth, Demography of  the British Peerage, p. 66 and T.H. Hollingsworth, ‘Mortality in the British peer-
age families since 1600’, Population, 32 (1977), pp. 323–52, here at p. 327.
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produced to verify male primogeniture so that some female births and infant deaths are
missing from his data set, especially before 1750. Hollingsworth made corrections to his
data and his inflated estimates are similar to Wrigley et al.’s national series, although the late
eighteenth century decline amongst the peerage was much greater.202 Explaining these
differentials is difficult because in most cases it is not known where these infants lived or
how they were cared for. For example, any benefits from maternal breastfeeding could
easily have been offset by a move to germ-ridden London.203

At the opposite ends of  the social spectrum we also know something about the survival
rates of  foundlings admitted to the London Foundling Hospital. This vulnerable group
suffered extremely high levels of  mortality. During the late 1750s a parliamentary grant had
allowed the Hospital to accept most infants it was offered. IMRs at this time were proba-
bly in excess of  600 and, with childhood mortality also being high, the chances of  a
foundling surviving his or her hospital experience were not good.204 Up to 4,000 infants
per year were admitted during this short ‘general reception’ period but, when in 1760 the
parliamentary grant was withdrawn due to the increasing costs associated with supporting
the foundlings, admission rates declined to little more than 100 per year and sometimes
much less. After 1760 IMRs also declined so that by 1800 they were probably only slightly
higher than those prevailing in the rest of  the population. There are considerable problems
in both calculating and interpreting IMRs for foundling populations since relatively few
foundlings entered the hospital on the day of  their birth, it is not known how they were
treated prior to admission and�outside of  the ‘General Reception’ period�sick infants may
have been refused entry. A significant proportion of  infants also originated from outside
London. On admission, infants would have been sent to a suitable wet nurse as soon as
possible or, if  they were sick, treated within the hospital. Foundlings, therefore, were an
exceptional group who, for a variety of  reasons, were deprived of  many of  the basic neces-
sities to ensure their survival. While the hospital did its best, these vulnerable infants still
faced considerable hazards throughout their (often short) lives. Despite the smaller number
of  admissions in the late eighteenth century it is significant that by then the proportion
surviving had increased.205 Levene also discovered that being illegitimate conferred an
additional risk for foundlings as their IMRs exceeded the already extremely high rates of
their legitimate peers.206
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202 See the discussion in Smith and Oeppen, ‘Place and status’, p. 76.
203 See also R. Finlay, ‘Differential child mortality in pre-industrial England: the example of  Cartmel,

Cumbria, 1600–1750’, Annales de Demographie Historique, 17 (1981), pp. 67–80, here at p. 75, who managed
to link probate records to individual family reconstitutions. He discovered that the families of  those leav-
ing £60 or more had an IMR of  95 compared with an IMR of  117 for those leaving less than that amount.
This result, however, is based on only 162 infant deaths.

204 A. Levene, Childcare, Health and Mortality at the London Foundling Hospital, 1741–1800 (Manchester, 2007), p.
54.

205 See Levene, London Foundling Hospital, pp. 1–89.
206 A. Levene, ‘The mortality penalty of  illegitimate foundlings and poor children in eighteenth-century

England’ in A. Levene, T. Nutt and S. Williams (eds), Illegitimacy in Britain, 1700–1920 (Basingstoke, 2005),
pp. 34–49.
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The only population-wide study of  social differences in infant mortality was undertaken
by Davenport on eighteenth and early nineteenth century St Martin-in-the-Fields.207 While
there were technical issues concerning infants who had presumably been sent out to nurse
and the possible export of  burials to other parishes, she showed that neonatal mortality was
much higher amongst wealthier residents during the period 1752–1774.208 By the turn of
the century, neonatal mortality had declined within all sections of  the population, rates had
converged and during the early nineteenth century little difference remained. Since birth
intervals amongst the wealthy also increased during this period, Davenport concluded that
this was most likely due to greater maternal nursing and less reliance on wet nurses. By
comparison, there was little social differential in post-neonatal mortality during the period
1752–1774 but, by the end of  the century, the expected social gradient of  lower mortality
amongst the wealthy had emerged. A possible explanation suggested by Davenport for this
change was that the wealthy were increasingly being able to access better health care during
this period, especially with respect to inoculation against smallpox. The emergence of
social class differences in mortality helps explain part, but by no means all, of  the decline
in infant mortality during the late eighteenth century. Further research is needed to discover
whether the changes that occurred in London also affected other towns and rural areas.
Likewise, the extent to which the changes that affected the wealthy also affected those
lower down the social scale�perhaps to a lesser degree�is not known.

The final set of  demographic data relevant to the study of  infant mortality is maternal
mortality. In the absence of  information on cause of  death, the maternal mortality rate
(MMR) is difficult to determine in the parish register period because many maternal deaths
were associated with stillbirths, which were not usually recorded, and the deaths of  those
mothers who died undelivered were obviously not recorded alongside a birth.209 Instead,
maternal deaths have to be inferred by working out how many mothers died up to 42 days
after giving birth and then correcting for undelivered deaths and those associated with
stillbirths. Since the MMR was relatively low, especially by comparison with the IMR, large
numbers of  baptisms and burials need to be searched before a representative rate can be
calculated. Notwithstanding this problem, the general course of  maternal mortality has
been determined and generally speaking the MMR declined from about 15 to 5 per 1,000
births during the eighteenth century and stayed at this level until the 1930s.210 Wrigley and
his colleagues noticed that endogenous and maternal mortality declined at the same time
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207 Davenport, ‘Infant-feeding practices’.
208 Davenport, ‘Infant-feeding practices’, pp. 190–4.
209 Galley and Reid, ‘Maternal mortality’. William Hunter dissected a number of  women who died undeliv-

ered. Drawings of  these women were used in his famous anatomical atlas, see C. Grigson, ‘ “A universal
language” William Hunter and the production of  The anatomy of  the human gravid uterus’, in E.G. Hancock,
N. Pearce and M. Campbell (eds), William Hunter’s World: the Art and Science of  Eighteenth-century Collecting
(Farnham, 2015), pp. 59–80. For examples of  women being buried alongside their foetuses see C. Roberts
and M. Cox, Health and Disease in Britain from Prehistory to the Present Day (Stroud, 2003), pp. 252–4; Daniell,
Death and Burial in Medieval England, pp. 125–6.

210 See the discussion in Woods and Galley, Mrs Stone and Dr Smellie, pp. 21–2. These estimates are subject to
some margin of  error.
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and they speculated that this may have a similar or related cause. While the loss of  its
mother would undoubtedly have had a detrimental effect on an infant’s survival chances (all
the sets of  twins in the 26 family reconstitution parishes whose mothers died, also died), it
is not certain whether the relationship between infant and maternal mortality holds in the
other direction.211 Put simply, if  every maternal death resulted in an infant death, then a
decline in the MMR from 15 to 5 would cause an extra 10 infants to survive which means
that an IMR of  200 per 1,000 births would decline to only 190.212 However, safer and less
traumatic childbirth would also have resulted in fewer injuries to both mother and child;
fewer infants would therefore have died as a consequence of  the birth process and health-
ier mothers might have been better able to care for their infants, especially during their
important first few days.

Explaining variations and change

It has been possible to establish the extent of  variations and change in infant mortality
during the parish register period with some degree of  certainty, but providing an explana-
tion for these patterns is much more difficult. The reason is that, while there are sufficient
demographic data to determine broad trends, little good quality quantitative material exists
about the causes of  infant mortality or the various child rearing methods, in particular
breastfeeding rates, which influenced infant survival chances. Instead it will be necessary to
rely on qualitative evidence culled from a range of  sources in order to frame a convincing
explanation and, even then, this will necessarily involve some degree of  speculation.

With reference to Figure 11, analysis of  the cumulative demographic data suggested that
most of the differences in IMRs can be accounted for by differential exposure to disease.
The fact that most of  the variations in IMR occurred within the post-neonatal component
supports this view, notwithstanding that variations in neonatal mortality were significant.
The general stability of the stillbirth rate (see Table 13) across both time and space implied
that so-called endogenous infant mortality did not vary sufficiently to account for the major
changes in infant mortality highlighted above. Thus, factors such as changes in maternal
nutrition or standards of living which affected maternal health, were not significant enough
to account for the variations evident in the five environments identified above.213 What
follows will seek to provide an explanation of the course of infant mortality change in the
parish register period using all the available data. While all attempts at ‘squaring this circle’
will ultimately prove inconclusive, this process will at least identify gaps in our knowledge
and enable an agenda for further research to be set.
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211 This point was made by Loudon, ‘On maternal and infant mortality’, Social History of  Medicine, 4 (1991), pp.
29–73, here at p. 72.

212 U. Högberg and G. Broström, ‘The demography of  maternal mortality – seven Swedish parishes in the
nineteenth century’, International Journal of Gynaecology and Obstetrics, 23 (1985), pp. 489–97 showed that in
seven nineteenth century Swedish parishes infants whose mothers died at birth suffered a nine-fold
decrease in their survival chances. This increased risk persisted until age five years.

213 S. Scott and C.J. Duncan, Demography and Nutrition (Oxford, 2002), p. 332.
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We begin with those rural, relatively isolated areas that experienced the lowest IMRs.
Rates between 80 and 100 per 1,000 births were once thought to be beyond the bounds of
possibility for a preindustrial population, but they must have occurred because in these
areas there was less likelihood of coming into contact with a whole range of pathogens
common in urban environments and, more importantly perhaps, whatever child care
methods were used were effective. In order to achieve these rates, almost universal mater-
nal breastfeeding must have been the norm with weaning occurring relatively late.214

Maternal breastfeeding, especially the first milk, colostrum, which contains immunity
boosting antibodies and has a mild laxative effect that helps in passing the meconium,
confers some immunity to the infant and, in the period before germ theory was accepted,
all alternative sources of nutrition such as ‘dry’ or wet nursing posed significant additional
risks to the infant.215 It does not appear tenable that standards of cleanliness or of living
in general were higher in these rural parishes compared to elsewhere. Likewise, given the
relatively small size of these parishes most births would have been supervised by, at best, a
local midwife who had attended relatively few births. Access to more specialised medical
assistance would have been limited or nonexistent.216 Thus, while direct evidence is lack-
ing, these ‘traditional’ birthing practices, infant feeding and childrearing methods were
clearly effective, at least within the confines of  early modern medical practice. Moreover,
IMRs in these parishes hardly changed until the secular decline in infant mortality occurred
at the beginning of  the twentieth century, so it seems unlikely that child rearing methods
changed either. The evidence for levels of infant mortality in these places is based on data
grouped into long cohorts so any small short-term variations will tend to be smoothed out.
Notwithstanding such issues, as far as it is possible to tell, there were a number of
populations that consciously did little to ensure the survival of their infants, but still
managed to achieve low IMRs. Writing about one of  these places at the end of  the nine-
teenth century, Hartland in Devon, Waller noted:

a study published in 1891 advertised its anachronistic queerness. There was
surviving belief  in sorcery, the practice of  ancient civil ritual and of  communal
sanctions against unsocial activity, and evidence that cruel sports were only
lately extinct. But many places could claim as much or more. The significant
point is that to be held remote in late nineteenth century England meant in the

183

214 Populations where maternal breastfeeding was not the norm, even rural ones, suffered very high IMRs. In
parts of  northern Sweden, infants were fed milk through a cow’s horn and IMRs were in the region of
350, see A. Brändström, ‘The impact of  female labour conditions on infant mortality: a case study of  the
parishes of  Nedertorneå and Jokkmokk, 1800–96’, Social History of  Medicine, 1 (1988), pp. 329–58. Also see
J.E. Knodel, Demographic Behavior in the Past: a Study of  Fourteen German Village Populations in the Eighteenth and
Nineteenth Centuries (Cambridge, 1988), pp. 44–5, 542–9.

215 For an overview of  infant feeding in this period see V. Fildes, ‘The culture and biology of  breastfeeding:
an historical review of  western Europe’, in P. Stuart-Macadam and K.A. Dettwyler (eds), Breastfeeding:
Biocultural Perspectives (New York, 1995), pp. 101–26.

216 See the general discussion in Woods and Galley, Mrs Stone and Dr Smellie
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case of  Hartland being merely thirteen miles from Bideford and sixteen miles
from Holsworthy, the nearest market towns and railway connections.217

While allowing for some exaggeration, the ‘modern’ advances associated with urbanisation
together with its additional threats to infant life had clearly not reached ‘backward’ Hartland
even by 1891. In the parish register period being remote meant that there was less chance
of coming into contact with disease and perhaps also less chance of coming into contact
with alternative, less natural, ideas about childrearing, ones that were also more hazardous
for infant survival. In places where IMRs were higher than these rural ‘ideals’ we might
therefore expect some deviation from the practices adopted in Hartland and elsewhere.

Infant mortality rates in the towns could be up to three or four times greater than in the
healthiest environments and even small towns such as Gainsborough experienced a
considerable urban penalty. All towns would have suffered an increased disease load as the
close proximity of  people ensured that infants were likely to come across gastrointestinal
diseases and, perhaps more importantly given the seasonality of  infant deaths, winter respi-
ratory diseases together with a number of  typical childhood infectious diseases such as
smallpox and measles.218 As populations increased, so would the disease burden, and
infants would have been more likely to encounter infectious diseases at younger ages
causing the IMR to increase. However, there does not appear to be a simple correlation
between infant mortality and population size. Instead, once a threshold had been reached,
IMRs were raised accordingly, although London appears to have been exceptional, both in
its overall size and the rates experienced by individual parishes. With respect to the late
seventeenth/early eighteenth century increase in the post-neonatal mortality rate witnessed
in London and in Wrigley et al.’s sample, one disease, smallpox, can account for at least part
of  that increase. According to Carmichael and Silverstein, before the seventeenth century
evidence of smallpox causing substantial numbers of death is rare, and they argue
convincingly that after 1600 variola major (with case fatality rates up to 30 per cent) replaced
variola minor (with case fatality rates of about one per cent) as the main agent responsible
for causing smallpox deaths.219 This meant that, increasingly during the seventeenth and
eighteenth centuries, successive epidemics of smallpox resulted in increased mortality
especially in the towns.220 The effects of such an epidemic on infants can be seen in
Chester where, as we have seen, John Haygarth published comments on mortality in the
town for the three years 1772–1774. In 1772 there were 16 smallpox deaths, four of which
were infants; in 1773 there was one non-infant smallpox death, but in 1774 there were 202
smallpox deaths, 51 were infants, none of which were neonates and 44 were aged over six
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217 P.J. Waller, Town, City and Nation: England 1850–1914 (Oxford, 1983), p. 201.
218 Landers, Death and the Metropolis, pp. 89–126.
219 A.G. Carmichael and A.M. Silverstein, ‘Smallpox in Europe before the 17th century: virulent killer or

benign disease?’, Journal of  the History of  Medicine and Allied Sciences, 42 (1987), pp. 147–68.
220 These became especially noticeable in York after 1650. See Galley, Demography of  Early Modern Towns, p. 104

and pp. 103–8 for a wider discussion of  childhood epidemics.
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months.221 Assuming that Haygarth’s figures are accurate, IMRs in the three years were 192,
164 and 249 which gives an overall IMR of 203 with infant smallpox deaths accounting for
44 deaths per 1,000 baptisms during 1772–1774.222 Haygarth also showed that the overall
case fatality rate in 1774 was 15 per cent (202 deaths out of 1,385 cases), but with the
‘smallpox’ IMR being 130 per 1,000 (51/421) then either most infants must have been
exposed to the disease or case fatality rates for infants were much higher.223 This means
that it is not inconceivable that Haygarth’s figures could be representative of the impact of
smallpox on eighteenth century Chester.224 In 1784 Haygarth published a proposal which
advocated a combination of isolation and infant inoculation to control the disease.225 A
society was founded to carry out Haygarth’s scheme and limited success in reducing mortal-
ity rates was achieved during the 1778 epidemic.226 Similar schemes were set up in Leeds,
Newcastle and Carlisle; however, the charity that oversaw Haygarth’s work soon floundered
and it was not until vaccination began to be practiced widely, at the beginning of the
nineteenth century, that infant smallpox began to decline steadily.

The impact of  smallpox on London’s mortality regime can be seen by examining the
proportion of  smallpox deaths reported in the London Bills of  Mortality (see Table 16).227

Given the reservations expressed above about the quality of  these data and the fact that
only total smallpox deaths, not infant ones, were reported, they do show the importance of
this disease to London’s mortality regime. They also suggest that smallpox infant mortality
must have increased substantially during the eighteenth century and then fallen quickly
from the beginning of  the nineteenth century after the introduction of  vaccination.
Moreover, Romola Davenport, Leonard Schwartz and Jeremy Boulton showed that in the
parish of  St Martin-in-the-Fields there was a similar trend and deaths were increasingly
concentrated within infants and young children during the late eighteenth century. The
smallpox infant mortality rate doubled between 1770 and 1800, although the 1800 figure 
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221 Haygarth, ‘Observations on the bill of  mortality, in Chester, for the year 1772’, p. 77; ‘Bill of  mortality for
Chester for the year 1773’, p. 89; ‘Observations on the population and diseases of  Chester, in the year
1774’, pp. 148, 150.

222 Haygarth reported 81 infant deaths and 421 baptisms in 1772, 66 infant deaths and 402 baptisms in 1773,
and 105 infant deaths and 421 baptisms in 1774. This gives 252 infant deaths and 1,244 baptisms for the
three years combined. There were 55 infant smallpox deaths in the three years.

223 R.A. Leadbeater, ‘Smallpox in Oxfordshire, 1700–99, and the implications of  familial transmission routes’,
Local Population Studies, 98 (2017), pp. 12–29, here at pp. 23–4, found that 60 per cent of  infants in trace-
able families died from smallpox during two eighteenth century epidemics in Banbury.

224 This conclusion assumes that Haygarth’s figures were not affected by under-registration, other diseases did
not cause childhood mortality to increase, the 1774 epidemic was typical of  others in this period and that
all those infants that succumbed to smallpox would have survived infancy. All these assumptions must of
course be open to question. For the possible effects of  other childhood diseases see, A. Dyer, ‘Epidemics
of  measles in a seventeenth-century English town’, Local Population Studies, 34 (1985), pp. 35–45.

225 J. Haygarth, An Inquiry How to Prevent the Small-pox: And Proceedings of  a Society for Promoting General Inoculation
at Stated Periods, and Preventing the Natural Small-pox in Chester, (London, 1784). See also, A.A. Rusnock, Vital
Accounts: Quantifying Health and Population in Eighteenth-century England and France (Cambridge, 2002), p. 103.

226 A. Boylston, ‘John Haygarth’s 18th-century “rules of  prevention” for eradicating smallpox’, Journal of  the
Royal Society of  Medicine, 107 (2014), pp. 464–9, here at p. 496.

227 See also R. Davenport, L. Schwartz and J. Boulton, ‘The decline of  adult smallpox in eighteenth-century
London’, Economic History Review, 64 (2011), pp. 1,289–1,314, here at p. 1,304.
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(c. 30 per 1,000) was still lower than that calculated for Chester.228 Davenport and her
colleagues concluded that inoculation had little impact on infant mortality in St Martin-in-
the-Fields, although it may have done so on other populations within London such as the
Quakers who experienced declining IMRs during the second half  of  the eighteenth
century.229 In a subsequent paper, Davenport and two other colleagues have shown that in
northern England smallpox was an endemic disease that mainly affected children, whilst in
the south it was more of  an epidemic disease which could also affect adults and this may
explain the difference in smallpox IMRs between Chester and London.230 Smallpox clearly
had an important impact on the IMR and in part can explain both the eighteenth century
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228 Davenport et al., ‘Decline of  adult smallpox’ .
229 Davenport et al., ‘Decline of  adult smallpox’, p. 1,311. See also P. Razzell, ‘The decline of  adult smallpox

in eighteenth-century London: a commentary’, Economic History Review, 64 (2011), pp. 1,315–35 for an
alternative view of  urban inoculation and R. Davenport, J. Boulton and L. Schwartz, ‘Urban inoculation
and the decline of  smallpox mortality in eighteenth-century cities—a reply to Razzell’, Economic History
Review, 69 (2016), pp. 188–214 which provides further evidence from London and Manchester to support
their case. Note that Davenport, ‘Infant-feeding practices’ allows for the possibility that inoculation
improved the chances of  wealthier infants, see the discussion above.

230 R. Davenport, M. Satchell and L. Shaw-Taylor, ‘The geography of  smallpox before vaccination: a conun-
drum resolved’, Social Science and Medicine, 206 (2018), pp. 75–85.

Table 16 Decadal smallpox deaths, London Bills of Mortality, 1629–1837

Period Smallpox deaths Total deaths Smallpox deaths

(per cent)

1629–1636 2,547 90,195 2.8

1661–1670 9,950 241,317 4.1

1671–1680 12,660 191,168 6.6

1681–1690 16,640 223,606 7.4

1691–1700 11,028 207,698 5.3

1701–1710 12,043 214,638 5.6

1711–1720 19,532 239,115 8.2

1721–1730 23,044 274,933 8.4

1731–1740 20,592 264,925 7.8

1741–1750 18,533 252,717 7.3

1751–1760 20,611 204,597 10.1

1761–1770 24,234 234,412 10.3

1771–1780 20,923 214,605 9.7

1781–1790 17,867 192,690 9.3

1791–1800 18,477 196,798 9.4

1801–1810 12,534 185,823 6.7

1811–1820 7,858 190,768 4.1

1821–1830 6,990 209,094 3.3

1831–1837 3,858 162,906 2.4

Note: The bills for 1637–1646 are lost and Creighton only gives smallpox, not total, deaths for

1647–1660.

Source: C. Creighton, A History of Epidemics in Britain, Vol. 2 (Cambridge, 1894), pp. 436–7, 456,

461, 531, 535, 568.
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increase in post-neonatal mortality and the subsequent early nineteenth century decline. Its
effects would have been felt especially within the towns with many isolated villages, espe-
cially in the south, being hardly affected. By itself, smallpox cannot explain all of  the
changes noted in Figures 8–10.

The ‘smallpox’ IMR has yet to be determined with any degree of  accuracy and the
effects of  inoculation are still a matter of  debate; nevertheless, the importance of  infectious
diseases to changing levels of  infant mortality appears paramount and it seems likely that
other ‘childhood’ diseases, notably measles, whooping cough and scarlet fever together with
winter respiratory diseases, about which little is known, were equally important in explain-
ing the changing patterns of  post-neonatal mortality from the late seventeenth century. As
urbanisation continued apace, the chances of  encountering all these diseases at an early age
would have increased. Thus, in a period where once an infant had been exposed to a disease
little could be done other than to let ‘nature take its course’, some alternative intervention
strategies must have been employed to account for the dramatic decline in infant mortality
that mainly occurred within the neonatal component. There would appear to be three
candidates worthy of investigation: birthing practices, infant feeding and general child care
methods, although all three are linked to some extent.

Birthing practices may have varied considerably. Most women would have been attended
by a combination of family, friends and perhaps a local untrained midwife whose skill levels
In the vast majority of births, a natural presentation would have resulted in a relatively safe,
straightforward birth and there would have been little for the midwife to do other than
provide reassurance to the mother. Problems arose if  the presentation was not natural, the
foetus became obstructed (or the midwife believed this to be the case), there was severe
bleeding or a puerperal infection occurred. In such cases attendance by a more specialist
midwife or man-midwife could in some cases save the lives of  both the mother and her
infant and, as new techniques were developed and disseminated, more lives appear to have
been saved.231 Thus, as far as it is possible to say, the maternal mortality rate declined from
about 15 per 1,000 birth events in about 1650 to around 10 by the mid eighteenth century
and 5 by the end of  the parish register period.232 As we have seen, the death of  the mother
could have a profound impact on an infant’s survival chances, with many infants whose
mothers died themselves succumbing within the first few hours or days. Data from nine-
teenth century Sweden show that an infant’s chance of  dying following a maternal death
were very high (684 per 1,000 live births); consequently the decline in maternal mortality
will have had a positive, although small, impact on infant mortality.233 While most
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231 Woods and Galley, Mrs Stone and Dr Smellie. For example, the discovery of  how the infant turned during
delivery would have allowed midwives to replicate this process in obstructed deliveries thereby reducing
the likelihood that the infant was harmed. See also A. Løkke, ‘Mrs Stone and Dr Smellie: British
eighteenth-century birth attendance and long-run levels and trends in maternal mortality discussed in a
north European context’, Population Studies, 72 (2018), pp. 123–36.

232 Woods and Galley, Mrs Stone and Dr Smellie, p. 22. Relatively few maternal mortality rates have been calcu-
lated and any rural-urban or social variations in maternal mortality have yet to be determined.

233 Högberg and Broström, ‘Demography of  maternal mortality’, p. 493.



Chris Galley

midwifery case notes record�in often considerable detail�individual deliveries and report
immediate outcomes for the mother and her infant, they are usually silent about the
subsequent fate of their patients. Not surprisingly, midwives were primarily concerned with
ensuring a safe delivery and their publications contain relatively little information about
infant care (William Smellie’s midwifery treatise in the version edited by Alfred McClintock
contains 361 pages of  which only 22 pages are concerned with infant health).234 Josephine
Lloyd notes that midwives paid increasing attention towards infant care in the immediate
period after birth and this caused some ‘languid’ infants to be resuscitated, most notably by
William Smellie’s advocation of  a female catheter to inflate the lungs of  any infant experi-
encing breathing difficulties.235 However, most remedies advocated by eighteenth century
doctors, including those for infants, involved some form of  bleeding or purging, and these
would have been detrimental to the infant’s survival.236 A greater involvement in infant care
by doctors would not necessarily have resulted in a significant reduction in infant mortality,
and other factors such as how the umbilical cord was treated, about which little is known,
probably had a much greater influence on an infant’s survival.237

The impact of improvements in birthing practices on infant mortality is difficult to judge.
Wrigley and his colleagues suggest that the two were linked, although early age deaths, espe-
cially first day ones, are difficult to identify with certainty from parish reconstitutions.238 It is
plausible that better delivery techniques ensured that more infants were born uninjured
meaning that more would have survived. However, maternal mortality rates were sufficiently
low to suggest that any effects on the overall IMR would have been modest and the scale of
geographical variations in IMRs was such that, while important, birthing practices can have
accounted for little of the overall pattern of  change. A more plausible explanation would be
that improvements in midwifery meant that fewer mothers were injured during the birthing
process and this resulted in them being better able to look after their infants. The greatest
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234 A.H. McClintock (ed.), Smellie’s Treatise on the Theory and Practice of  Midwifery, Vol. 1 (London, 1876), pp.
225–7, 434–6 and 417–29. McClintock includes a lengthy introduction to Smellie’s work and often
annotates individual case notes.

235 Lloyd, ‘The “languid child” ’; McClintock, Smellie’s Treatise, p. 226. See also Woods and Galley, Mrs Stone and
Dr Smellie, p. 428 for an account of  James Hamilton performing a similar procedure.

236 We know from midwifery case notes that purges were sometimes prescribed for the new born and bleed-
ing from the umbilical cord was also undertaken on occasion, see Woods and Galley, Mrs Stone and Dr
Smellie, pp. 367, 428 for examples.

237 J. Sharp, The Midwives Book, edited by Elaine Hobby (Oxford, 1999), p. 166 wisely recommended that ‘when
the navel string is cut off, apply a little cotton or lint to the place to keep it warm’, but if  something less
hygienic was applied to the cord then this could cause neonatal tetanus. See P. Stride, ‘St Kilda, the neona-
tal tetanus tragedy of  the nineteenth century and some twenty-first century answers’, Journal of  the Royal
College of  Physicians Edinburgh, 38 (2008), pp. 70–7 for a discussion of  how devastating this disease could
be.

238 Wrigley et al., English Population History, p. 239 show that first day mortality declined from about 50 per
1,000 births at the end of  the seventeenth century to less than 5 in the 1830s, although this is partly a
consequence of  parish registers including unbaptised infant deaths which, for the purposes of  reconstitu-
tion, have to be allocated a birth on the same day as their death. Following Rose’s Act of  1812 age at death
should have been provided and first day mortality should no longer be overestimated. By comparison the
first day mortality rate in Sheffield during the 1870s was about 10 per 1,000 births (see Table 5).
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improvements should have occurred amongst the rich and in the towns, where the latest inno-
vations in midwifery techniques were more readily available. Infant mortality decline was
greater amongst the peerage and in the towns, although further research is needed to confirm
this link.239 Infectious disease was also important, since women in the third trimester of  preg-
nancy have greater susceptibility to a range of  diseases and the changes in smallpox outlined
above will also have affected maternal mortality to some extent. Likewise, the number of
deaths associated with puerperal fever or neonatal syphilis have hardly been investigated in
this period. To sum up: the declines in maternal and infant mortality were linked, but
improvements in obstetric practice had only a modest impact on the IMR.240

Most of what we know about infant feeding practices derives from the work of Valerie
Fildes.241 Essentially there were three methods that could be employed to feed infants:
maternal breastfeeding, wet nursing or artificial feeding. By far the most common was
maternal breastfeeding, especially amongst the poor who would not have been able to
afford any alternatives. Evidence for infant feeding is primarily qualitative and derived
mainly from health manuals or diaries. Thus we know that, where possible Alice Thornton
attempted to breastfeed her children, although in the case of  her third child, Elizabeth,
illness forced her to employ wet nurses, who Alice believed, gave her daughter ‘ill milk’
which ultimately was responsible for her death.242 How most mothers fed their infants has
to be inferred since it is only from the late nineteenth century that data on the extent of
maternal breastfeeding practices began to be collected.243 Both wet nursing and artificial
feeding were likely to pose additional risks to the infant. The employment of  a wet nurse
would have been mainly confined to the richer members of  society, and whilst in general,
wet nursing should supply the infant with good levels of  nutrition, the absence of  the first
milk, colostrum, and the possible lower levels of  care provided by a substitute mother
could pose additional risks to the infant. More detrimental to the infant’s health would have
been ‘dry’ or artificial feeding which usually consisted of  ground cereal combined with cow’s
milk. This food was often unsuitable and not easily digested and, perhaps more importantly,
levels of  hygiene at the food preparation stage and in the quality of  the milk were such that
the infant ingested large amounts of  bacteria along with their food. As we have seen, in
populations where combinations of  artificial feeding and/or wet nursing were employed,
IMRs could be in excess of  500 per 1,000 births.244 Clearly, even if  a fraction of  the popu-
lation adopted such feeding methods then rates would be high.
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239 See also the discussion in Smith and Oeppen, ‘Place and status’, pp. 72–6. They suggest that obstetric
progress had little impact on maternal mortality. This issue is complicated because access to specialised
midwifery was easier in the towns where maternal mortality rates might have been higher.

240 See the general discussion in Loudon, ‘On maternal and infant mortality’.
241 Fildes, Breasts, Bottles and Babies; Fildes, Wet Nursing; Fildes, ‘Culture and biology of  breastfeeding’.
242 Galley, ‘Infant mortality in England, 1538–2000: trends, sources and methods’, p. 25.
243 Marital fertility was largely invariant throughout the country which suggests that there were no significant

variations in maternal breastfeeding, see Wrigley et al., English Population History, p. 510 who noted ‘the
remarkable homogeneity of  the patterns [of  marital fertility] to be observed in the data for individual
parishes’.

244 Levene, London Foundling Hospital, pp. 51–9
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The extent to which the higher IMRs, especially in the towns, were caused by lower
maternal breastfeeding rates cannot be ascertained. The combined effects of an increased
disease load together with lower breastfeeding rates and earlier weaning could easily
account for the wide variations noted above. It is possible that it was more socially accept-
able to feed an infant artificially in the towns where there would have been many recent in-
migrants who may have escaped the accepted cultural norms of  their birthplaces, although
it is equally possible that rapid urbanisation and an influx of  ‘rural’ mothers meant that a
greater proportion of  urban infants were maternally breastfed.245 Most of the evidence for
these practices comes from London, where we know that wet nurses were often employed
by the rich and many infants were sent into healthy rural parishes to be raised and then
returned home, if they survived, after they had been weaned.246 We also know that during
the eighteenth century, as London expanded, these practices became less fashionable, either
because the benefits of maternal care became more obvious or the rapid increase of
London’s population meant that the demand for rural nurses quickly out stripped the
supply.247

The age at weaning can also affect the IMR. Valerie Fildes discovered that many infants
were breastfed, as were all of  Ralph Josselin’s children, for over a year which would have
meant that this sometimes hazardous event was delayed until after the infant mortality
period.248 Writers of  child care texts generally recommended that breastfeeding should be
extended into the second year, although after 1750 that period appeared to have declined
to between 8 and 12 months which Fildes suggests could have been facilitated by better
access to food substitutes and feeding vessels. These figures are supported by contempo-
rary reports of  stated common ages at weaning and the few actual ages at weaning that she
was able to collect.249 Any lowering of  the mean age at weaning to below age one year may
tend to increase the IMR given that that the introduction of solid food was often associated
with an increase in gastrointestinal disorders; however Fildes’s conclusions are based on a
very small sample (42) which also has a middle/upper class bias. Likewise, Fildes was able
to discover little about the ages at which supplementary feeding was introduced; it was
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245 For a discussion of  possible cultural exchanges see E.A. Wrigley, ‘The general and the particular’, Local
Population Studies, 100 (2018), pp. 25–32.

246 Clark, ‘Study of  nurse children’. Little evidence for this practice could be found in seventeenth century
York. The immediate effects of  this phenomenon probably increased the IMR, since those infants who
died at nurse were often buried in the nurses’ rural parishes and hence their mortality did not count
towards London’s IMR.

247 P. Razzell, ‘Infant mortality in London, 1538–1850: a methodological study’, Local Population Studies, 87
(2011), pp. 45–64, here at p. 52, quoting G. Clark, ‘The nurse children of  London, 1540–1750: a population study
(unpublished PhD thesis, University of  Reading, 1988), pp. 110–3. See also Newton, ‘Feeding practices
and social status in London’.

248 V. Fildes, ‘The age of  weaning in Britain 1500–1800’, Journal of  Biosocial Science, 14 (1982), pp. 223–40.
249 Fildes, ‘Age of  weaning’. E.K. Nitsch, L.T. Humphrey and R.E.M. Hedges, ‘Using stable isotope analysis

to examine the effects of  economic change on breastfeeding practices in Spitalfields, London, UK’,
American Journal of  Physical Anthropology, 146 (2011), pp. 619–28 argue that there was no single uniformly
practiced weaning schedule. Their findings are however based on the analysis of  only a few infant skele-
tons.
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usually associated with the irruption of  the child’s first incisor teeth and it appears that
medical authors were not too concerned about this topic, ‘possibly because it was assumed
that women would give additional foods either when a child appeared to be ready for them,
or according to the custom of  family and friends’.250

The prevalence of  wet nursing may also mean that some form of artificial feeding was
also practiced, although exactly how many infants were fed in this way is not known, nor
are survival rates. Given the high mortality rates of  artificially fed infants, here we have the
potential for explaining large variations in infant mortality. A further practice highlighted by
Fildes which could account for a large part of the variations was that many advice books
suggested that infants should be deprived of breastmilk during their first few days which
meant that they would not receive the beneficial effects of colostrum.251 It was argued that
since this first milk was a different colour and consistency it should be discarded, and
instead a purge or some other medicine should be administered at periods throughout the
first few days until the meconium had been passed and the mother’s milk became white.
Exactly why these highly dangerous practices developed is not known; it can only be
assumed that milk that was not white was thought to be tainted in some way. The extent to
which individual families acted on this advice cannot be known, but if  some did, especially
in the towns where such views could circulate more easily, it could easily account for part
of  the very high neonatal mortality rates witnessed there. During the second half of the
eighteenth century, following the publication of  William Cadogan’s influential essay on
childcare, authors generally recommended breastfeeding from birth.252 Here then we have
a thesis that could account for at least some of  the changes in neonatal mortality outlined
above. A lack of  colostrum coupled with some form of  purge could potentially have devas-
tating effects and the subsequent substitution of  maternal breastfeeding could account for
a large part of  the decline in infant mortality that occurred during the second half  of  eigh-
teenth century. It could also account for the summer peak in neonatal mortality in London
and York. With the stillbirth rate being relatively stable this suggests that neonatal infec-
tions were perhaps the most important factor in explaining trends. However, evidence from
the early years of  civil registration suggests that neonatal infections by themselves cannot
account for all of  the variations given that very different places experienced essentially the
same neonatal IMRs. We also know that giving purges to some infants persisted well into
the nineteenth century with William Farr complaining as late as 1870 that:

In country districts the custom of  giving some aperient shortly after its birth
still appears to be very prevalent, less so in the large towns, still less in London.
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250 Fildes, Breasts, Bottles and Babies, p. 245.
251 Fildes, ‘Neonatal feeding practices and infant mortality’; Fildes, ‘Age of  weaning’. For an example of

another culture that developed this dangerous practice see P.L.G. Odent, ‘Early infant feeding and neona-
tal survival in Nepal: breastfeeding, colostrum and discarding of  the first milk’, (unpublished PhD thesis,
University of  London, 2011), especially pp. 358–9.

252 W. Cadogan, An Essay upon Nursing and the Management of  Children, from their Birth to Three Years of  Age
(London, 1749).
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The aperient varies much in kind. Butter and sugar, gruel, and castor oil are the
most common; but in Chelmsford a favourite dose would appear to be milk and
sugar; in Sheffield treacle; and in Altringham, a teaspoon of  cold water.253

Note again that there were significant urban-rural differences and Farr adds that ‘[n]o
report has been received of  any great delay being common in putting the child to the breast’
which suggests that by this date most infants would also have received colostrum.254

Infant feeding patterns in the parish register period were clearly complex, and the extent
to which an increase in maternal breastfeeding caused IMRs to decline during the eigh-
teenth century is a matter of  debate. Some unhealthy practices persisted into the nineteenth
century, but if  a greater proportion of  infants were maternally breastfed, and fewer moth-
ers denied their infants colostrum, then despite the persistent administration of  purges, the
overall effect would still have been beneficial and the impact would have been greater in the
towns and cities.
As well as advocating breastfeeding from birth, William Cadogan also made other more

general recommendations about childcare, indeed an examination of  his work is the best
means of  assessing child rearing methods in the eighteenth century.255 Cadogan’s influen-
tial essay, addressed as a letter to the governors of the Foundling Hospital and subsequently
published, advocated improvements in child care which were intended to ensure that those
entering that institution had a better chance of survival. Cadogan’s recommendations were
the result of, ‘observing and following nature more closely’ and there is little in them that
would concern a modern child care expert.256 By implication it can also be inferred that
those practices that Cadogan objected to must have been in common use. We have already
seen that he endorsed maternal breastfeeding from birth:

The general practice is, as soon as a child is born, to cram a dab of  butter and
sugar down its throat, a little oil, panada, caudle, or some unwholesome mess.
So that they set out wrong, and the child stands a fair chance of  being made sick
from the first hour. It is the custom of  some to give a little roast pig to an infant;
which, it seems, is to cure it of  all the mother’s longings. I wish these matters
were a little more enquired into, for the honour of  the sex; to which many
imperfections of  this kind are imputed, which I am sure it does not lie under.
When a child sucks its own mother, which, with a very few exceptions, would
be best for every child, and every mother, nature has provided it with such
wholesome and suitable nourishment; supposing her a temperate woman, that
makes some use of  her limbs; it can hardly do amiss;
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253 Registrar General, Thirty-fourth Annual Report of  the Registrar General (London, 1873), p. 226.
254 Registrar General, Thirty-fourth Annual Report, p. 226.
255 Cadogan, Essay upon Nursing and the Management of  Children; M. Rendle-Short and J. Rendle-Short, The Father

of  Child Care: Life of  William Cadogan (1711–1797) (Bristol, 1966).
256 Cadogan, Essay upon Nursing and the Management of  Children, p. 4
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The mother’s first milk is purgative, and cleanses the child of  its long hoarded
excrements; no child therefore can be deprived of  it without manifest injury;

I am quite at a loss to account for the general practice of  sending infants out of
doors, to be suckled, or dry-nursed by another woman, who has not so much
understanding, nor can have so much affection for it, as the parents; and how it
comes to pass, that people of  good sense and easy circumstances will not give
themselves the pains to watch over the health and welfare of  their children;

To breed a child in this artificial manner, requires more knowledge of  nature,
and the animal oeconomy, than the best nurse was ever mistress of, as well as
more care and attention than is generally bestow’d on children.257

Cadogan is clear in stating that maternal breastfeeding (including colostrum) is the best way
to feed an infant. He also suggested that any supplementary feeding should take place with
simple broths that were not fortified with sugar, spice or wine: ‘Let this method be
observed about a twelvemonth, when, and not before, they may be weaned; not all at once,
but by insensible degrees; that they neither feel nor fret at the want of  the breast’.258 If
Cadogan’s beneficial recommendations were widely adopted then they would have helped
to reduce IMRs, especially neonatal ones.

Cadogan also made sensible suggestions about infant care:

children in general are over-cloath’d and overfed;

besides the mischief  arising from the weight and heat of  the swaddling-cloaths,
they are put on so tight and the child is so cramp’d by them, that its bowels have
not room, nor the limbs any liberty, to act and exert themselves in the free easy
manner they ought;

I think that they (clean linen and fresh cloaths) cannot be changed too often and
would have them clean every Day; as it would free them from stinks and sour-
nesses, which are not only offensive, but very prejudicial to the tender state of
infancy.259

Above all Cadogan’s motto is, ‘If  we follow nature, instead of  leading or driving it, we
cannot err’.260 Fildes notes that, after the publication of Cadogan’s letter nearly all later
authorities adopted his recommendations wholeheartedly, and also from this date it appears
that maternal breastfeeding became more popular amongst the higher classes, although
much of the evidence for this is anecdotal.261 Cadogan’s letter was clearly influential: by
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257 Cadogan, Essay upon Nursing and the Management of  Children, pp. 13–4, 15, 24, 25.
258 Cadogan, Essay upon Nursing and the Management of  Children, p. 21.
259 Cadogan, Essay upon Nursing and the Management of  Children, pp. 9, 10 and 12.
260 Cadogan, Essay upon Nursing and the Management of  Children, p. 13.
261 R. Trumbach, The Rise of  the Egalitarian Family (New York, 1978), p. 208; R. Perry, ‘Colonizing the breast:

sexuality and maternity in eighteenth-century England’, Journal of  the History of  Sexuality, 2 (1991), pp.
204–34, here at pp. 216–24.
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1772 it was in its tenth edition and, amongst the medical profession William Smellie
referred to it as early as 1751, while Michael Underwood, when discussing swaddling in
1784, was greatly indebted to the views of  Cadogan.262 From the mid eighteenth century,
advice books began to encourage maternal breastfeeding in part because it was also under-
stood that it would help to space out births which would result in healthier mothers who in
turn would be able to take greater care of their infants.263

Advice about keeping the infant as clean as possible is, of  course, sensible and if
Cadogan recommended that tailclouts (nappies) and other soiled clothing should be
changed at least once a day then we can assume that in many instances this happened less
frequently. As for swaddling, this topic is all but absent from the demographic literature.
According to Carole Rawcliffe:

[t]he practice of  swaddling, or wrapping up a newborn baby in cloth bands was
not, as might be supposed, a traditional folk custom, but yet another example of
the ubiquitous influence of  humoral theory. Since human life appeared to be a
continuous, inelectable process of  dessication from the fluidity of  the womb to
the dust of  the grave, it was necessary to prevent premature loss of  moisture
after birth by protecting all or part of  the recently exposed body. Unformed,
malleable limbs also needed support, lest they became misshapen, although the
midwife had to be very careful in case she caused deformity by binding too
tightly.264

The effects of swaddling on the new born are hard to discern, but it may cause overheat-
ing and would certainly be detrimental if  put on too tightly.265 It would also make chang-
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262 McClintock, Smellie’s Treatise, p. 436; M. Underwood, A Treatise on the Diseases of  Children (London, 1784), p.
230: ‘for many years past the very ancient tight mode of  dressing infants has been discontinued, for which
we are perhaps greatly indebted to Dr CADOGAN. It is certain also, that for the last twenty years, the
fashion recommended by him has been improving; but there is yet room to go forward’. On infant feeding
Underwood wrote, ‘It would be unpardonable, however, in a work of  this sort not to insist how inadequate
every substitute for the breast has been universally found’ (p. 214).

263 Anon, ‘Some account of  a small volume, just published, under the title of, A comparative view of  the state
and faculties of  man, with those of  the animal world’, Gentleman’s Magazine, 35 (1765), p. 418: ‘A woman
who does not suckle, may expect a child every year, this quickly exhausts the constitution, and brings on
the infirmities of  old age before their time: But a woman who suckles has an interval of  a year and a half
or two years, which gives time for the constitution to recover its vigour’. The book’s author is John
Gregory. For similar advice in Germany see A. Imhof, ‘The amazing simultaneousness of  the big differ-
ences and the boom in the 19th century – some facts and hypotheses about infant and maternal mortality
in Germany, 18th to 20th century?’ in T. Bengtsson, G. Fridlizius and R. Ohlsson (eds), Pre-industrial
Population Change (Stockholm, 1984), p. 203.

264 C. Rawcliffe, Medicine and Society in Later Medieval England (Stroud, 1995), p. 201. Also see J.S. Chisholm,
‘Swaddling, cradleboards and the development of  children’, Early Human Development, 2/3 (1978), pp.
255–75; P. Crawford, ‘ “The sucking child”: adult attitudes to child care in the first year of  life in seven-
teenth-century England’, Continuity and Change, 1 (1986), pp. 23–51, here at pp. 37–8; A. Buck, Clothes and
the Child (Bedford, 1996), pp. 24–32; J. Huggett and N. Mikhaila, The Tudor Child; Clothing and Culture 1485
to 1625 (Lightwater, 2013), pp. 15–9, 70–1; S. Laurence, The Hand that Rocked the Cradle: the Art of  Birth and
Infancy (Norwich, 2018), pp. 132–4.

265 J.C. Bacon, ‘Overheating in infancy’, Archives of  Diseases in Childhood, 58 (1983), pp. 673–4.
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ing and cleaning the infant a more onerous task. By the second half  of  the eighteenth
century swaddling appears to be in decline with authorities such as William Buchan railing
against the practice, although Gillian Clark has argued that in the 1760s ‘the practice of
wrapping children in bands of  some kind still had a strong hold’.266 Cadogan’s letter there-
fore marks a watershed in childcare and its appearance certainly fits in well with the
changes in infant mortality outlined above. Trumbach is in general agreement with this
thesis, at least amongst the aristocracy: ‘it is certain that aristocratic children after 1750
survived in unprecedented numbers and that they were better loved and cared for by their
mothers’.267

If  better childcare was responsible for most of  the decline in infant mortality it needs to
be demonstrated that a significant proportion of  urban mothers both accepted and acted
upon this advice—it is after all one thing to have written advocacy for innovations in child-
care and another to show that such innovations were disseminated amongst, and employed
by, the wider population. Some theoretical calculations can demonstrate the extent of  the
changes required to bring about a decline in infant mortality in an early modern city. If  we
take the IMR of  breastfed infants to be 200 per 1,000 and that of  non-breastfed infants to
be 500 (both of  which are plausible) then if  the overall IMR is 300, two thirds of  infants
must have been breastfed and one third non-breastfed (200*(2/3) + 500*(1/3) = 300). If
the proportion of  non-breastfed infants declines to one fifth or one tenth then the IMR
would decline to 260 (200*(4/5) + 500*(1/5)) and 230 (200*9/10 + 500*1/10)). These
figures suggest that if  nothing else changes then for the IMR to decline from 300 to 230 an
additional 20 per cent of  mothers would needed to have breastfed their infants.268 Such
changes would seem to infer that a major revolution in child care practices needed to have
taken place, but given the highly fluid nature of  urban populations this may have been
possible if  increasing numbers of  ‘rural’ in-migrant mothers had simply followed the prac-
tices of  their place of  birth rather than adopting those of  their place of  residence. The
advice offered by midwives and those in the birthing chamber was an important influence
on the child care regime adopted and this ‘revolution’ in child care needed to have taken
place amongst the relatively small number of  midwives rather than the much larger number
of  mothers. Given the evidence for declining levels of  wet nursing, increasing maternal
breastfeeding rates and improvements in midwifery practice it is also possible that such
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266 G. Clark, ‘Infant clothing in the eighteenth century: a new insight’, Costume, 28 (1984), pp. 47–59, here at
p. 57; W. Buchan, Domestic Medicine (Edinburgh, 1769), pp. 13–9; H. Cunningham, The Invention of  Childhood
(London, 2006), pp. 119–20; Buck, Clothes and the Child, p. 32.

267 Trumbach, Rise of  the Egalitarian Family, p. 235. W. White, ‘Observations on the Bills of  Mortality at York’,
Philosophical Transactions of  the Royal Society of  London, 72 (1782), pp. 35–43, here at p. 42, also noted that there
had been ‘a general improvement and greater attention to nature in the management of  infants’.

268 Clearly changes in breastfeeding alone cannot account for IMRs witnessed by Landers’s Quaker sample
(see Table 13) which declined from 342 (1700–1749) to 194 (1800–1824). An IMR of  350 would suggest
that half  the population breastfed and half  did not (200*1/2 + 500*1/2 = 350), while an IMR below 200
would suggest that by the nineteenth century virtually all Quaker women were breastfeeding and that other
improvements in childcare must have occurred.
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changes could have occurred over a period of  50 years or so.269 Any improvement in child
care would have helped to reduce the IMR and in the smaller towns and cities where IMRs
were lower than in London, the proportion of  women needing to have changed their child-
care regimes would have been correspondingly lower. The suggested IMRs for breastfed
and non-breastfed infants are of  course crude ‘guesstimates’ and were chosen to illustrate
the scale of  change necessary to account for the patterns visible in Tables 10, 13 and Figure
10—they do however illustrate the potential of  changes in breastfeeding and childcare
regimes to account for at least some of  these changes.

With reference to Figure 11, it would appear that much of the decline in infant mortal-
ity can be explained in terms of more effective intervention. We also have a tenable thesis
for the decline of neonatal mortality which involves certain groups changing their child
rearing habits. Following the publication of  Cadogan’s letter the medical profession was
almost universal in their promotion of  maternal breastfeeding and more enlightened child-
care, although further work needs to be undertaken to verify the extent to which Cadogan’s
recommendations were disseminated and accepted.270 Given the paucity of  supporting
data, the above conclusions must remain tentative, but at least we have a thesis that further
research can test. Infant mortality decline was a multi-layered process and it should also be
remembered that the main cause of  rural/urban differences in mortality was due to the
greater risk posed by the urban environment. It is also plausible that, as London and some
of  the larger towns expanded, an increasing proportion of  the population were living in
better, cleaner homes as the built environment improved.

Given the changes witnessed in the towns we might assume that the causes of  the
decline within the national sample were similar, although much less pronounced. This
seems tenable because Wrigley et al.’s sample is comprised mainly of  rural parishes and any
of  the changes outlined above would consequently have less impact in these environments.
Likewise, in the rapidly expanding industrial towns, where IMRs appear to have hardly
changed, any improvements in childcare were probably offset by a deteriorating environ-
ment. In such places with large numbers of  in-migrants cultural exchanges with respect to
child care regimes were no doubt important.

The final environment which comprised a group of  eastern rural parishes is more
puzzling since instead of  the low levels of  mortality that might be expected in such places,
IMRs were amongst the highest recorded and in spite of  some decline during the eigh-
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269 The population of  London increased from c. 55,000 in the early 1500s to c. 200,000 in 1600, c. 575,000 in
1700 and c. 959,000 in 1800, Wrigley ‘Urban growth’, p. 686. Consequently, many London mothers would
have been born in a more advantageous demographic environment where better birthing and child care
practices were perhaps in use. Many other towns also experienced substantial population growth,
especially during the eighteenth century. For slightly different estimates of  London’s population see R.
Finlay, ‘Population growth and suburban expansion’, in A.L. Beier and R. Finlay (eds), The Making of  the
Metropolis. London 1500–1700 (Harlow, 1986), pp. 37–59.

270 Even during the twentieth century health initiatives such as warnings against tobacco smoking were only
gradually accepted and acted upon.
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teenth century these high rates persisted well into the nineteenth century.271 We might
assume that similar improvements in child care occurred during the eighteenth century, but
this must remain a matter of  speculation because the causes of  these high rates have yet to
be investigated with any degree of  thoroughness. Mary Dobson provided a wide ranging
analysis of  the population of  south-east England from the sixteenth to the eighteenth
centuries and she identified considerable local variations in mortality, which she largely
explained by the height of  the parish above sea level with low lying marshy parishes suffer-
ing very high rates.272 Dobson only calculated IMRs for a small sample of  21 parishes
between the 1780s and 1812 whose registers gave exact infant ages at death using the simple
aggregative method. This method is of  course highly dependent on the quality of  the regis-
ters, but she found considerable differences within her sample. Inland rural parishes expe-
rienced IMRs in the range 62–149 while coastal and estuarine marshland parishes ranged
from 240 to 377.273 She explained much of  the high mortality rates in eastern England as
a consequence of  the presence of  marshland fevers (malaria) and while this disease was
unlikely to have been responsible for all the excess infant deaths, the general level of  illness
prevalent in these parishes probably led to a number of  poor childcare practices being
adopted. It would appear that doping with opiates was commonplace and in an environ-
ment in which it was difficult to survive, high IMRs were tacitly accepted. Hinde and
Fairhurst writing about the persistent high infant mortality in these places during the mid-
nineteenth century concluded that:

Although the prevalence of  malaria and other fevers diminished markedly by
the early nineteenth century with the draining of  the fens, the agriculture which
was carried out on the drained lands involved the use of  large amounts of
[female] labour]… . While their mothers were working in the fields, infants
would be cared for by older siblings or by child minders who were prone to
neglect them, feed them inadequately, and from time to time to use the opium
drugs which were prevalent in the region to keep them quiet. The crowding
together of  many infants into the houses of  each child-minder also promoted
the spread of  infection.274

If  Hinde and Fairhurst are correct then it is likely that a combination of  environmental
improvements coupled with some changes in child care were responsible for the decline in
IMRs in these parishes.
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271 Hinde and Fairhurst, ‘Why was infant mortality so high?’.
272 M. Dobson, Contours of  Death and Disease in Early Modern England (Cambridge, 1997).
273 Dobson, Contours of  Death and Disease, p. 168, also see pp. 175–8. Note that Figure 9 does not show that

south-eastern coastal and estuarine registration districts experienced particularly high IMRs during the
early 1840s. This could be because the very high IMRs that Dobson discovered were confined to a rela-
tively few parishes.

274 Hinde and Fairhurst, ‘Why was infant mortality so high?’, p. 65.
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While much remains to be done both to fully delineate, and explain, patterns of  infant
mortality during the parish period, Figure 14 seeks to identify the factors influencing the
overall course of  change. As far as it is possible to discern there is little evidence to suggest
that deaths associated with inherited disorders varied throughout the country or changed
significantly over time. Deaths caused by injury were low throughout the period and, whilst
birth injuries may have declined because of  better midwifery practices, the overall impact
of  these types of  death was not significant. Thus, with inherited disorders and injuries
remaining largely invariant, it would seem safe to conclude that endogenous mortality
varied little and was responsible for at best only a small fraction of  the overall change in
infant mortality during the period. Instead, by far the most important factor in explaining
patterns of  infant mortality was exposure to a range of  infections which affected infants of
all ages. It was the likelihood of  being exposed to these diseases, coupled with the various
interventions that could be made to mitigate them, which ultimately determined whether
infants survived. Thus, certain environments posed additional threats to the infant, most
notably the towns where the disease load was greater than in the countryside and, as urban-
isation intensified, this meant that urban infants were increasingly likely to be exposed to
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Figure 14 Determinants of infant mortality in the parish register period
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diseases at younger ages. Generally speaking, there was less chance of  coming into contact
with disease in rural areas, although in some places malaria was rife and this had a detrimen-
tal impact on infant health. The impact of  one disease, smallpox, by itself  had a major
impact on IMRs, although its full effects has not yet been fully ascertained. Smallpox caused
IMRs to increase from the late seventeenth century and then, following the adoption of
inoculation and, more importantly, vaccination from the beginning of  the nineteenth
century, rates declined. The impact of  this disease was especially felt in the towns. There
were also likely to have been changes in other diseases, although these have as yet not been
identified.

Standards of  hygiene were unlikely to have been significantly better in those rural
parishes that experienced the lowest IMRs. Instead it was the child care methods that they
adopted, especially almost universal maternal breastfeeding which could extend into the
second year, that enabled so many of  their infants to survive. In the towns the higher
disease load was difficult to avoid and caused many deaths from respiratory infections,
infantile diarrhoea and typical childhood diseases such as measles, scarlet fever and
whooping cough. Once an infant was exposed to a disease, limited medical knowledge
meant that most treatments were at best ineffective and few interventions were possible
between exposure, illness and in some cases death. It was unlikely that calling a doctor in
such circumstances would help many infants survive. Improvements in infant mortality
could best be achieved by adopting better child care practices, or not adopting these poor
practices in the first place. This would have ensured that some infants were prevented
from being exposed to disease and hence more would have survived. The main means by
which this could be achieved was by maternal breastfeeding, especially during the infant’s
first days so that it could receive the beneficial effects of  colostrum. A high disease load
combined with unhealthy child care practices could result in very high IMRs. Intervention
in terms of  adopting more natural, traditional child rearing methods could lower rates to
some extent, although with many of  the true causes of  infant mortality remaining
unknown there were limits to how low IMRs could fall, especially in unhealthy urban envi-
ronments. Inoculation and later vaccination had some impact on IMRs, as did improve-
ments in midwifery to a lesser extent. There may also have been some sanitary
improvements during the eighteenth century which would have mitigated some of  the
environmental threats. Whilst the literature on nineteenth century urban demography is
dominated by the hazards caused by a poor environment, this does not mean that condi-
tions within Tudor and Stuart towns could not have been worse—there is after all much
evidence to suggest that there were improvements in the built environment of  Georgian
towns. The framework presented in Figure 14 can only provide a partial understanding of
the influences on IMRs in the parish register period since it is limited by the sources avail-
able for analysis and in part it should be viewed as a means by which further research may
identified. No doubt socio-economic factors such as wealth, occupation, housing and
education had major impacts on infant mortality, but evidence about their effects in this
period is scanty to say the least.
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An infant mortality rate of  about 100 per 1,000 births would appear to be the minimum
achievable in the parish register period given prevailing medical expertise; rates above these
levels can, therefore, be viewed as reflecting the ability of  individuals and communities to
mitigate the additional threats posed by the environments in which they lived. Some did this
successfully, others less so, but when behaviour changed and better child care methods were
adopted then IMRs could decline.275 Moreover with town populations being fluid and rely-
ing on in-migration for much of  their growth it is possible that Cadogan’s ‘old fashioned’,
but beneficial, ideas about child care were more likely to be followed by these ‘rural’ in-
migrants. The ‘backwardness’ of  rural areas brought distinct advantages to the infants who
lived there and if  in-migrants brought such ‘backward’ ideas to the city then change was
possible.

Much of this last section has necessarily involved some degree of speculation, both in
determining the pattern of change and especially in providing an explanation of these
changes. Whether or not this speculation proves right will depend on further research
which should fill gaps in our knowledge and address the more contentious issues discussed
above.

Issues in infant mortality in the parish register period

A number of  issues relating to infant mortality during the parish register period can be
identified as a consequence of  the preceding discussion. First, it is again appropriate to
acknowledge the contribution made by E.A. Wrigley and his colleagues at the Cambridge
Group for the History of  Population and Social Structure in assembling and disseminating
large amounts of  data relating to infant mortality and historical demography more gener-
ally. While certain aspects of  their analysis may be challenged, their undoubted success in
establishing the main contours of  change remains unrivalled. Indeed, it is unlikely that a
similar database of  demographic rates will be compiled until there are significant advances
in automated computer-assisted linkage and this does not seem likely in the foreseeable
future. Individuals working on single registers can still however make significant advances
in our understanding of  infant mortality in this period. The following list of  issues, which
is by no means exhaustive, remain unresolved and many could easily be addressed by a
single researcher working on a single register. Some are more complex and will require
further analysis of  existing sources, while others may require the exploitation of  new ones.

(1) Only a relatively small number of  registers from more than 11,000 parishes have been
examined with a view to establishing levels of  infant mortality. As the three examples
discussed above have illustrated, new estimates of  IMRs using high quality registers
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275 Individual families often exhibited considerable differences with respect to their ability to raise infants.
Likewise, illegitimates were born into the same environments as legitimates, but they faced additional risks.
A greater proportion of  illegitimates were first births which were more hazardous than higher order births,
but the mothers of  illegitimates had fewer resources at their disposal and it likely that this would have
forced them to adopt poorer child care methods which resulted in illegitimate IMRs being about twice
those of  legitimates.
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are easy to calculate and with most registers lying untouched by demographic histori-
ans, there is considerable scope for exciting discoveries to be made. No estimates of
infant mortality have been made for large parts of  the country. In Wales, Scotland and
Ireland this may be due to the relatively poor quality of  the source material, but there
may be exceptions and until a comprehensive trawl through existing registers is made,
we will not know whether reliable demographic rates will be forthcoming. In counties
such as Cornwall and Lancashire the rich vein of  published registers has yet to be fully
exploited. The larger towns and cities have also been overlooked, although results
from London and York reported in Tables 9 and 10 have shown that demographic
analysis is feasible in urban centres. An understanding of  what happened in the emerg-
ing industrial towns remains crucial for a full analysis of  national trends during the
eighteenth and nineteenth centuries, but with registration being under such strain it
may not be possible to calculate accurate IMRs for these places.

(2) One of  the advantages of  parish registers as a demographic source is that they are by
no means uniform, with some reflecting the personality and interests of  the person
who compiled them. Consequently, if  registers can be discovered that contain similar
details to those recorded by John Richardson in Hackness, then further insights may
be gained. As a first step in this process it would be useful to identify more registers
that recorded stillbirths since these are more likely to contain a complete record of  all
the baptisms and burials that took place in the parish. Their examination would also
complement the stillbirth rates reported in Table 14.

(3) With the exception of  Quaker registers, little work has been carried out on noncon-
formist and non-Anglican registers. In many instances these documents may only
record events from a small community, the death register may never have been kept
because the church did not have their own burial ground or they may only exist for a
short period. However, good quality registers worthy of  demographic analysis may
exist and a systematic search through local and national archives may prove fruitful.

(4) Other sources which have remained untapped by demographic historians may also
prove useful. In particular, the vast number of  family genealogies carefully compiled
by numerous family historians are yet to be fully exploited. Problems with verifying
the accuracy of  such data will occur, but these may not be insurmountable and such
data could be collated by cooperating with societies such as the Guild of  One-name
Studies.276

(5) Family reconstitution employs a precise set of  rules that enables any demographic rate
that is calculated to be representative of  the population at risk. By linking individual
reconstituted families to other sources such as the Hearth Tax, Marriage Duty Act or
poor law records it should be possible to shed light on a range of  issues including
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276 Similar sources about elite families have been analysed by N. Cummins, ‘Lifespans of  the European elites,
800–1800’, Journal of  Economic History, 77 (2017), pp. 406–39. These sources do not however include
information about infants. Knodel, Demographic Behavior in the Past, used family genealogies from 14
German villages which were created in part to confirm the Aryan ancestry of  these families.
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social class variations in infant mortality. This process will be time-consuming and
inevitably lead to further losses of  data as it will be impossible to link some families
to these additional sources. Critics of  reconstitution have argued that while the calcu-
lated rates may be accurate, they are not representative of  the whole population and
any additional linking will intensify these arguments. Nevertheless, this process could
lead to a fuller understanding of  many issues relating to infant health. Reconstitution
enables a wide range of  family histories to be compiled and, in some instances, it may
be useful to examine individual family histories as though they were qualitative histor-
ical sources in order to set their demographic history within a broader social
context.277

(6) There is the possibility that in periods where registration is known to be under pres-
sure, especially from the late eighteenth century onwards, some limited form of
reconstitution which focusses on those families known to attend church and who
consistently recorded their vital events in the parish register will yield accurate demo-
graphic rates. Under-registration was likely to occur within specific families rather than
being spread evenly throughout the population and while qualifying families may be
socially selective, the resulting analysis should nevertheless prove interesting. This
process may also be possible in the emerging industrial towns, and while there will
always remain questions concerning whether or not such families can be considered
representative of  such dynamic populations, it may be the only way of  deriving
reasonably accurate rates in these places. However, until such a study is carried out, we
will not know if  this process is feasible.

(7) The most important issue in the parish register period concerns the relationship
between declining IMRs and deteriorating registration. With the conclusions of
Wrigley and his colleagues in English Population History from Family Reconstitution being
based on only eight registers between 1779 and 1837 it is important to calculate more
accurate rates during this period. The discovery of  more registers that listed stillbirths
during this period would be a useful first step in identifying potentially accurate regis-
ters and an initial analysis of  twin and illegitimate mortality should provide evidence
as to whether further work on the register would be appropriate.278

(8) Following on from (7), further examination of  the age structure of  infant deaths is
needed to confirm the late eighteenth century decline in neonatal mortality. The full
extent of  variations in neonatal and post-neonatal mortality has yet to be determined with
any degree of  certainty and the addition of  further details to Table 7 would help to judge
whether the high rate of  neonatal mortality in St Michael Le Belfrey, York, is representa-
tive of  other parishes. More data would also help to determine whether the variations in
neonatal and post-neonatal mortality identified in Figure 13 also occurred earlier.
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277 P. Sharpe, Population and Society in an East Devon Paris: Reproducing Colyton 1540–1840 (Exeter, 2002) places
the results from a family reconstitution within the wider social history of  the parish.

278 The accuracy of  baptismal registers at the very end of  the parish register period could be tested by exam-
ining the under 5s in the 1841 census and seeing whether they could be traced in the parish register.



Infant Mortality in England, 1538–1837

(9) Much remains to be discovered about the seasonality of  infant deaths during the
parish register period. Most of  what we know is derived from a relatively small
number of  parishes and further evidence is required to confirm these patterns. It has
not been possible to demonstrate if  there was a late summer peak in infant deaths,
similar to that caused by infantile diarrhoea in nineteenth century cities, and it would
be useful to know more about the winter excess which presumably was caused by lung
diseases. Further work is also needed to confirm the summer excess in neonatal
mortality—this is important because if  this was an urban phenomenon mainly affect-
ing very young infants it would reinforce Fildes’s thesis about infants being denied
colostrum which resulted in very high neonatal mortality rates.

(10) Little work has been carried out about variations in demographic behaviour within
families, in part because when demographic data are subdivided into smaller units any
conclusions have wider margins of  error.279 However, the extent to which infant
mortality was concentrated into particular families is important since significant
improvements could have been made if  a relatively small number of  high mortality
families were able to alter their behaviour.

(11) A large-scale project that focusses on high risk infants such as twins and illegitimates
would also be very useful. Any improvements in health should show up better within
these high mortality populations, although the sample would need to be large in order
to examine spatial variations and change over time. This would mean that a wide range
of  registers would need to be examined but, if  digitised registers are available, then
this could be achieved relatively easily and this type of  project could be readily carried
out by a local history group. Such a study could shed light on a range of  issues since
each group was subject to a different set of  risks, with twins being more affected by
the birth process and neonatal factors, while illegitimates were more affected by the
social conditions in which they were raised.

(12) Given that much of  the variation and change in infant mortality appears to be due to
differences and possible changes in disease environments it is worth while exploring
further the link between infant and early childhood mortality. This will open the possi-
bility of  exploring less conventional age breakdowns. This type of  analysis may also
be needed to examine Fildes’s contention that the age of  weaning declined to less than
one year during the eighteenth century.

(13) More work also needs to be carried out on maternal mortality both in confirming the
eighteenth century pattern of  decline and in establishing whether urban/rural differ-
ences in rates existed.

(14) Further exploration of  non-demographic sources, particularly those that deal with
child rearing practices or birthing techniques, is needed. An examination of  midwifery
case notes and textbooks may provide further evidence of  how infants were treated in

203

279 See S. Edvinsson, and A Janssens, ‘Clustering of  deaths in families: infant and child mortality in historical
perspective’, Biodemography and Social Biology, 58 (2012), pp. 75–86. See also the other articles in this volume.
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the period immediately after birth and the examination of  personal accounts and
diary-like documents may provide further evidence of  breastfeeding practices, wet
nursing and weaning. Although Fildes examined a wide range of  sources, most of  her
research was carried out over 30 years ago and further sources should now have come
to light.280

(15) Any additional evidence relating to child care practices should be useful and with
greater interest being shown towards gender studies and social history there will no
doubt be many avenues worthy of  further investigation.

Great strides have been made towards understanding the changing patterns of  infant
mortality during the parish register period. Much, however, remains unresolved and, as the
above discussion has shown, further work targeted at specific issues is easily within the
reach of  any local population historian working alone or as part of  a group.
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280 See L. Astbury, ‘ “Ordering the infant”: caring for newborns in early modern England’, in S. Cavallo and
T. Storey (eds), Conserving Health in Early Modern Culture (Manchester, 2017), pp. 80–103 for a discussion
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