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Chapter 1 - Introduction
1.1

Background and Research Questions

In the late summer of 1865, a young woman called Maria van Zundert, then 22 years old,
married the 30-year-old labourer, Hendrik Dirven. The wedding ceremony took place on a
warm August Sunday at the city hall in Roosendaal, a small town in the western part of
North Brabant. The signing of the marriage certificate was most likely followed by a small
service in one of the local catholic churches as both partners, and indeed most of this urban
community, were born and bred Catholics. Maria and Hendrik were lucky enough to get
married in the presence of their parents who also acted as witnesses to the marriage.
What should have been the start of a life happily ever after was, in fact, the beginning
of a rather dramatic episode. The following summer Maria gave birth to her first child, a
healthy baby girl and they named the child after her maternal grandmother, Wilhelmina.
Only a year later, again in the summer, baby Johanna was born. Sadly, Johanna died in infancy,
having lived for only 47 days. The local physician, brought in to inspect the deceased
diagnosed the main cause of death as ‘acid in the gullet’ (zuur in de eerste wegen) and noted
this down on the death certificate. Still, the marriage was soon blessed by another
pregnancy. Ten months after the shocking loss of little Johanna, Maria gave birth to a third
baby, this time a boy. Fortunately, little Hendrik grew up to be a healthy adolescent
alongside his older sister Wilhelmina.
The loss of one child, however, was only a precursor to the catastrophic times ahead
for Maria and Hendrik. Starting in the fall of 1869, they suffered yet another loss, this time
their fourth child, Christiaan. The sad couple then spent the following twelve years of their
life burying nine babies, all within a relatively short time after birth. How tragic it must have
been for the parents; one child only lived for 13 days; others survived for a few months
before succumbing. All these infant deaths pointed to gastrointestinal disorders. The little
ones born between 1869 and 1881 all died due to diarrhoea, convulsions, or atrophy. In
1882, Maria became pregnant with her last child. At age 41 she had had no less than 14
children. For most of them, however, life had begun with death.
This story about the Dirven family offers us a window into domestic life in
nineteenth- and early twentieth-century Netherlands. This dissertation deals with families
exactly like the Dirvens and explores whether the circumstances in the home of this family
were exemplary of North Brabant family life in general. In particular, we examine the fates of
children like those of the Dirven family, children in their first year of life who were born in
the province of North Brabant, a region well known for its Catholic outlook. During that
fragile first year of life, newborns in all of north-western Europe experienced extremely high
mortality risks and for a considerable part of the nineteenth century, no substantial
improvements were made to increase their chances of survival. On the contrary, until the
1870s, the situation for Dutch infants worsened.1 This general deterioration, which scholars
1

Van Poppel and Mandemakers, ‘Sociale verschillen in zuigelingen- en kindersterfte in Nederland’, p. 15.
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often have linked to macro-processes of industrialization and urbanization, was observed in
several European countries and will be discussed in much more detail in Chapter 2 and 3.
As in all countries, demographic developments in the Netherlands had their own
regional dynamics. In the provinces in the northern and western part of the Netherlands –
urbanized Holland included – mortality rates were very high until the 1870s followed by a
rapid decline. The opposite development was observed in the south-eastern part of the
country, namely the provinces of North Brabant and Limburg. Here, levels of infant mortality
were especially high after 1880. Until the 1930s, the infant mortality rate in North Brabant
continually exceeded the national average, although in the period before 1880, infant
mortality rates had been relatively low. It is exactly this shift from relatively low levels of
infant mortality during the first part of the nineteenth century via a slight increase of infant
mortality rates between 1860 and 1880 and eventually a slow decline in the North Brabant
(and Limburg) region that is of particular interest to this study.
The following chapters seek to identify factors underlying the regional variation of
infant mortality in the Netherlands. The observed mortality trend suggests a change in the
general state of health of the North Brabant population. At the turn of the century, mortality
among infants was not only higher in North Brabant than in other Dutch regions, but the
province had also lost its favourable mortality rates for other age groups. Especially children
and adolescents below the age of twenty experienced higher mortality rates than their
counterparts in the north and west. This dissertation focuses on morbidity and mortality
patterns of infants and toddlers against the background of this general change in life
expectancy among the population. It was specifically these youngest age groups that were
overrepresented in the total population as fertility levels were substantial. Furthermore,
excess mortality rates among the youngest accounted for a large part of total mortality.
The high numbers of infant deaths in the south-eastern parts of the Netherlands
towards the end of the nineteenth century have received much attention by modern
scholars as well as by contemporaries.2 In a period when mortality started to decline at a
continuous rate, the population of both North Brabant and Limburg was somehow not able
to benefit from this development. Scholars have related this ‘lagging behind’ in infant
mortality decline to falling breastfeeding rates across the region. According to them, rising
infant mortality was the direct result of industrial development resulting in more women
working in the factories who therefore were not able (or willing) to breastfeed their babies.
At the same time, the Catholic Church confronted its members with a moral purity
campaign that labelled breastfeeding in open view in public places as inappropriate. The key
role of breastfeeding has not only received attention among Dutch scholars but also among
other historians and demographers working on infant mortality in the past. This study seeks
to clarify regional and religious patterns of infant mortality and to contribute to an extensive,
ongoing Dutch historiographical debate on regional variation in morbidity and mortality and
the opposing developments between the affluent, mostly Protestant, north-western
2

Barentsen, ‘Het gezinsleven in het oosten van Noord-Brabant’; Meurkens, Sociale verandering in het oude
Kempenland; Van der Heijden, Van Poppel, ‘Religion and health’; Van der Heijden, Het heeft niet willen groeien;
Janssens and Pelzer, ‘Lovely little angels in heaven?’.
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provinces and the Dutch Catholic south-eastern provinces. This debate is discussed in more
detail in Chapters 3, 5 and 6.
The significant contribution this dissertation makes to this ongoing debate is the
innovative use and variety of data and strategies. A combination of various existing and newly
created datasets allows us to rethink this classic historiographical debate. Whereas the
specific datasets are discussed further on in this chapter, here we would like to refer to just
a few aspects which make these data really stand out. First, individual-level longitudinal data
(‘life course data’) is analysed in order to understand the dynamic character of health risk
factors and exposures over the life span of individuals. Furthermore, the specific coincidence
of religion and region in our setting necessitates the analysis of individual-level data: only
microdata can really unravel the relative importance of the factors region and religion in
explaining infant survival. For this dissertation, another type of data proved vital, viz. cause of
death data. Alongside the already unique, classic, nineteenth-century published aggregated
cause of death registration, this dissertation profited highly from a newly discovered
historical source: long-term individual cause of death records. As there is an urgent need to
clarify the specific local circumstances in which these infants died in the past, the individual
causes of death provide an abundance of new information. In order to discuss the issue of
local conditions further, a third type of data was introduced in this study: contextual data. To
apply multilevel models for the analysis of infant mortality risks we were able to incorporate
various regional indicators and religious, sociocultural and economic structure of the
communities these infants and their families were part of.
The purpose of this dissertation is to examine factors potentially involved in the
observed trends in mortality and to measure the strength of these relations. The main
research questions are examined at three levels of analysis with specific units of observation.
Central questions are:
1.
At the macro-level (country, province): how can we explain the lagging behind in
infant mortality decline in the province of North Brabant after circa 1880?
2.
At the meso-level (community, village, town): how, when, and where did the
increasing trend of infant mortality rates start? Were there differences in infant
mortality levels between urban and rural communities? How do Catholic and
Protestant communities differ in infant mortality levels?
3.
At the micro-level (individual, household): to what extent did the composition of the
household, socioeconomic and religious background affect infant survival? Which
families were affected most by high infant mortality and which families were able to
protect their newborns? More specifically, what is the relationship between
breastfeeding and infant mortality and what role do environmental and infrastructural
factors play here?
To answer these questions, I relied on individual-level longitudinal data, along with various
other historical sources and datasets covering the period from circa 1815 to 1940. The main
period of focus in this study, however, extends from 1840 to 1940, a period in which
structural infant mortality decline particularly characterized the nation but with significant
variation in time, place, and space.
12

This research is not only relevant to Dutch demographic historiography but to other
historical and current population research worldwide. As such, we can consider the
province of North Brabant a laboratory for what happens to infants and young children,
along with other citizens, if a large religious denomination with specific characteristics,
norms and practices coincides with specific spatial patterns (i.e. clustering in a particular
region) and if that region with considerable industrial development adopts a relatively
backward position. North Brabant works also as a testing ground for studying the relative
importance of factors that are typically studied in historical infant mortality research,
including breastfeeding, urbanization, the quality of drinking water, and medical care. As a
result of our data strategy, as explained above, we were able to more closely approach these
determinants than previous studies based on census data or parish registers.
While contributing to an ongoing debate with a long tradition, this study offers an
innovative approach. This innovative character consists of:
1.
A biosocial approach: our combination of socioeconomic variables with health and
nutrition indicators provides a more comprehensive perspective on the infant’s living
conditions in the past.
2.
An in-depth study of the breastfeeding mechanism: most previous research on
breastfeeding in historical populations has applied birth interval analysis in which long
intervals function as proxies for breastfeeding practices. This study proposes an
alternative analysis, combining unique individual-level cause of death information with
family background and socioeconomic status. This approach provides a more detailed
understanding of breastfeeding mechanisms that explain differential infant mortality.
3.
The unravelling of religion and region by using individual-level longitudinal data.
4.
The sociocultural context: this study will not only focus on characteristics of infants and
their families but also on the physical and cultural environment in which they were
born and raised, on local circumstances, norms, and practices.
This dissertation integrates these methodological approaches in order to add value to the
design of historical infant mortality research.

1.2

Theoretical Considerations

1.2.1 Epidemiological Transition Theory
In 1971, the influential scholar in the field of demography and public health Abdel Omran
proposed his epidemiological transition theory.3 This theory very much corresponds to the
outlines of the well-known demographic transition theory, as developed by the American
demographer Frank Notestein in the 1940s and 1950s, which is based on historical
population trends showing a shift from a pre-modern regime of high fertility and mortality to

3

Omran, ‘The epidemiologic transition’.
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a modern regime in which both are low, once a country develops economically.4 Omran’s
theory is in fact a specification of the mortality side and it incorporates long-term changes in
morbidity regimes. According to Omran, ‘the theory of epidemiological transition focuses on
the complex change in patterns of health and disease and on the interactions between these
patterns and their demographic, economic and sociologic determinants and consequences’.5
In his initial paper, he modelled his discussion on five so-called propositions, the first being,
that ‘the theory of epidemiological transition begins with the major premise that mortality is
a fundamental factor in population dynamics’.6
The second proposition states that ‘during the transition, a long-term shift occurs in
mortality and disease patterns whereby pandemics of infection are gradually displaced by
degenerative and man-made diseases as the chief form of morbidity and primary cause of
death’.7 Subsequently, Omran introduces the three successive stages of the epidemiological
transition. First, the age of pestilence and famine, which largely corresponds to the pretransitional phase in the demographic transition theory. In this phase, mortality is high and
fluctuating, population growth maintains a relative stability, and the average expectation of
life is low and variable, fluctuating between twenty and forty years. This phase is followed by
the age of receding pandemics in which ‘mortality declines progressively […] and the rate of
decline accelerates as epidemic peaks become less frequent or disappear. The average life
expectancy at birth increases steadily from about thirty to around fifty years. Population
growth is sustained and begins to describe an exponential curve’.8 In the third phase, the
stage of degenerative and man-made diseases, ‘mortality continues to decline and eventually
approaches stability at a relatively low level. The average expectancy at birth rises gradually
until it exceeds fifty years. It is during this stage that fertility becomes the crucial factor in
population growth’.9
In his third proposition, Omran claims that during the epidemiological transition, the
most profound improvements in health and survival chances were found amongst young
children and childbearing women.10 The connection to the demographic transition theory is
further explained in the fourth proposition, in which the author posits that ‘the shifts in
health and disease patterns that characterize the epidemiological transition are closely
associated with the demographic and socioeconomic transitions that constitute the
modernization complex’.11
Finally, the fifth proposition suggests variations of the epidemiological transition
model described in the second proposition. Omran states that ‘peculiar variations in the
pattern, the pace, the determinants, and the consequences of population change differentiate
three basic models of the epidemiological transition: the classical or western model (western
4

Frank Notestein, ‘Population: The long view’, pp. 36-57. The theory was elaborated in the 1970s by Jack
Caldwell, and many others.
5
Omran, ‘The epidemiologic transition’, p. 732.
6
Omran, ‘The epidemiologic transition’, p. 733.
7
Omran, ‘The epidemiologic transition’, p. 736.
8
Omran, ‘The epidemiologic transition’, p. 734.
9
Omran, ‘The epidemiologic transition’, pp. 736-738.
10
Omran, ‘The epidemiologic transition’, p. 741.
11
Omran, ‘The epidemiologic transition’, p. 744.
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countries), the accelerated model (Japan) and the contemporary or delayed model
(developing countries)’.12 In the classical model, mortality declined gradually from the
eighteenth and nineteenth centuries onward and accelerated after the turn of the twentieth
century. Omran places the final stage of degenerative and man-made diseases in the 1920s
and 1930s. Declining fertility levels accompanied the mortality decline. In the accelerated
model, mortality gradually starts to decline after about 1850 and progresses much faster
than in the western model. The delayed model concentrates on the events taking place in
current developing countries. Here, mortality only starts to decline in the first decades of
the twentieth century whereas fertility up to now remains substantial. Whereas the classical
European model was mainly driven by ecobiological and socioeconomic factors, the delayed
transition model in today’s developing world is significantly influenced by medical technology.
However, although public health measures and direct disease control have successfully
lowered mortality in countries that fit this delayed model, fertility levels remain substantially
high. Consequently, health and survival chances of specifically infants and children (and
women) are low.13
The Dutch social epidemiologist Mackenbach described these epidemiological
transitions for the Netherlands.14 In his work, he particularly focused on the role of medical
interventions during the process of mortality decline as opposed to scholars such as Omran
and scholar of social medicine Thomas McKeown, who both explain mortality decline above
all as a consequence of economic growth and rising living standards.15 Mackenbach
particularly criticizes McKeown’s assumptions about public health measures and argues that
they in fact had a greater impact on survival than McKeown gives credit for in his
documentation. Recently, his argumentation was acknowledged by Angus Deaton who stated
that ‘[t]he major credit for the decrease in child mortality and the resultant increase in life
expectancy must go to the control of disease through public health measures’.16 According
to Mackenbach, medical care and interventions in the reduction of tuberculosis in the
Netherlands are highly underestimated. In addition, mortality due to smallpox was already
low before 1850, most possibly resulting from adequate health care.17 He concludes that
economic growth certainly contributed to the decline of some major causes of death
already, since prosperity not only operated directly through nutrition and housing, but also
indirectly by creating the conditions in which collective prevention and health care could
fully develop. Mackenbach also claims that improvements in health indeed contributed to
economic growth.18 In his view, structural mortality decline cannot all be ascribed to an
‘invisible’ social and economic prosperity. Some of the major early nineteenth-century

12

Omran, ‘The epidemiologic transition’, p. 751.
Omran, ‘The epidemiologic transition’, p. 741.
14
Mackenbach prefers the plural term ‘epidemiological transitions’ as the period before 1800 was far from
homogeneous and already witnessed spectacular transitions. See: Mackenbach, De veren van Icarus, p. 5.
15
McKeown, The modern rise of population.
16
Deaton, The Great Escape, p. 93.
17
Mackenbach, De veren van Icarus, pp. 28-29.
18
Mackenbach, De veren van Icarus, p. 62.
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mortality fluctuations occurred because of active interventions rather than economic
growth.
Mackenbach places the three epidemiological transitions in the Netherlands in the
following way: the age of pestilence and famine between circa 1800 and 1875, the age of
receding pandemics between 1875 and 1970, and the ‘final’ stage of degenerative and man-made
diseases after 1970. The first mortality decline, between 1875 and 1970, was principally
caused by a vast reduction of infectious illnesses such as diarrhoeal diseases and air-borne
disorders, specifically so among infants and children.19 This study particularly draws on this
mapping but also considers specific regional transitions reflected in changes in the health
status of Brabantine individuals and society. By reviewing the necessary health,
socioeconomic and demographic indicators this research is carried out within the
framework of the epidemiological and health transition as it connects mortality regimes to
morbidity patterns.
1.2.2 Proximate Determinants of Mortality
This study also draws inspiration from the Mosley-Chen analytical framework for child health
and mortality. Their conceptual framework for the study of child survival in developing
countries is based on the presumption that all social and economic determinants of infant
and child mortality necessarily operate through a common set of biological mechanisms –
called the proximate determinants – to exert an impact on mortality.20 In the model, five
categories of intervening variables are identified that directly influence the risk of morbidity
and mortality of children. The five categories are as follows: maternal characteristics like age,
parity, and birth interval, which exert an independent influence on infant survival through its
effects on maternal health. The second category is environmental contamination, referring to
the transmission of infectious agents (via air, food/water/fingers, skin/soil/inanimate objects,
and insect vectors). The third category is nutrient deficiency, referring to the intake of the
three major groups of nutrients available to the child as well as the mother (calories,
protein, vitamins and minerals). The fourth and fifth categories deal with injuries (accidental
or intentional), and personal illness control (personal preventive measures, quality of care
during pregnancy and childbirth, and medical treatment).21 It is through these factors that all
social and economic determinants that affect child survival must operate. Socioeconomic and
cultural determinants can act at the levels of the family, its individual members, and the
community, through for example ecological setting and health system.
The framework thus integrates medical determinants (medical evidence-based
interventions such as collective prevention and health care) and social determinants that are
of particular interest in the fields of epidemiology and demography. Although Mosley and
Chen’s model was intended to study child survival in developing countries and has been
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widely used for that purpose22, it has also been employed in several historical studies.
Indeed, developing countries show several similarities to nineteenth-century Europe. Both
populations show very high levels of infant mortality. At some point in time, historical
European populations even witnessed higher infant mortality levels than developing countries
such as Sierra Leone or Bangladesh today. In both settings, the main causes of death are
infectious by nature. Additionally, it is the very young that experience excessive mortality.
This study will employ a biosocial approach to the Mosley-Chen framework in order
to identify and formulate the complications in this type of research. The framework further
functions as a checklist for variable selection and as a support for analysis and interpretation.
Based on recent empirical demographic studies on infant mortality, we will also draw
attention to determinants identified in both historical populations and present-day
developing countries, and as now closely monitored by organizations such as Unicef and the
World Health Organization. These organizations focus particularly on connecting infant
survival to access to clean water and the promotion of breastfeeding.23

1.3

Research on Infant Mortality in Life Course Perspective

Infant mortality and its main determinants have been studied from a variety of scientific
disciplines, such as demography, social and economic history, and epidemiology. Recent
studies have mostly followed a life course perspective. This section provides a brief account
of the main research traditions and their significance for infant mortality research.
1.3.1 Life Course Perspective
Life course analysis has been an essential methodology in sociological, demographic, and
historical research and particularly in the field of family demography.24 What these life course
studies have in common is the life span perspective and a number of distinctive assumptions
about the study of human lives. These assumptions connect to five general principles: life
span development, human agency, the interplay of human lives and historical times (time and
place), the timing of lives, and linked lives.25 In life course research, age is the distinctive
dimension of individuals in society. Therefore, the study of age-related events in human lives
– defined as transitions like becoming a parent – is essential.26 The principle of life span
development refers to the fact that human development is a lifelong process and does not
end at a particular age.
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Life course theory assumes that individuals are not passively influenced.27 Instead,
they will act as decision makers in life and are agents of their own life in controlling and
planning the timing of transitions. For example, during the nineteenth century, women were
increasingly able to plan the timing of having children. One also sees the parents’
involvement in seeking medical attention in the case of a sick child as the outcome of the
planning and action of individuals. Although human beings are not passive creatures, they are,
however, dependent on external context and its constraints and opportunities. When
needing medical help, for example, the number of available doctors in the vicinity is relevant.
The social context, culture, and local circumstances are of great importance.
Therefore, the relation between human lives and a dynamic society is central to life course
analysis. The lives of individuals are embedded and shaped by the historical time and place
they experience.28 Time and place can refer to geographic location or a particular culture,
but also refers to prevailing norms and values. New mothers in poorer inner cities might
face other challenges and dangers than mothers in rural communities. Also, raising children
during a period of agricultural crisis might differ from raising children in prosperous times.
On the one hand, the life course perspective assumes that social change alters people’s lives
and, on the other hand, it presumes that the micro-study of people’s lives explain social
change and variance at the macro level.
The principle of timing discusses the question of how individuals organize their life
course by entering and exiting specific roles in life, such as getting married and becoming
parents. We also observe the sequence of transitions in family life in the context of changing
historical conditions.29 In the past, many young couples postponed marriage and childbearing
in times of economic crisis. Thus, the timing of depression, prosperity, and war affected the
timing of individual lives as well.
Finally, the life course perspective emphasizes the social embedding of human lives.
Life courses are shaped by the fact that the life of individuals is both independent and linked
to other individuals in social networks and social relationships such as family. For instance,
the early life of a newborn is already shaped by the life course and timing of its parents. Also,
the fate of the newborn’s siblings affects its own path and chances in life.30 When we
broaden the scope of family life to the extended family or local community, it is particularly
the networks of women – grandmothers, aunts, or neighbours – that affected the life of
newborns. The exchange of ideas and traditions by these women in the caring and
upbringing of children fostered behavioural continuity.
The life course perspective offers a series of ideas and concepts through which we
can study human lives and social change. Furthermore, it provides a framework that guides
historical demographic research in identifying problems, conceptual development, and
research design. Lastly, it offers guidance in exploring the dynamics of multiple,
27
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interdependent trajectories in human life. Besides adopting the life course paradigm, this
study will also explore the theoretical notions of the epidemiological transition, and its
interaction to the life course framework of research. For the study of key determinants of
infant mortality, this study employs the much-used analytical framework for the study of
child survival as introduced by Mosley and Chen in 1984 (see Section 1.2.2).
1.3.2 Differential Mortality
Although mortality risks have sharply declined in the twentieth century, epidemiologists and
historical demographers have highlighted the apparent inability of specific social groups to
achieve equal mortality risks. As the world after 1850 became healthier – also known as the
‘The Great Escape’ from destitution, a term coined by the economist Angus Deaton in 2013
to describe the process of sustained progress – it continues to be true that the risk of death
among the poor is higher than among other groups in society, especially within nations. In
the past, governments have put great effort into reducing these differentials, for example by
implementing health-related programs. However, escaping poverty and destitution by past
generations also produced gaping inequalities in health and life expectancy still being felt
today. This makes it all the more relevant to study the underlying mechanisms of differential
mortality in the (recent) past.
Differential mortality also applies to religious affiliation. However, the exact
association between religion and patterns of differential mortality often remains elusive.
Although some argue that any measure of religion is highly confounded by other variables,
scholars nevertheless assume that religiosity – reflected in specific norms, prescriptions,
control and communication mechanisms, life style and mentality – generally benefits the
health of individuals. Historical research has demonstrated that this was, in specific settings,
certainly true for Jews and (Liberal) Protestants.31 Nevertheless, religious affiliation can also
serve as a risk-factor for certain health threats. There is substantial literature on the fact that
Roman Catholic infants and children in the past were found to be at a significantly greater
risk of dying from specific illnesses than their counterparts from other religious communities
and the non-affiliated.32 As we will see, the paradoxical nature of religion in terms of health
benefits and infant survival will have interesting repercussions for the main theme of this
study.
1.3.3 The Breastfeeding Approach
Medical research on the physiological and immunological aspects of breastfeeding is copious.
It has investigated the long-term effect of breastfeeding on the risk and incidence of, for
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example, allergic diseases such as asthma but also of obesities, cardiovascular diseases,
respiratory diseases and infectious diseases. Most research highlights the overall benefits of
breastfeeding, resulting in policy statements on nursing and promotion of intervention
schemes. Psychological research has focused on the aspect of maternal bonding and has
studied the mother-infant relationship and its behavioural effects on children in later life.
There is also ample literature on the study of the short-term benefits and effects of
breastfeeding in developing countries, its main effect being a reduction of infant and child
mortality.33 These studies have examined factors such as maternal education, health services,
socioeconomic background, and their effect on patterns of breastfeeding and child survival.
Historical literature on infant mortality patterns usually points to the significance of feeding
practices and their direct connection to infant survival. Anthropological research has
identified historical patterns of breastfeeding practices but importantly, for this study,
historical demographic research has also uncovered these patterns.34
1.3.4 Cause-specific Mortality
Cause of death data for historical populations are scarce. It was only by the late nineteenth
century that a certain degree of reliability and uniformity was achieved in national data
series, at least for the Netherlands. However, knowledge on cause of death mortality and
morbidity is invaluable to historical and epidemiological mortality research. Many historical
populations experience mortality patterns that reflect high levels of infectious diseases and
the risk of death during pregnancy and childbirth. This pattern, in combination with most
deaths occurring at younger ages than at older ages, still accounts for most populations in
the developing world. For research on infant mortality in the past, results from death
registration, but also from health system information, incidence and prevalence registrations,
sibling deaths and deaths in the household are of great importance. Certainly, while taking
into account the considerable uncertainty of historical data due to limitations in availability
and quality, this body of data increasingly sheds light on nutritional conditions and
environmental circumstances of past populations.
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1.4

Method

1.4.1 Research Design
The research questions have implications for the research design. In order to study the
historical determinants of infant mortality in a particular region we need to study mortality
trends in terms of time and place. Information was gathered on infant mortality rates for
each municipality over a long period of time to establish which regions were affected most
(and when) by high infant mortality and which regions remained unaffected. These regional
patterns are linked to processes of urbanization, industrialization, and religious outlook.
Second, the assumed religious connection with health and mortality implies that being
born into a Catholic family or being born in a Catholic region affects infant survival chances.
First, contemporary debates – covering the late eighteenth century to twentieth century –
on the link between religion, morbidity and mortality are analyzed. Additionally, data was
gathered on individual-level denomination and on municipal religious structure. Our case
study has the most striking feature of religion overlapping with region. Striking in the sense
that the population of North Brabant and Limburg is almost homogeneously of the Catholic
faith. We will see in the next chapters how the importance of religion and region can only
truly be disentangled by using individual-level life course data on infant survival in the
Netherlands.
Third, in order to ascertain the impact of sociocultural context on infant survival this
study applies a multilevel design. Our models of infant survival contain measures for
individual infants as well as measures for families within which the infants are grouped.
Furthermore, we include measures for regions within which the families are grouped: the
sociocultural context.
Fourth, because breastfeeding practices are highly associated with infant survival,
especially in historical populations, we have focused on this area in greater detail. Our data
collection strategy included cause of death information, at both aggregated level and
individual level. Furthermore, various strategies are applied to investigate the health gains of
breastfeeding. Additionally, risk profiles are assessed to ascertain which infants were most at
risk of dying from infectious disease and whether or not this was socially and culturally
determined. Studying the timing of infant death, the seasonality of infant death, and infant
morbidity patterns, all with a specific focus on diarrhoea and other acute gastrointestinal
disorders linked to nutritional infections will prove insightful in understanding the specific
and general forces affecting child health and death.
1.4.2 Data
This study uses various historical sources and databases, one of the most important being
the Historical Sample of the Netherlands. This database contains information on the
complete life histories of a national random sample of the 1850-1922 birth cohorts in the
21

Netherlands.35 This type of data promotes the study of individual lives within specific
socioeconomic and cultural contexts. By examining life courses, we observe how certain
characteristics or events influence disease incidence and mortality. The sampled individuals
were followed from cradle to grave. Information was also collected on the spouses of the
sampled individuals, and on children born to these individuals, including the timing of their
birth and death, as long as these events took place during the time period that the children
were part of the household of the sampled individual. The sample included children born in
the region of North Brabant and Limburg as well as children born in other Dutch provinces.
Second, we used the Historical Ecological Database for obtaining contextual,
municipal information. This database includes information on urbanization and economic
development. A third database covers all municipal, aggregated cause of death data for the
province of North Brabant. We constructed a database with the numbers of deaths by cause
of death (thirty-four categories) for the period 1875-1899, and for all 185 North Brabant
municipalities. The fourth dataset we collected in collaboration with the municipal archive of
the town of Roosendaal. The data came from the nineteenth-century Dutch system of
registration of births, marriages, and deaths and from local cause of death registers. The
system provides a consistent data source as it follows uniform registration rules for an
extensive period of time. The Roosendaal dataset covers the period 1815-1908 and includes
family reconstructions including individual-level data on infant cause of death (from 1865
onward). For the Netherlands as well as abroad, these data are exceptionally rich and
unique. Finally, use was made of databases compiled by fellow researchers on municipal
infant mortality figures.

1.5

Outline of the Dissertation

This dissertation has the advantage that it can either be read as a whole, or as a series of
articles. While one may encounter a certain amount of contextual (content) overlap, this has
the benefit of emphasizing to the reader key points in the study and the results thereof.
Chapters 2 to 7 present the results of the study. Chapter 5 has been published36; the other
chapters either serve as introductory chapters (Chapters 2 and 3) or are in the process of
publication (Chapters 4, 6 and 7).
Chapters 2 and 3 introduce the setting of this study: the region of North Brabant in
the nineteenth and early twentieth century. Chapter 2 deals with the general historical
context and reflects on issues of change and continuity regarding the demographic history of
North Brabant. Chapter 3 addresses the trends of infant mortality in North Brabant. A
comparison between the infant mortality trends of North Brabant and other regions, at
home as well as abroad, provides a clear picture of the actual situation. Also, evaluating
trends within the provincial borders sheds more light on the diversity of local experiences
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regarding infant mortality, not only over time, but in particular over place as well. In this
chapter, it becomes clear that the deteriorating situation of North Brabant towards the end
of the nineteenth century cannot be considered a uniform process as towns show different
patterns than the countryside. Therefore, North Brabant should not be classified as a
separate entity, as has been the case in previous demographic research. Furthermore, this
chapter convincingly dismantles the tight connection between religion and infant deaths for
this southern part of the Netherlands. The traditional orthodox assumption of many Dutch
scholars can no longer be upheld: not only Catholics in this region experienced high infant
mortality, but also the Orthodox Protestants residing in the upper north of the province.
Chapter 4 chronicles the debates on religion and infant mortality in the Netherlands
over the last two centuries and provides key background information for the more empirical
Chapter 6. Here, we examine the key steps in the Dutch debate on the relationship between
religion and mortality. In addition to this study of religious differentials in mortality, we focus
on the (roughly simultaneous) debate on religious differences in mortality by cause of death.
From various registers and local studies, contemporaries found that diseases often affected
religious communities in the same city or region unevenly. The results of these medical and
demographic studies from time to time produced lively debates on the origins and
implications of these differentials. Debates initially focused on the predominantly favourable
position of Jews, particularly in Amsterdam, and eventually, at the end of the nineteenth
century, shifted to the adverse situation of Dutch Catholics. Contemporaries, mostly
medical practitioners, statisticians, politicians, and clergymen tried to unravel this
phenomenon, as the statistical data at their disposal improved over the course of time.
Chapter 5 focuses on breastfeeding patterns in the North Brabant area in the period
1875-1899. This chapter confirms the importance of infant diet in explanations of the high
mortality risks experienced by North Brabant infants in the final quarter of the nineteenth
century. Using local aggregated cause of death data, we could indeed detect a change in
breastfeeding practices. Between 1875 and 1899, there was an increase in the relative and
absolute number of infant deaths due to diarrhoea and other digestive disorders. This result
is indicative of deficient hygiene and points furthermore to fewer instances of frequent
breastfeeding for infants. By discussing differences between urban and rural settings as well
as Catholic and Protestant settings, the study effectively demonstrates that views, priorities,
and opportunities concerning breastfeeding and child health differed in various settings.
Chapter 6 brings all elements of our research together and looks at the role of
religion and region. This part of the dissertation focuses on the wider area of the so-called
Dutch Catholic South: the provinces of North Brabant and Limburg. As demonstrated in
Chapter 3, levels of infant mortality in these provinces were – compared to other Dutch
regions – high in the final decades of the nineteenth century. Furthermore, published
information on deaths indeed showed differences in mortality by religious groups (Chapter
4). As opposed to the previous chapters, Chapter 6 introduces a multi-level design in which
several units of analysis are present: infants, families and regions. This chapter examines the
relative contribution of both region and religion in explaining high infant mortality in the
Catholic South using individual vital registration data and population register data originating
23

from the Historical Sample of the Netherlands, supplemented with municipal contextual
data.
Chapter 7 provides an in-depth look into the breastfeeding mechanism based on a
case study of the town of Roosendaal between 1815 and 1908. Here, we study the
prevalence of breastfeeding among various social groups and its effect on infant survival,
again at the individual level. Variation in prosperity or, more specifically, the uneven
distribution of wealth between social groups is directly related to the socioeconomic
differences in infant mortality. In addition to analysing infant mortality according to
socioeconomic status, this chapter tests several hypotheses in order to explain social
differentials in infant mortality by exposing some of the proximate determinants. We then
consider the explanations for the findings within the context of social and environmental
conditions, disease environment, and infant feeding practices. Besides these socioeconomic
determinants, previous research on infant mortality (for both past and present) has
discussed the role of breastfeeding and its direct effect on infant survival. Our strategy and
our data, i.e. historically unique individual-level cause of death records, enables us to fully
assess breastfeeding dynamics.
In order to connect social differences with distinct feeding practices and related
health risks, Chapter 7 focuses on four particular elements. The first element is timing of
death within the first two years of life (related to the incidence of weaning). Second is the
distribution of infant deaths throughout the year to trace excess summer mortality. The
third and fourth elements deal with the main causes of infant death and differences or
changes in time. Additionally, the chapter investigates the possibility of a family component,
as one also expects breastfeeding behaviour to work along familial lines. We show that the
population of Roosendaal did not experience a strong breastfeeding tradition and that, in this
industrializing setting, the farmers were the ones best able to shield their children from
food-borne infectious diseases.
Chapter 8 evaluates the answers to the specific research questions obtained in this
study and discusses the scientific relevance of the findings, as well as the strengths and
weaknesses of the study with suggestions for further research.
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Chapter 2 - Framing the Setting: the Demographic History of North Brabant
2.1

Introduction

While the demographic outlook of nineteenth- and early twentieth-century North Brabant
was deeply rooted in the Dutch pattern, the history of the North Brabant population reveals
its own very distinctive characteristics. Important structural changes in this period, such as
the increase in population, the accompanying processes of urbanization and industrialization,
and the subsequent change in distribution of the population in geographical and
socioeconomical terms all affected society at the local level. In the nineteenth century, the
province of North Brabant changed from a closed and traditionally agricultural society into a
modern and more open one. Where formerly, people married late (if at all) and produced
large families, a large part of the population now resided in towns, married earlier, and
controlled fertility once married.
This introductory chapter deals with issues of continuity and change regarding the
demographic history of North Brabant. Through this historical and contextual examination,
this chapter presents the setting in which the main research questions are discussed. The
chapter begins with an exploration of population growth as a result of the interaction
between two main components of population change: mortality and fertility. These
components will also be investigated separately in this chapter. Changes in population,
however, are not only determined by natural increase, but also by migration. Net migration
in North Brabant in this particular period was not substantial nor did it affect its population
size to a large extent.37 As such, migration will not be considered as a separate subject in this
chapter, although an exploration of migration flows within the provincial borders of North
Brabant will be addressed. As we shall see, internal migration was considerable.

2.2

Population Growth

During the nineteenth century, the population of North Brabant increased from about
260,000 in the late eighteenth century to more than 550,000 in 1899 (see Figure 2.1a).38 This
increase was miraculous indeed, since nineteenth-century North Brabant was far from being
the modern economy in which such demographic developments were to be expected. Yet,
the increase in population in this relatively short period of time did not provoke any serious
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subsistence crises, as it would have done in earlier centuries.39 On the contrary, it proved to
be the beginning of a continuous positive growth. In the first decades of the twentieth
century, the population of North Brabant grew with even more rapidity, showing an annual
growth rate of up to 2 percent in the 1920s. In fact, during the 1920s and 1930s, the
population of North Brabant experienced one of the highest rates of population growth in
Europe. An interesting way to put this fact into perspective is to measure the impact of
population growth by calculating the number of years a population needs to double its size.
After 1795, the year in which the first national census in the Netherlands was organised, it
took roughly more than a century for the North Brabant population to double. The
following period, however, was significantly shorter, and took only fifty years.
Figure 2.1a and 2.1b Population Growth in North Brabant and the Netherlands, 1795-1947
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A comparison of the population growth of North Brabant with that of the total Dutch
population reveals some similarities. The population of the Netherlands also increased
unprecedentedly during the nineteenth century from just over two million in 1795 to 5.1
million at the turn of the century (see Figure 2.1b). Just after the Second World War, the
Dutch population counted some ten million people. Although the population increase was a
continuing process, there were certainly periods that showed a more pronounced growth
than others. Generally, in the first half of the nineteenth century the population of the
Netherlands only increased at a slow pace although there was some acceleration between
1820 and 1840. Around 1850, growth was less marked but from the 1860s onwards,
population growth really accelerated. Dutch population growth culminated between 1890
and halfway through the twentieth century.40
Figure 2.2 Population growth of the Dutch provinces (1795=100), 1795-1947
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Source: Dutch censuses, 1795-1947 / Hofstee, Korte demografische geschiedenis, pp. 124-125.
Given its traditional economic features, North Brabant’s ‘modern’ population surge
during the nineteenth century was rather unexpected. Yet, Figure 2.2 demonstrates that
while remarkable, it was not that exceptional when compared to other Dutch provinces. On
the contrary, population growth in North Brabant actually lagged behind that of the other
parts of the country with an annual growth rate of 0.66 percent in North Brabant against
0.84 percent elsewhere. In fact, during the nineteenth century, the provinces of North
Brabant and Limburg presented the slowest population growth in the country. Figure 2.3
shows the comparative curves of population growth in North Brabant and the Netherlands
in the period 1795-1947, based on index year 1815. Particularly after the late 1840s, a
40
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critical period characterized by several potato crop failures between 1845 and 1848, the
population of North Brabant increased at a much slower rate than in other Dutch regions.
This temporary readjustment in population increase was the result of a relatively low(er)
natural growth in North Brabant. It was not until the 1880s that the province of North
Brabant experienced the same substantial growth rate as the other parts of the country.
Indeed, twentieth-century North Brabant growth rates were among the highest.41 The
complex mechanism that lay behind North Brabant’s typical lag in population growth during
most of the nineteenth century can be found in distinct marriage patterns and will be
discussed in greater detail in the following section on nuptiality and fertility.
Figure 2.3 Population Growth in North Brabant and the Netherlands, 1795-1947; index 1815=100
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Source: Dutch censuses, 1795-1947 / Hofstee, Korte demografische geschiedenis, p. 125.

2.3

Nuptiality and Fertility

Natural growth is the product of both fertility (or the propensity of women to bear
children) and mortality. Fertility and mortality act together to determine population
growth.42 One could expect a considerable population growth for a society in transition like
nineteenth-century North Brabant, where mortality was relatively low and fertility high.
However, as we have seen, this was not the case; the increase in the North Brabant
population was the lowest of the entire nation. Various local studies have attributed the
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cause of this lag in population growth to the fertility side.43 The fertility regime of
nineteenth-century North Brabant may be described in terms of the so-called Malthusian
marriage system.44 This Malthusian regime – characterized by the abandonment and
postponement of marriages particularly in times of economic crisis – had been common in
most of early modern north-west Europe.45 The medical practitioner Pieter Barentsen, who
practised in the Kempen region, described these marriage patterns in full detail when he
observed Brabant family life just after 1900. Barentsen described the countryside in this part
of North Brabant as widespread heathland with pine trees and poor lean soil that served as
arable land. These wild grounds were scattered with sets of small family farms that were
only accessible by sandy and muddy roads. There was no large landownership in these
regions; the peasants all had small patches of land either close to their farm or in more
secluded places in the woods, which held great attachment for them due to the intensive soil
cultivation required there. The family was a true labour-unit; all hands were needed to work
the barren land.46
According to Barentsen and various other scholars, marriage patterns in North
Brabant deviated significantly from other Dutch regions and remained typically Malthusian
during most of the nineteenth century.47 In North Brabant, the one major rule regarding the
practice of marriage was that a young couple should be able to form an independent
household after marriage (neolocality). Resources were needed for this kind of
independence and these could be achieved through job prospects, a family business to take
over, or sufficient savings from the young couple or their parents. In other words, one
should be able to afford marriage.48 In the Malthusian marriage system, demography was
closely related to economic circumstances. Together with the character of marriage (as a
free choice made by individuals), this dependency upon economic ‘context’ resulted in
fluctuating ages at marriage. As such, marriages were generally postponed or abandoned in
times of crisis when circumstances did not permit young couples to start their own
independent household. The marriage regime therefore became, in this sense, restrictive.
Whereas Barentsen observed the more remote villages of eastern North Brabant, Janssens
found that, even in an urban and industrializing context, marriage frequencies were low and
marriage ages high.49 In turn, after a period of economic growth those restrictions were
relaxed and more people were able to start a new household.
This restrictive marital behaviour regulated population size in North Brabant. Levels
of celibacy were also high in this regime. Up to 10-20 percent of the population never
married and found their vocation either in the Catholic Church or as carers of elderly
43
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parents or unwed siblings.50 According to Barentsen, by repeatedly postponing their
marriage, many men and women in the eastern part of North Brabant eventually put aside
the need or wish to get married when they arrived at a certain age. Some of them preferred
to remain celibate. When parents died and the large number of siblings together had brought
the farm to a certain point of prosperity, dividing the land among the siblings would only
result in poverty. As a consequence, many unwed siblings co-resided on the parental farm.51
As a consequence of the generally poor living conditions in the traditional peasant
societies of North Brabant, the frequency of marriage was low and the average age at
marriage was relatively high. In the Kempen region, only 44 percent of the marrying men and
57 percent of the marrying women were below the age of thirty at marriage in the period
1830-1859.52 In the Netherlands as a whole, these percentages were 55 and 67 respectively
in the period 1850-1864.53 Fertility was very much determined by the proportion of the
female population that got married. At the same time marital fertility was high, as there were
no obvious signs of birth control within marriage in the modern sense. Obviously, the actual
birth rate was tempered somewhat as a substantial part of the population never married and
the remaining part of the population married relatively late in life. The high marital fertility
was thus ‘neutralized’ by these very mechanisms.54 As a woman’s fertility declines after the
age of thirty, the population growth was therefore less dramatic as one would expect. It was
especially this limited propensity of the population to marry that affected the birth rate in
North Brabant. Nuptiality still had a highly regulating effect on population growth in
nineteenth-century North Brabant. Of course, we need to keep in mind the regional
variation in nuptiality and marital fertility levels, even within provincial borders.
As almost no children were born out of wedlock, the crude birth rate represents
marital fertility quite accurately. Figure 2.4 shows crude birth rates of North Brabant and the
Netherlands in the period 1815-1950. During the nineteenth century, the birth rate of
North Brabant fluctuated between about 30 and 35 per thousand. The only deviation in this
rather stable pattern was in the period 1845-1865, when the birth rates declined as a
consequence of postponed marriages. This temporary relapse into restrictive marital
behaviour was a result of the economic downfall caused by the aforementioned crop failures
of the 1840s, the subsequent food crises and their aftermath. These short-term crises
brought about a temporary change in fertility behaviour, resulting in fewer births.
It appears that this restrictive Malthusian marital behaviour greatly affected the birth
rate, which further explains the remarkable differences in growth between North Brabant
and the Netherlands as described in the previous section. Other parts of the nation, Limburg
excluded, did not experience such a period of severe restrictive fertility behaviour. North
Brabant women experienced about 10 percent fewer childbirths as a response to the crisis
of the 1840s. According to historians Engelen and Klep, this temporary decline was not so
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much caused by unintentional infertility due to poverty and hardship, or even extensive
periods of sexual abstinence brought on by economic crises. The crucial factor inducing this
short-term setback in the number of childbirths was caused by the change in marital
behaviour. Pregnancy rates declined because the mean age at marriage of Brabant women
increased. After 1840, North Brabant women married at an even higher age than usual,
marking a decrease in the total fertility period or the number of reproductive years for
Brabant women. After 1860, the province of North Brabant, unlike the other Dutch
provinces, experienced a vast recovery of marital fertility.55
Figure 2.4 Crude Birth Rate Figures for North Brabant and the Netherlands, 1815-1950
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Source: Hofstee, Korte demografische geschiedenis, p. 123.
Towards the end of the nineteenth century, the restrictions on marriage gradually lost their
significance. More men and women entered wedlock and did so at a younger age. This was
the outcome of more favourable economic circumstances, where a higher proportion of the
population could depend on wage labour and thus were able to sooner start a new
household. This resulted in a particularly large number of births per woman as Brabant
women now gave birth over a longer period of their life.56 In the four decades between 1890
and 1930, the surplus of births over deaths increased from about ten per thousand in the
early 1890s to almost twenty per thousand in the 1920s, after which there was a slight
decline.57 At this point, the tremendous increase in population was caused by a firm decline
in mortality (see also Section 2.4) and a persistently high birth rate. Yet, after 1905 there
was a slight reduction of the total number of births in this province. Although women
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married at a slightly younger age, couples increasingly decided to limit family size by exerting
more conscious control over their childbearing.
The fertility decline, the most important change in family life that took place in the
nineteenth century in almost all of Europe, thus entered Brabant marital life very late. This
shift from a large number of children born, to a more moderate and eventually low number
of childbirths per family was based on the deliberate decision of married couples to limit the
number of their offspring. That decision towards fertility control needed to be supported by
both a change in mindset and motivation. Motivation was induced by demographic, social,
and economic change. Before fertility decline could take place, a decline in infant and child
mortality was necessary. This precondition gave parents the option to have fewer births, safe
in the knowledge that more offspring would survive childhood. Economic factors that
stimulated fertility decline were industrialization, the abandonment of the family as a labourunit in farming and proto-industry, the curbing of child labour, the emergence of compulsory
education, and social insurance benefits.58 However, a change in mindset was not easily
established in the predominantly Catholic and conservative region of North Brabant (and
Limburg), especially as it concerned the most intimate of relations between wives and their
husbands. Generally, in cultural settings like the Dutch Catholic and orthodox Protestant
regions, it took a relatively long time before this attitude to adopt new reproduction
patterns, initially based on moral and social conventions, could change.59 Also, this change
was strongly delayed by the socio-political process of verzuiling or pillarisation, that
characterised early twentieth-century Dutch society, in which the powerful religious pillars
of Roman Catholics and Calvinists generated a moral offensive upon its members stimulating
high fertility.60
The timing of fertility decline varied within provincial borders as well. In some
regions of North Brabant, especially in the traditional countryside, the restrictive marriage
pattern continued to exist for a very long time. In more urbanized and industrial places, a
decline in the number of childbirths was already noticeable by the late nineteenth century.
Particularly after 1905, fertility was significantly lower in the towns of North Brabant. In
Breda, a town located in the western part of the province, young couples clearly
experienced a reduction in the total number of childbirths. The women and men in Breda
limited births by taking precautions after they had reached a desired number of children
(also referred to as stopping behaviour) as well as trying to space out childbirths, thus
engaging in birth control during their reproductive period. Especially among women who
married young, between the ages of 20-24, the decrease in the average number of childbirths
was considerable: from 9 (cohort of 1865-1894) to 6.1 (cohort of 1895-1904) and eventually
5.1 (cohort 1905-1915).61
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In a European context, the Netherlands was definitely late in the process of fertility
decline. Actual fertility control was only established from the 1920s onwards.62 In terms of
regional variation, the Catholic provinces of North Brabant and Limburg remained the most
reproductively active regions of the nation. In the pre-war period, marital fertility in North
Brabant – although declining – was still higher than in most other provinces. Yet, the other
more ‘modern’ provinces in the west also showed higher fertility than, for example, the
adjacent countries of Belgium and Germany.63 From the turning point of 1906-1910 onwards,
fertility gradually started to decline but overall fertility in North Brabant remained
considerable. In the period from 1920 to 1950, the number of childbirths in North Brabant
further declined albeit at a relatively slow pace. In the countryside of eastern North Brabant,
the number of childbirths was still noticeably higher than in other parts of the province.64
The reproductive behaviour of women in North Brabant shows both similarity with
and considerable deviation from the national pattern. In terms of similarities, we find that
women in all Dutch regions responded to crises by lowering their fertility before 1880, the
period of so-called natural fertility. Yet, regional variation in fertility was pervasive. The
women in North Brabant, together with Limburg, experienced lower fertility than women in
other Dutch provinces during this period. Fertility was low due to the severe marital
restrictions that were maintained in these regions. Marital fertility was high but few Brabant
women actually participated in reproduction.65 Thus, Malthusian patterns proved especially
persistent in North Brabant. From the onset of fertility decline after 1880, fertility in North
Brabant increased as more Brabant men and women were eager to marry. Additionally,
although the predominantly Catholic population was motivated to lower the number of
childbirths for pure economic reasons, it was indeed the mental acceptance of NeoMalthusianism that delayed the process of fertility decline to a large extent. According to
Engelen, a Catholic ‘filter’ existed between stimulus and reaction, which neutralized
economic stimuli to apply birth control for a long time.66

2.4

Mortality

While North Brabant was somewhat exceptional in its nuptiality and fertility regime, the
same is true for mortality. As such, the specific mortality pattern of North Brabant, together
with that of Limburg, has received much attention from scholars.67 Figure 2.5 shows the
crude mortality rate figures for the Netherlands and North Brabant from the start of the
nineteenth century until after the Second World War. In the Netherlands, a modest decline
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in mortality started as early as the eighteenth century and thus preceded the fertility decline
by more than a century. Nevertheless, mortality was still high and very much fluctuating at
the beginning of the nineteenth century. These fluctuations or incidental peaks in mortality
were typical of the old demographic regime that lasted in the Netherlands until about 1875.68
After that, Dutch crude mortality rates started to decline dramatically and, with the
exception of the Second World War, fluctuations in mortality almost disappeared. Before
this long-term mortality decline, peaks in mortality were mostly brought on by sudden crop
failures and the resulting higher food prices. The food scarcity and malnourishment that
followed meant a greater susceptibility to infectious diseases for the local population.69 In the
nineteenth century, the Dutch population still experienced several epidemics such as cholera
(in 1832, 1849, and 1866), typhoid (1855) and smallpox (1871). The major crisis of the late
1840s concluded the era of so-called ‘subsistence crises’ in the Netherlands.70 As we have
seen, this crisis greatly affected nuptiality and fertility rates in North Brabant. Surprisingly, it
affected mortality rates in this province to a lesser extent than elsewhere in the country.71
North Brabant together with the province of Limburg walked a somewhat different
path in the Dutch mortality transition, especially in the period around 1900. Until about
1875, mortality levels were relatively low in this southern region; not only below national
average, but also low compared to other European regions. According to Hofstee in his
early account of Dutch demographic history, this was due to the presence of good quality
drinking water, unlike the alluvial areas of the Netherlands (i.e. the west), where salinization
produced poor quality surface water.72 However, in the final decades of the nineteenth
century, North Brabant’s leading position as a relatively low mortality region weakened to
such a point as to end up with mortality levels above national average. This change in rank
from a relatively low mortality regime to an area with high mortality risks was brought on by
the fact that, unlike the other Dutch regions, overall mortality in North Brabant did not
effectively decline during this period.
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Figure 2.5 Crude Mortality Rates in North Brabant and the Netherlands, 1816-1950
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Source: Hofstee, Korte demografische geschiedenis, p. 123.
The question of why North Brabant did not experience a mortality decline similar in timing
and pace as the other Dutch provinces has been the subject of a lively debate. In general,
most studies on mortality patterns of historical populations focus particularly on the
mortality of infants and young children.73 This special attention arises from the fact that
infant and childhood mortality in the past formed a large part of total mortality; death was
mostly clustered among the very young. In explaining the North Brabant case, this important
role of infant and child mortality has also been proposed. In accordance with other scholars,
Engelen and Klep have attributed North Brabant’s deviation from the national pattern to a
particularly high infant mortality regime in the late nineteenth century, which as the main
subject of this study, will be addressed in the following chapters. As infant mortality
constitutes a large part of total mortality, in some periods close to 20-30 percent, mortality
in early life largely determined the outcome of overall mortality levels. Nevertheless, the
young and vulnerable were not the only victims of a relatively high mortality regime. The risk
of an early death affected North Brabant men and women, as well as infants. Characteristic
of late nineteenth-century and early twentieth century society, regional differences in
mortality patterns were very much present within provincial borders. Studies based on local
mortality patterns around 1930 have revealed that the region of Breda by then fitted the
Dutch pattern to a large extent. All other North Brabant regions, however, deviated to
some degree from the general Dutch pattern, due to their relatively high mortality rates.74
In general, the epidemiological transition and mortality decline have both been
associated with the general increase of economic prosperity that enabled a higher standard
of living, as well as accompanying improvements in housing, water supply systems, medicine,
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and hygiene.75 Indeed, the population of early twentieth-century North Brabant was less
wealthy than the population of the other provinces. Explaining differences in mortality
between North Brabant and Limburg and the other parts of the Netherlands is, however,
less straightforward and requires looking further than just economic development. Research
on regional differences of infant and childhood mortality has resulted in various hypotheses
including the role of religion, and sociocultural and ecological environment. Regions with a
relatively homogeneous Catholic population often show higher mortality levels that can be
linked to differences in lifestyle and wealth (see sections 6.1 and 6.3).76 The complex
character of these historical developments therefore necessitates a study of the interactions
between religion, social class, ecology, morbidity and mortality (see Chapters 5, 6, and 7).77
As infants were the most vulnerable members of society, their mortality risks can serve as a
valuable measure of socioeconomic circumstances and the necessary implementation of new
notions and insights. These changes eventually took place in North Brabant society – total
mortality declined and infant mortality declined sharply – however, regional variations
between North Brabant and the other provinces remained rather persistent over time and
infant mortality rates in North Brabant continued to surpass those of the other provinces.

2.5

Regional Variation

Just as the rise in population was not evenly spread over time, the increase of the
nineteenth- and early twentieth-century North Brabant population was not evenly spread
over all parts of the province. According to the historians Engelen and Klep, there were
three distinct types of localities in North Brabant, each coping with population growth in
their own way.78 First, there were numerous rural municipalities in which the population
clearly remained constant over time. Natural growth was characterized by low numbers of
births and deaths. Moreover, the small population surplus very often moved away to other
parts of the province. These villages were predominantly located in the polders along the
Maas River and also in the Kempen area, particularly west and south of the town of
Eindhoven (see appendix A: municipal map of North Brabant). The main features of these
municipalities were the presence of a peasant community and the absence of an expanding
working class. The population here was quite homogenous.
The second cluster of municipalities consisted of fast-growing communities like
Valkenswaard, Eindhoven, Woensel, and Geldrop. Here, the proto-industrial system
predominated and natural growth was considerable except for the period 1845-1865 when
there was little economic activity, and consequently fewer marriages and childbirths. From
the 1870s onwards, immigration became rather substantial in these places. The third cluster
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– the towns of North Brabant – showed slightly higher demographic tension. Particularly in
the towns of Breda and Tilburg, located in the west and centre of the province respectively,
birth rates were high, varying from 40 to 47 per thousand. After 1860, short distance
immigration also became important here.79
It seems remarkable that such variation in population growth, represented by these
three categories, existed in such close proximity to each other. Engelen and Klep also
applied a similarly simple typology, which goes some way to explaining such regional
variation. They concluded that during the nineteenth century the western part of the
province (including the towns of Breda and Bergen op Zoom as well as the central part of
the province – Tilburg and surroundings) experienced the highest rates of population
growth. On the other side, the eastern part of the province clearly lagged behind in natural
growth, especially in the second half of the nineteenth century. From 1850 onwards, central
North Brabant took the lead in population growth. This was primarily instigated by the
textile industry of Tilburg.80 Its major growth occurred after 1860. In the south-eastern part
of the province, two distinct regions – the Peel and the Kempen – stood out against the
former and more dynamic regions. Their population growth remained low and constant and
thus experienced little change in social and family life: restrictive marriage patterns persisted
reflected in high age at marriage.81 Indeed, the term ‘closed communities’ was very much
applicable to exactly these regions.82
The communities of North Brabant that displayed real population growth during the
nineteenth century were characterized by both natural growth and immigration. Certainly,
the outstanding birth rates in western and central North Brabant appeared to have truly
turned the scale.83 These parts of the province distinguished themselves in the second half of
the nineteenth century and well into the twentieth century by showing a demographic
pattern based on high numbers of births. Women in these regions, and in almost all social
groups, simply gave birth to more children than women elsewhere in the province and,
indeed, the nation.84 The fact that these two regions displayed considerable population
growth was further encouraged by a higher proportion of married women as opposed to the
persistent restrictive marriage pattern that still prevailed in the eastern part of North
Brabant.85
When we observe migration flows in North Brabant, the situation is quite the
opposite. After 1850, net migration rates were only positive in the south-eastern part of
North Brabant. In the expanding industrializing region of Eindhoven, Helmond, and other
larger villages in their vicinity, the number of immigrants exceeded the number of emigrants.
These places attracted migrants mostly at the expense of other (nearby) places. The western
79

Engelen and Klep, ‘Een demografisch traditionele samenleving’, p. 67.
Janssens, Labouring Lives, p. 65.
81
Van Poppel, Trouwen in Nederland, p. 140, 143-44.
82
Engelen and Klep, ‘Een demografisch traditionele samenleving’, pp. 68-70.
83
Janssens, Labouring Lives, p. 64.
84
Janssens shows that, at the beginning of the twentieth century, Tilburg stands out as the most ‘traditional’
urban setting with a level of fertility almost twice as high as that in Zaandam, situated in the province of North
Holland. See: Labouring Lives, p. 63.
85
Engelen and Klep, ‘Een demografisch traditionele samenleving’, p. 69.
80

40

part of North Brabant on the other hand experienced out-migration: people migrated mainly
to larger places like Tilburg, Rotterdam, and Antwerp.86 Again, it must be stressed that all
this concerned only very small numbers. The destinations that were most attractive to
migrants were places at the very core of North Brabant industrialization: Tilburg, Breda,
Oss, Helmond, and the region of Eindhoven. For example, particularly after 1900, the
increasing migration to Eindhoven can primarily be attributed to employment in the famous
Philips light bulb factories.87
Along with changes in mortality and fertility, urbanization was one of the most
remarkable nineteenth-century developments. The rise in population not only produced
increasing demands on the land, but also a desire to live in towns and cities. Urbanization
was reflected in the fact that while at the end of the eighteenth century more than half of
North Brabant’s population resided in small villages, by 1890 only one fifth did. Small rural
villages were still to be found primarily along the Maas River. Yet, during the nineteenth
century, the number of villages with less than two thousand inhabitants gradually declined. At
the same time, the number of communities of two to five thousand inhabitants increased.
The process of urbanization also became visible in the proportion of the North Brabant
population living in medium-sized towns of more than 10,000 inhabitants. During the
nineteenth century, this percentage increased substantially from only 5 percent in 1795 to
more than 25 percent in 1890.88 In a way, the folklore picture of the Brabant peasant family
living in a traditional small Kempen village, so perfectly captured in Van Gogh’s painting The
Potato Eaters89, truly became a lost reality, substituted as it was for an urban tradition.
Towards the end of the nineteenth century, North Brabant counted three very large
towns with more than 20,000 inhabitants: Breda, Tilburg, and ’s-Hertogenbosch. For
decades, these settlements attracted a substantial part of the population. During the
nineteenth century, up to a third of the rural surplus population eventually migrated to one
of these towns.90 Engelen and Klep state that a true urbanization process had certainly
started here, albeit a modest one.91 For a large part of the rural population, the start of a
new life and working career in the home-village was not an attractive option anymore
considering the low job opportunities in farming. This resulted in a gradual exodus from the
North Brabant countryside and was particularly true for some small villages in the Kempen
region.
In the early decades of the twentieth century, the western part of the province still
showed the highest growth rates. However, after 1910 the booming regions of Helmond and
Eindhoven experienced a particularly high degree of industrial development. This
development attracted major immigration, which was still mainly regional and local. Though
the city of Tilburg remained almost constant in population size in this period, the industrial
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region of south-eastern North Brabant literally gathered steam and experienced a dramatic
population increase. In all parts of the province, the population was now predominantly
concentrated in towns. By 1930, Tilburg and Eindhoven were among the top ten largest
towns in the Netherlands with populations of over 75,000.92 Yet, Engelen and Klep claim that
within these urbanized places, people could still experience life in a small and protected
social world. While many Brabanders lived in a town, just as many lived in remote
settlements and on isolated farms.93
Regional differences in population growth also turned out to be persistent in the
twentieth century. When we take a closer look at both nuptiality and marital fertility we find
that towards the end of the nineteenth century, when birth control still had not reached
most of North Brabant, these were highest in the western part of the province. In the
following decades, marital fertility declined in most western regions thus showing ‘modern’
fertility behaviour. However, marital fertility now increased in the eastern part of North
Brabant. As aforementioned, there were substantial differences in the social and mental
acceptance of using contraceptives within this one province. This was enhanced by ongoing
opportunities for child labour making large families still profitable. It may come as no
surprise then, that the diffusion process of introducing birth control into family life, resulting
in a change in reproductive behaviour, had produced so-called pioneers and latecomers.94
Around 1890, the municipalities that showed the highest propensity to marry also had the
highest marital fertility. This still implied traces of the old Malthusian model; the economic
circumstances allowed earlier and more frequent marriage without practising birth control,
thus producing large families. In the following decades, the situation changed. The negative
correlation between nuptiality and marital fertility had become more powerful and the
differences between eastern and western North Brabant in terms of fertility levels were now
even more pronounced than before. In 1930, those communities in which many men and
women married showed a lower marital fertility although still lagging behind the western
parts of the country.95 This clearly points to a modern fertility regime characterized by
fertility control within marriage. Among the pioneers of this modernization process were
the western and central part of North Brabant and also the region of Eindhoven. Other
more rural parts of east Brabant were clearly lagging behind.
The interaction between nuptiality and fertility shows some interesting patterns.
Western North Brabant reveals the highest and fastest population growth towards the end
of the nineteenth century. Around 1910, regional differences are less sharp until we see
increased population growth in south-eastern North Brabant. In the early decades of the
twentieth century, the population of south-east North Brabant experienced good economic
prospects and therefore married earlier. Additionally, the industrial development in these
regions attracted predominantly young couples, resulting in an overall younger population
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with a correlating lower mortality. Hence, various mechanisms were at work in fostering
natural growth in North Brabant.

2.6

Social Variation

Unmistakably, the demographic changes and subsequent increase of the North Brabant
population implied other structural changes besides industrialization and urbanization. One
of these changes was proletarization. As the landowning classes also experienced natural
demographic growth without a proportional increase of land, a new transitional group of
marginal producers that combined both production and wage labour was created: the
working class. According to the historians Engelen and Klep, the rural villages of North
Brabant were mostly untouched by this process.96 These communities were somehow able
to refrain from much social change. However, in the larger communities, which were for the
most part dependent on proto-industry, a major though incomplete shift towards wage
labour took place. Even in Tilburg, factory labour was for a long time combined with cottage
industry and animal husbandry. This transition was encouraged by the construction of the
railway system, the further entrenchment in the booming European economy, and relatively
low levels of income. In the early 1900s, North Brabant was a typical low-wage region.97
During the nineteenth century, a shift took place from mostly independent households –
manufacturing and producing for themselves – to a situation in which most households were
dependent on wage labour. This proto-industrial transitional phase, so typical of large parts
of North Brabant, especially in the south-eastern region, was already fading out from the
beginning of the nineteenth century onward. From 1815, domestic spinning of flax, wool, and
cotton gradually decreased. During the nineteenth century, domestic weaving of linen, wool,
and cotton soon followed along with shoe and tobacco production. These labour-intensive
production processes were moved to the factories. The outcome was the rise of a large,
mostly unskilled labouring class.98
Local research has established that marital fertility among these working classes was
slightly higher than among the (landowning) farming classes. Moreover, fertility was higher in
the towns where most of the working class lived, though differences in fertility levels
between the self-employed and wage earners only became manifest after 1860. When we
compare the traditional rural villages with little social variation to the communities in which
various social groups lived together, the former showed a very modest population surplus
and the latter displayed a much faster growth. Yet, in communities where the population
contained a mix of both agricultural and non-agricultural populations, social groups seemed
to adopt their own fertility behaviour. Generally, the so-called liberal professions that
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included doctors and teachers, but also office workers, had a tendency to marry at a later
age.99
The process of social change exemplified by proletarianization continued further into
the twentieth century. Between the two censuses of 1889 and 1947, the growth in size of
the working-class population was similar to that of the total North Brabant population. In
both years, the working class made up half of the total working population. The social group
of independent producers, which included the farmers, declined. Contrastingly, the relatively
new group of white-collar workers showed spectacular growth; from 1889 to 1947 they
increased no less than fivefold. Just after the Second World War, they made up a fifth of the
labour force. In revealing the underlying mechanism, Engelen and Klep argue that it is
particularly these fast growing socioeconomic groups that acted as a reservoir of both
intergenerational and intragenerational social mobility. This immediately explains its
substantial growth. These fast growing groups in fact experienced the lowest marital fertility
rates, while the farmers, being among the slow growers, showed high marital fertility.
Interestingly, most of their offspring eventually did not become farmers, but were employed
in other non-agricultural occupations.100
In the course of the nineteenth century, Dutch households gradually became smaller.
Yet, families in North Brabant, and Limburg, were still quite large. This was especially the
case among Dutch Catholics. In the western part of North Brabant, almost 60 percent of the
rural population in the period 1800-1860 resided in households of more than six
individuals.101 This percentage was significantly lower in the coastal areas of the Netherlands:
South and North Holland. The average size of the North Brabant household was substantial
and plateaued halfway into the nineteenth century with an average household size of 4.9
persons. In the countryside, the household was somewhat larger than its urban counterpart.
After 1850, household size declined but only very gradually and towards the end of the
nineteenth century, the average size of a typical North Brabant family was still 4.65.102 These
families became an important element of the Dutch expression, the ‘Glorious RomanCatholic life’ (het rijke Roomse leven), characterizing life in the southern provinces. According
to Engelen and Klep, the number of children above the age of 16 still living at home in the
first half of the nineteenth century increased as a result of reduced marriage prospects.
Subsequently, more children remained in the parental household for a longer period of time.
This number again declined in the period 1849-1889 due to improved social mobility and
increased marriage opportunities.103 This period also showed decreasing numbers of servants
and relatives living in the family household.
Between 1889 and 1947 the size of the average household did not change
considerably. However, the composition of the household did change. In the first decades of
the twentieth century, the conjugal couple and its children increasingly came to represent
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the typical North Brabant household, as the numbers of lodgers and staff decreased. While
in nineteenth-century North Brabant, the household for the most part had been a unit of
production, it now became the heart of reproduction and consumption. In North Brabant as
well as elsewhere in the Netherlands, the ideal of the male breadwinner prevailed. This
diffusion process in which the man was the sole wage earner of the household, and which
implied a reduction of the female labour force, was already initiated in the nineteenth
century but became accepted in the southern provinces somewhat later.104

2.7

Conclusion

Processes of continuity and change succeeded each other in nineteenth- and early twentiethcentury North Brabant society. These centuries certainly witnessed a powerful population
growth but the increase of population in this region was relatively low in comparison to the
Netherlands as a whole. Also, marital fertility was higher than elsewhere, particularly after
1850. Yet, at the same time a restrictive marriage pattern was employed: men as well as
women married less frequently and relatively late in life. Although nineteenth-century North
Brabant society can be characterized as traditional, in many fields and areas there were
certainly signs of modernization and social change, especially after 1850. The province was
little affected by migration, yet mobility within its borders was substantial. Moreover, the
contours of urbanization were definitely marked in the nineteenth century and there was a
modest process of proletarianization afoot. After the turn of the century, modernization
accelerated and evolved into a demographic transition, in which mortality figures dropped,
people married younger, and birth control was introduced within North Brabant marriages.
A modern demographic regime with changes in reproductive behaviour, however, came
relatively late. While the Dutch were already slow in the acceptance of this new kind of
demographic behaviour, the men and women in North Brabant – closely followed by the
province of Limburg – truly came last. We can certainly state that demographic
developments in this specific historical setting were the outcome of a conflict between new
economic circumstances and traditional values.
The stage has been set. This introductory chapter described the setting in which the main
subject of the study – infant mortality – is examined. The various demographic and cultural
characteristics of the area show that North Brabantine regions differed significantly from
each other. In particular, we see that the western part of the province, historically speaking,
was integrated with other (western) parts of the Netherlands in terms of demographic
behaviour. In the next chapter, we will revisit this diversity among regions by examining
regional differences in infant mortality. Moreover, we will see how these points come to be
of great interest for the study of infant mortality.

104

Engelen and Klep, ‘Bevolking: van huwelijks- naar geboortebeperking’, pp. 39-40.

45

Bibliography
Barentsen, Pieter, ‘Het gezinsleven in het oosten van Noord-Brabant’, in Werk, kerk en bed in
Brabant. Demografische ontwikkelingen in oostelijk Noord-Brabant 1700-1920, ed. by G.J.M. van
den Brink et al. (’s-Hertogenbosch: Stichting Brabantse Regionale Geschiedbeoefening,
1989), pp. 17-31.
Blankert, W., ‘De huwelijksstructuur in de Brabantse Kempen in de periode 1830-1859’, in
Werk, kerk en bed in Brabant. Demografische ontwikkelingen in oostelijk Noord-Brabant 17001920, ed. by G.J.M. van den Brink et al. (’s-Hertogenbosch: Stichting Brabantse Regionale
Geschiedbeoefening, 1989), pp. 101-115.
Boonstra, Onno, ‘De dynamiek van het agrarisch-ambachtelijke huwelijkspatroon.
Huwelijksfrequentie en huwelijksleeftijd in Eindhoven, 1800-1900’, in Werk, kerk en bed in
Brabant. Demografische ontwikkelingen in oostelijk Noord-Brabant 1700-1920, ed. by G.J.M. van
den Brink et al. (’s-Hertogenbosch: Stichting Brabantse Regionale Geschiedbeoefening,
1989), pp. 83-100.
Boonstra, Onno, De waardij van eene vroege opleiding. Een onderzoek naar de implicaties van het
alfabetisme op het leven van inwoners van Eindhoven en omliggende gemeenten, 1800-1920
(Hilversum: Verloren 1993).
Engelen, Theo and Paul Klep, ‘Een demografisch traditionele samenleving’ in Geschiedenis van
Noord-Brabant, part 1: 1796-1890 Traditie en modernisering, ed. by Harry van den Eerenbeemt
(Amsterdam: Boom, 1996), pp. 49-76.
Engelen, Theo and Paul Klep, ‘Bevolking: van huwelijks- naar geboortebeperking’ in
Geschiedenis van Noord-Brabant, part 2: 1890-1914 Emancipatie en industrialisering, ed. by Harry
van den Eerenbeemt (Amsterdam: Boom, 1997), pp. 27-42.
Engelen, Theo, Van 2 naar 16 miljoen mensen. Demografie van Nederland, 1800 tot nu
(Amsterdam: Boom, 2009).
Hajnal, John, ‘Two kinds of pre-industrial family formation system’ in Family Forms in Historic
Europe, ed. by Richard Wall et al. (Cambridge: Cambridge University Press, 1983), pp. 65104.
Hofstee, Evert W., Korte demografische geschiedenis van Nederland van 1800 tot heden
(Haarlem: Fibula-Van Dishoeck, 1981).
Janssens, Angélique, Family and social change. The household as a process in an industrializing
community (Cambridge: Cambridge University Press, 1993).
46

Janssens, Angélique, Labouring Lives. Women, work and the demographic transition in the
Netherlands, 1880-1960. Population, Family, and Society Vol. 18 (Bern: Peter Lang, 2014).
Knippenberg, Hans and Sjoerd de Vos, ‘Tussen crisis en verzuiling: regionale vruchtbaarheid
in Nederland tijdens het interbellum’, in De levenskracht der bevolking: Sociale en demografische
kwesties in de Lage Landen tijdens het interbellum, ed. by Jan Kok and Jan van Bavel (Leuven:
Universitaire Pers Leuven, 2010), pp. 109-140.
McQuillan, Kevin, Culture, Religion and Demographic Behaviour. Catholics and Lutherans in Alsace,
1750-1870 (Montréal and Kingston: McGill-Queen’s University Press, 1999).
Oris, Michel, Renzo Derosas and Marco Breschi, ‘Infant and child mortality’, in Life under
pressure. Mortality and living standards in Europe and Asia, 1700-1900, ed. by T. Bengtson, C.
Campbell, J.Z. Lee et al. (Cambridge, Mass.: The MITT Press, 2004), pp. 359-98.
Van der Woude, Ad, Leven met geschiedenis. Theorie, praktijk en toepassing van historische
kennis (Amsterdam: Balans, 2000).
Van Poppel, Frans, ‘Regionale sterfteverschillen in Nederland 1850-1930: continuïteit en
verandering’, Amsterdams Sociologisch Tijdschrift, 18 (1991), 34-72.
Van Poppel, Frans, ‘Religion and health: Catholicism and regional mortality differences in
nineteenth-century Netherlands’, Social History of Medicine, 5 (1992), 229-53.
Van Poppel, Frans, Trouwen in Nederland. Een historisch-demografische studie van de 19e en
vroeg-20e eeuw (Wageningen: Landbouwuniversiteit Wageningen, 1992).
Van Stekelenburg, H.A.V.M., “Hier is alles vooruitgang.” Landverhuizing van Noord-Brabant naar
Noord-Amerika 1880-1940, Bijdragen tot de geschiedenis van het Zuiden van Nederland
(Tilburg: Stichting Zuidelijk Historisch Contact, 1996).
Van Zanden, Jan Luiten and Richard Griffiths, Economische geschiedenis van Nederland in de 20e
eeuw. Van een veelzijdige volkshuishouding met een omvangrijk koloniaal bezit naar een klein land
binnen Europa (Utrecht: Aula, 1989).

47

Chapter 3 - Diversity Within Borders. Regional and Local Variation in Infant
Mortality in North Brabant: 1841-1939
3.1

Introduction

Until recently, historiography on the Dutch province of North Brabant identified this region
as static, populated as it was by devout Catholics, whose traditionalism and rural
conservatism were obstructing social, economic, and human development.105 Its demographic
pattern, which deviated from the mostly Protestant northern Netherlands, has largely fuelled
this idea (see Chapter 2). In the late nineteenth century, its assumed backward position,
interpreted as a catastrophic legacy from the times after the Dutch Revolt (1648-1796), was
confirmed by high marital fertility rates and high infant mortality rates (IMRs).106 At this point
in time, North Brabant together with the province of Limburg lagged behind in the general
pattern of infant mortality and fertility decline as witnessed in western, northern and, for the
most part, eastern Netherlands.
Infant mortality rates are an important indicator not only for the health of a (local)
population but they are also associated with other factors that are likely to affect population
health, such as economic development, general living conditions, social wellbeing, and the
quality of the physical environment. From the moment data on infant and child mortality
were published, a pattern of regional variation revealed itself.107 This chapter first deals with
the question how infant mortality rates developed in the Netherlands between 1840 and
1940 and whether these national trends fit a European pattern. From these national
observations, we will then consider how provincial, regional, and local geographical
variations have persisted or changed over time and to what extent one can ascertain
common trends and patterns. Moving from the national level to a municipal level, with a
specific focus on North Brabant will provide a much more detailed view on regional
variation in infant mortality. Moreover, data with such high levels of geographical detail will
shed more light on how ‘static’ or ‘backward’ this region really was when it comes to infant
survival.
There is much to be learned from analysing the changing regional pattern in North
Brabant and its adjoining areas in more detail. Which municipalities had already experienced
high infant mortality rates from the start of our observation period? Which municipalities
followed suit; which ones never had high infant mortality? Only when we have deconstructed
the temporal processes can we also begin to unravel the social processes that led either to
favourable or unfavourable mortality regimes. From here we can obtain a clearer view of
those communities that were able to protect their newborns from a hostile environment.
Who were the forerunners of infant mortality decline and which localities lagged behind? A
refined analysis of the regional patterns over time might be effective in gaining more
knowledge about regional economies and local cultures within North Brabant.
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In general, changes in the demographic regime are always relative and therefore, one
cannot study the North Brabant case without considering the situation in other provinces.
Such a comparative analysis becomes fundamental when we want to know whether we are
witnessing a stronger relative improvement of the situation in the western, northern and
eastern part of the Netherlands or the delayed developments of North Brabant (and
Limburg). This chapter will focus on trends of infant mortality of and within North Brabant
in comparison with other Dutch provinces and these trends will be placed in a wider
context by comparing them to other north-west European countries and regions. Health
outcomes, such as infant survival, in a population can only be fully understood if their
frequency and distribution are also studied in terms of time and place.

3.2

Data Sources and Analysis

For this chapter I relied on a large dataset entitled Infant mortality by municipality in the
Netherlands, 1841-1939 made available by the Netherlands Interdisciplinary Demographic
Institute (NIDI).108 As stated by Ekamper and Van Poppel (the compilers), the purpose of the
dataset is to map mortality below the age of one in the Netherlands for a long period of
time in order to demonstrate and visualize its development, its trends and more specifically,
its regional variation.109 For the construction of the dataset, they consulted a large variety of
historical data sources, which enhanced the reliability of the data. Additionally, the use of
several sources was necessary since published data on infant mortality for each Dutch
municipality is only available from 1875 onward (in five-year periods). Before that year, data
on overall mortality was recorded and published, but no specific attention was paid to
mortality figures of newborns. The very foundation of infant mortality data, the registers of
births and deaths, are available in standardized form from as early as the 1810s, but
collecting these data is enormously time-consuming and provides only small and rather
unstable numbers when studying single municipalities.110 The researchers therefore brought
together data from various data sources covering the entire period from 1841-1939 and
divided into nine time intervals, varying from five to twenty years.
In the past, mortality atlases were constructed in order to map regional differences in
health. In using these maps, contemporary medical doctors attempted to discover
epidemiological patterns and the aetiology of diseases by modelling medical topographies,
which took into account location and soil type.111 Real concern and attention for the
problem of high infant mortality in the Netherlands was only expressed from the 1880s
onwards. Medical authorities and statisticians had finally ascertained the fact that infant
mortality determined the course of overall mortality to a large extent, which led to the
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decision to keep a close eye on mortality of the very young. This resulted in the recording of
annual infant mortality data based on all live births and deaths under one year of age in each
Dutch municipality.
As stated by Ekamper and Van Poppel, data is presented in broader time intervals in
order to obtain sufficient numbers for analysis that are less susceptible to chance.112 The
analysis below compares infant mortality rates, expressed as the number of deaths of infants
under one year of age per one thousand live births in a specific period, for a total of 1054
municipalities and nine time intervals: 1841-1860, 1861-1874, 1875-1884, 1885-1894, 18951903, 1904-1913, 1914-1923, 1924-1933, and 1934-1939. Trend analyses are presented for
the entire population over relatively long periods of time (five years or more). This allows a
study of a wide variety of contexts: large cities and rural areas, agricultural and industrializing
regions, Catholic and orthodox Protestant areas.
The analysis of time trends will specifically focus on three aspects. The first aspect
will examine the overall pattern of change in infant mortality rates in order to analyse
whether the level of infant mortality increased or decreased over time, and if it has, how
quickly or slowly the increase or decrease has occurred. The second aspect will compare
one time period to another in order to assess the level of infant survival before and after
certain types of events or processes. Evaluating the impact of industrialization or the
implementation of water supply systems in urban centres, for example, may be a cause for
changes in trends. The third aspect will compare one geographic area to another. Comparing
the level of infant mortality across geographic areas, while only looking at one point in time,
can be misleading; for example, one area may have a higher value on IMR in one period, but
a lower value in the next. Analysing the trend over several periods will provide a more
precise comparison of regions. For the purpose of analysis, trends of infant mortality will be
presented occasionally by tables, but predominantly through graphs and maps. Graphs and
maps are effective tools in presenting patterns of change over time, and this method of visual
inspection will simplify determining patterns in place.

3.3

National Infant Mortality Trends within a European Context

The Dutch national trend of infant mortality (Figure 3.1) is significant in various ways. The
most striking aspect is the increase in infant mortality until the turning point in the period
1861-1874. Already high and still increasing, infant mortality rates in the earlier part of the
nineteenth century (175 per thousand in the 1840s, data for earlier periods is not available)
reached their peak of about 204 per thousand live births in the 1870s. After this point,
mortality among newborns began to decline very rapidly. In the late nineteenth century and
in the early decades of the twentieth century, infant mortality declined continually with the
sharpest decline appearing between 1880 and 1925. By the 1930s, infant mortality in the
Netherlands was as low as thirty-nine per one thousand live births. Figure 3.1 also
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demonstrates that, at national aggregate level, infant mortality rates were well above 180 to
190 per one thousand live births for almost the entire nineteenth century. This reveals a
dominant overall mortality pattern of high and increasing infant mortality between 1840 and
the mid-1870s, followed by a sharp decline. As we will see, other north-western European
countries experienced this temporary anti-cyclical trend (an increase in infant mortality while
overall mortality is declining) in infant mortality as well.
Figure 3.1 Infant mortality rates, national trend and by province, 1841-1939
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We may very well conclude from Figure 3.1 that during the nineteenth century,
newborns in the Netherlands were at a high risk of mortality. Almost one out of five liveborn children died in the first year of life. When we compare Dutch national infant mortality
series to other parts of Europe from the 1840s onwards, the Netherlands takes up a
position somewhere in the middle. Until 1900, the Netherlands displayed infant mortality
rates that were, for instance, much higher than the most industrialized regions of England
and Wales. In England, infant mortality also showed a slight increase in the 1840s to a peak
of 160 per thousand, followed by more moderate and stable rates of around 140 until the
turn of the century. After 1900, English infant mortality rates showed a sharp downturn.113
Dutch levels of infant mortality also surpassed those of Scandinavian countries such as
Norway and Denmark. In both these Nordic countries, infant mortality had already
experienced its most significant decline in the eighteenth century and had dropped to below
150 from as early as the 1840s.114 Norway especially showed relatively low rates from 115 in
113
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the period 1841-1845 to one hundred in 1891-1895, followed by a sharp decline. In
Denmark, rates fluctuated somewhat between 120 and 160 per thousand in the period
1830-1900.115 However, Dutch levels of infant mortality were much lower than in Iceland
and Bavaria or specific areas in Sweden and Finland. Infant mortality was strikingly high in the
German region of Bavaria. Here, until about the 1860s, rates were also on the rise, with
more than one out of three infants dying before their first birthday. Until 1875, the infant
mortality rate was well above three hundred per thousand. The infant mortality decline in
this part of Germany only started at a very slow pace.116 Iceland too showed excessively high
numbers of infant deaths. Infant mortality trends for this island were characterized by
substantial peaks with a zenith of eight hundred per thousand in the late eighteenth century.
The nineteenth century saw a rather dramatic decline from about 314 in the 1840s to 116 in
1900.117 In France, the national infant mortality rate also showed an increase in the period
1850-1870. At this time, rates exceeded two hundred per thousand. 118 After that, rates
declined (as in most European countries) eventually to reach one hundred per thousand in
the 1920s.
The level of infant mortality in Belgium remained considerable throughout the
nineteenth century and fluctuated between 150 and 250 per thousand until the turn of the
century. Only after 1900 did infant mortality start to decline and at a quick pace too, with a
very strong decline between 1900 and 1924; in the first two decades of the twentieth
century infant death rates were reduced by half. This was followed by a temporary lull in
decline in the 1930s and during the Second World War.119 As in the Netherlands, Belgian
infant mortality trends also evolved in anti-cyclical patterns until 1875. However, in Belgium
the eventual decline in infant mortality took off some twenty years later than in the
Netherlands. Up until the 1870s, infant mortality in Belgium was more than 20 percent
lower than in the Netherlands; in some periods, even 30 percent lower. This was followed
by a temporary convergence of Dutch and Belgian trends in the final decades of the
nineteenth century, after which the level of Dutch infant mortality eventually dropped well
below the Belgian level, caused by the earlier and more rapid decline in infant mortality in
the Netherlands. Just before the Second World War, levels in Belgium were still twice as
high as in the Netherlands.120 As North Brabant directly borders Belgium to the south, a
closer examination of the regional variation between these two areas will be discussed in
detail below.
In the past, Europe has shown substantial spatial variation in infant mortality.
Recently, Klüsener and his colleagues have mapped infant mortality rates for almost all
European countries based on data from the year 1910.121 The map clearly shows a pattern of
increasing levels as one travels from the north-west of Europe towards the east and central
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part of the continent. Some countries in the north and west (like Norway, Sweden and the
United Kingdom), not only reported low national rates in that year, but also showed little
regional variation within their national borders, although some ‘hot spots’ were certainly
found.122 In contrast, substantial regional variation was recorded in the vast German Empire
and the Russian Empire. However, small countries, including the Netherlands and Belgium,
were also found to have high levels of internal variation. In the following section, we will
focus on exactly these spatial patterns – provincial and regional – within Dutch borders.

3.4

Provincial Infant Mortality Trends within a National Context

Before zooming in on geographical details within North Brabant, we must first turn to the
rates of infant mortality obtained for all Dutch municipalities and compare this data against
the province of North Brabant, our main area of interest. The intention is to consider trends
over time and compare the various provinces and, to some extent, within the provinces at
the level of regions.
As has been demonstrated in various studies on infant mortality in the past, the
national average hides considerable variation among regions. Even when studying such a
small country as the Netherlands, one can identify significant variations. In the period 18411860, the Dutch provinces of Drenthe and Friesland, both situated in the northern part of
the country, experienced infant mortality rates of 115 and 126 per thousand live-born
children, respectively. In the same period, two provinces in the south-west showed far
higher rates: 268 per thousand in the province of Zeeland and 263 in the province of South
Holland. In this period, the divergence between provincial averages of infant mortality rates
was highest with about 153 per thousand. In other words, in the province where
circumstances for infants were worst (Zeeland) infant mortality was more than twice as high
as in Drenthe, where infants did comparatively well.
As Figure 3.1 demonstrates, circumstances for young children were relatively
favourable in the northern and eastern provinces of Groningen, Friesland, Drenthe,
Overijssel, and Gelderland, with infant mortality rates varying from 115 to 132 in the period
1861-1860. Four provinces have rates exceeding two hundred: Zeeland (268), South Holland
(263), North Holland (215), and Utrecht (206). These provinces are situated in the western
coastal part of the country, with the exception of Utrecht, located in the centre of the
nation.123 The two southern provinces of North Brabant and Limburg stand more or less
midway with infant mortality rates of 168 and 139 respectively. Broadly speaking, this
provincial pattern persists more or less into the period 1861-1874, where western areas
have higher infant mortality, although the highest infant mortality rates are now found in
South Holland (275) instead of Zeeland. In the province of North Brabant, infant mortality
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rates had already risen to two hundred. After 1875, a process of modest convergence and
decline sets in. Overall, the north-eastern provinces still experienced the lowest rates and
continued to do so during the nineteenth century. North Brabant now joined the provinces
of Utrecht, South Holland, and Zeeland for the highest infant mortality rates; all showing
rates well above two hundred. In the eastern provinces of Overijssel and Gelderland, rates
varied between 142 and 148, joined by Limburg with about 158. In the period 1885-1894,
North Brabant experienced the highest rates in the country for that time, with a rate of 207
infant deaths per thousand live-born children. Although infant mortality rates in all Dutch
provinces were generally declining, the province of North Brabant, together with Limburg,
fell behind in this broad process of infant mortality decline. For the remaining period until
the 1930s, when regional differences decreased, North Brabant (still followed by the
province of Limburg) showed the highest infant mortality in the country. At the same time,
rates in the western provinces declined rapidly and converged with those of the northeastern provinces. In the late 1920s, these western provinces experienced the lowest infant
mortality rates.
The final decades of the nineteenth century thus show several interesting turning
points of infant mortality regimes shifting from well below national average to well above,
and vice-versa (see also Chapter 2). This shift has been discussed and explained by several
scholars.124 This earlier scholarship will be the base for much of the empirical research in the
following chapters. According to demographer Hofstee, the main cause of mortality decline
in western Netherlands was the emergence of modern ideas and a new sense of hygiene.
However, other scholars have ascribed the same mortality decline to mostly economic
development.125 Indeed, in the second half of the nineteenth century, the western provinces
enjoyed a rebirth in important types of industry (trade, shipping, and manufacturing), while
other parts of the country lagged behind. Consequently, malnutrition and poor resistance to
disease became the main enemies in the rural provinces of both North Brabant and Limburg.
Following this trail, the core of regions with excessive infant mortality subsequently shifted
from the west to the south, and then to the eastern part of the country.126
Various authors have argued that the dichotomy between the north-western
provinces and the south-eastern provinces was not so much a consequence of differences in
the quality of the drinking water or a modern mindset, as Hofstee suggested, but a
consequence of differences in feeding practices. This chapter follows the conclusions of
Vandenbroeke and colleagues in that breastfeeding and artificial food determined levels of
infant mortality to a large extent. The hypothesis that breastfeeding practices were the
decisive explanatory factor of infant mortality was later confirmed by Van der Heijden in his
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study of Tilburg.127 Finding the motives behind a possible change in breastfeeding practices is
more difficult. For the North Brabant case in particular is was argued that the emergence in
the final quarter of the nineteenth century of certain types of industry resulted in an
increased participation of women, including married women, in the labour force. This
participation could have affected changes in the incidence and duration of breastfeeding.128
However, this idea was refuted by Kalb in his study on the Philips company in Eindhoven
around 1900. He argued that, although the deployment of girls and young women was
substantial in the factories, in the event of a marriage these women left the workplace.129
Compared to other Dutch regions, levels of infant mortality in North Brabant were
high from 1880 onwards and for decades exceeded the national averages. The shift from
initially relatively low levels of infant mortality to a moderate increase followed by a slow
decline of infant mortality was most probably not experienced by all parts of the province in
the same way. The following section deals with developments within the provincial borders
on the level of municipalities.

3.5

Municipal Infant Mortality Trends within the Province of North Brabant

This section will focus on the smaller entities of municipalities and local communities (see
Map of North Brabant municipalies, 1932, Appendix A). Although the intention is to
ascertain patterns of infant mortality at the local level within North Brabant, we will also
compare trends to those of (directly) adjoining regions and other similar localities.
Municipalities differ greatly in the number of inhabitants and size. When small municipalities
are studied in combination with small time intervals, random fluctuations can influence the
number of deaths. Therefore, this study of infant mortality rates at the municipal level
assumes that variations in levels and trends are a mix of random fluctuations and real trends.
This section begins with a continuing focus on the shift from high infant mortality
regimes in the west and relatively low infant mortality regimes in the southeast of the
Netherlands to more or less the opposite. The aim here is to identify specific localities with
higher or lower infant mortality regimes in order to document those regions that
contributed the most to this shift.
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Map 3.2 Infant mortality by municipality, The Netherlands 1841-1860
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Map 3.3 Infant mortality by municipality, The Netherlands 1861-1874
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Map 3.4 Infant mortality by municipality, The Netherlands 1875-1884
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Map 3.5 Infant mortality by municipality, The Netherlands 1885-1894
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Map 3.6 Infant mortality by municipality, The Netherlands 1895-1903
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Map 3.7 Infant mortality by municipality, The Netherlands 1904-1913
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Map 3.8 Infant mortality by municipality, The Netherlands 1914-1923
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Map 3.9 Infant mortality by municipality, The Netherlands 1924-1933
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Map 3.10 Infant mortality by municipality, The Netherlands 1934-1939
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Maps 3.2-3.10 show infant mortality in the Netherlands for the period 1841-1939 for each
municipality per (varying) time interval. These maps not only allow us to unravel the overall
patterns and shifts from high mortality regimes to low mortality regimes but also enable us
to get a closer and more nuanced look into the situation and variation in the region of
interest. Map 3.2 (1841-1860) shows that infant mortality rates were very low in parts of
Friesland, Groningen, Drenthe, Overijssel, Gelderland, and indeed, in parts of North
Brabant. However, the north-eastern part of North Brabant already showed areas with
rather high infant mortality rates by the 1840s and 1850s. Municipalities such as Loon op
Zand, Waspik, Veghel, Gemert, Wanroij, Oss and Geffen all had rates above 240 per
thousand, while the provincial average in that period was 168 (see map in Appendix A). In
fact, this band of municipalities along the Maas River matches more with levels of infant
mortality in the western provinces of Zeeland and South Holland than that of other regions
in the south and east of North Brabant.
In addition, some municipalities in the north-west of North Brabant (also called the
Noordwesthoek), closely located to the province of Zeeland (a province with a history of
high IMRs), experienced infant mortality rates well above 250 per thousand. This area of high
infant mortality included Dinteloord and Prinsenland, Fijnaart and Heijningen, Willemstad,
Klundert, Zevenbergen, and Hooge en Lage Zwaluwe. In this period, the municipality of
Dinteloord and Prinsenland, a community in the polder area, measured the highest infant
mortality in North Brabant with an IMR of 286. In the small fortified town of Willemstad,
about 263 per thousand infants died before their first birthday. These municipalities were
situated along the rivers of Volkerak and Hollands Diep and as they were physically bound
by the province of Zeeland, they indeed behaved just like it. Also, the provincial town of
Bergen op Zoom in the south-west experienced rather high infant mortality rates, close to
230. Even so, communities did exist where parents were able to moderate infant mortality
within their region. In North Brabant, a municipality like Chaam managed to keep its infant
mortality rate as low as 58 per thousand in the period 1841-1860, which is five times lower
than that of Dinteloord and Prinsenland. Like Chaam, other so-called low risk regimes were
to be found in the most remote southern communities of North Brabant: Oostelbeers (61),
Gilze en Rijen (71), Alphen (85), Baarle-Nassau (88) and Zundert (88).
In the following period of 1861-1874, infant mortality rates in the Netherlands were
generally increasing. The province of North Brabant also follows this national trend; Map 3.3
shows the band of municipalities with considerable infant mortality rates increasingly
spreading across the province. The municipalities with the highest infant mortality rates are
for the most part, still situated along the northern provincial border and, therefore, partly
located along the South Holland rivers of Volkerak and Hollands Diep in the west, and the
Maas River in the north and east. Other municipalities in the eastern part of North Brabant,
located in the Meierij and Kempen regions, such as Veghel, Helmond, and Geldrop, also
show a considerable increase in mortality rates. These locations were evolving into
important rural centres of production and trade in the extensive North Brabant textile
industry. At the same time, infant mortality rates were relatively low in municipalities like
Someren, Asten, and Deurne, which are situated in the most south-eastern part of North
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Brabant (Peelland). These localities (although thinly populated) were adjoined by other
municipalities in the northern part of Limburg where infant mortality was also comparatively
low and together formed a single, connected area characterized by a relatively favourable
infant mortality regime.
Other parts of North Brabant where infant mortality was seemingly moderate were
situated along the Belgian border in the middle and southern part of North Brabant. This
band of municipalities, containing locations like Zundert, Baarle-Nassau, Chaam, Alphen, and
Gilze en Rijen, bordered the Belgian province of Antwerp. On the other side of this border,
infant mortality rates were not particularly high either. For the period 1878-1880, the
province of Antwerp experienced an infant mortality rate of 182 per thousand.130
Interestingly, while North Brabant experienced increasing levels of infant mortality, the same
was also true for the Dutch speaking parts of Belgium. Consequently, the Belgian provinces
of East and West Flanders, where infant mortality was already substantial for most of the
century, were now joined by the province directly bordering North Brabant: Antwerp. From
the start of the nineteenth century until the 1880s the level of infant mortality in Antwerp
was within the range of 151-159 per thousand. In 1891, this number rose as high as 198.131 It
seems that the Antwerp province showed similar patterns to parts of North Brabant. It
would be interesting to know how infant mortality developed on the level of the separate
districts (arrondissementen) of Antwerp and Turnhout or even at the municipal level in order
to see whether specific infant mortality patterns had ‘leaked’ further southward and whether
some parts of Antwerp, those bordering North Brabant communities like Baarle-Nassau and
Zundert, also experienced lower infant mortality rates.
In the following period 1875-1884 (Map 3.4), the general picture of high infant
mortality in the northern zone of North Brabant, in the vicinity of Zeeland, South Holland,
and Gelderland remained more or less unchanged. Again, the municipalities in West Brabant
showed high numbers of infant deaths. In the municipality of Woensdrecht, directly
bordering the Zeeland peninsula of Zuid-Beveland, more than one out of three newborns
died before their first birthday. Similar death risks were measured in the municipalities of the
Noordwesthoek, which were joined by those of the Langstraat region. This stretch of
municipalities along the Bergsche Maas River was marked by high infant mortality rates.
From Raamsdonk and Waspik in the west, via Capelle, Waalwijk, Baardwijk, and Oud
Heusden to Vlijmen and Engelen in the east, infant mortality rates varied between 285 and
three hundred. Some nearby parts of Gelderland, particularly the region of the
Bommelerwaard (situated between the Maas and Waal rivers), were also characterized by
high infant mortality rates. These high infant mortality regions now encompassed parts of the
Meierij and Maasland in the north-east of North Brabant. In particular, the town of Oss – the
old capital of Maasland located near the Maas River – was now included among the high
infant mortality risk areas. Oss displayed some industrial activity in the final decades of the
nineteenth century, based mainly on the surrounding pastures in the production of
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margarine and the export of meat. Other high-risk areas, some of which were upcoming
industrial centres, were Dinther and Veghel, Helmond and Eindhoven and their surrounding
villages. Children born in communities in the Peel, such as Deurne and Bakel, were
somewhat better off as were those born in most municipalities situated in the centre of
North Brabant or near the Belgian border. Between 1885 and 1894, this situation remained
unchanged to a large extent (see Map 3.5), although the area with high infant mortality rates
shifted further southward into North Brabant. Eindhoven and Helmond still acted as small
islands of high infant mortality compared to their surrounding areas.
Between 1895 and 1903 North Brabant became the true centre of high infant
mortality, a graveyard for infants, together with the southern part of Limburg, where infant
mortality had been substantial for many decades before. As shown on Map 3.6, an extended
band of connected high-risk municipalities was formed, stretching from the Zeeland
peninsula of Tholen in the west, all the way to Maasland in the east and further south into
parts of Peelland and the Kempen region. This high-risk area now included most urban
communities: Helmond and Eindhoven in the east, Tilburg and ’s-Hertogenbosch, Bergen op
Zoom, Breda, and Roosendaal in the west. Communities that were able to prevent most of
its newborns from dying young were now located in Land van Heusden and Altena, and still
in the most southern communities of Gilze en Rijen, Chaam, Alphen, and Baarle-Nassau
(located near Breda) and some municipalities to the south-seast of Tilburg: Moergestel,
Hilvarenbeek, Hooge en Lage Mierde, and Reusel. Infant mortality again was considerable in
the southern part of Limburg and (still) some scattered communities in Zeeland, South
Holland, and Utrecht.
In the first decades of the twentieth century, North Brabant still occupied the central
position of (relatively) high infant mortality. Map 3.7 clearly marks the contours of the North
Brabant province. Of all Dutch communities with comparatively higher infant mortality rates,
by far the most were located in this province. Together with parts of Limburg and Zeeland,
these communities were all concentrated in the Dutch south. In this period, the western
part of the Netherlands improved its position. In contrast, about 80 percent of the Brabant
municipalities showed rates above 150, while the national average was 117. Communities in
which parents were able to moderate infant mortality rates were situated in the
Noordwesthoek and Land van Cuijk and again, some areas in the southern part of North
Brabant. All other Brabant regions were still affected by higher infant mortality which
signified North Brabant as a solid backwater of high IMRs.
In the period 1914-1923, the same patterns of the previous decades are still visible,
despite a decline in infant mortality rates. The highest infant mortality rates were still to be
found in the province of North Brabant, together with parts of Zeeuws-Vlaanderen and
South Limburg, although some Brabant communities were now better able to temper the
number of infant deaths than in the first decade of the twentieth century. These
communities were located in the Noordwesthoek, Land van Heusden and Altena and most
of the Langstraat. Again, the borderland with Belgium shows a relatively favourable infant
mortality regime. In the following period 1924-1933, this regional pattern more or less
persisted (see also Map 3.8 and 3.9).
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In the final period, the late 1930s, real progress was made in reducing infant mortality
in the Dutch south but most municipalities with relatively higher infant mortality were still
located in North Brabant and thus, this regional pattern persisted well into the twentieth
century (Map 3.10). Although infant mortality at the national level was only thirty-nine per
thousand, a substantial number of municipalities in North Brabant (44) and Limburg (32) still
experienced rates above 60.

3.6

Regional Economies and Local Cultures within the Province of North
Brabant

Taking the nature of our data into account, analysing individual municipalities is perhaps the
most accurate way to unravel the dynamics of mortality within a province or even a nation.
However, we have already described the problems occurring when presenting data at the
single municipal level: studying small (thinly populated) municipalities in combination with
small time intervals might produce random fluctuations. Regrouping municipalities into
specific regions can provide better understanding of regional economies and structures.
How did infant mortality rates differ between the various regions, varying from industrial
centres to remote villages? In terms of its economic structures, the province of North
Brabant comprises a number of specific regions. Although these regions are predominantly
based on old judicial borders, they also display particular economic and cultural uniformity.
These regions varied for example in landscape and soil type, cultivation of the land,
infrastructure, social and economic structure, but also in dialect and religious affiliation.
These complex conditions may have resulted in both varying demographic outlooks and
specific local customs and traditions. Taking both the positions of Hofstee and
Vandenbroeke into account, regional variation in infant and child mortality may not only be
embedded in infant feeding practices but also in microclimatic impact, altitude, the
salinization of surface water, the construction and spreading of water supply systems and the
use of water, and urbanization. When looking for certain patterns or clusters of infant
mortality regimes and practices within the province North Brabant, we should therefore
consider these regions.
The previous section investigated specific municipalities and connected areas of
municipalities marked by high and low mortality regimes, in which a band of municipalities
along the northern rivers saw high levels of infant mortality from the early beginning. In a
later period, the upcoming industrial centres of Helmond and Eindhoven, and also Tilburg,
were classified as high-risk areas. On the other hand, some municipalities in the deep south
were able to hold low and stable levels of infant mortality. Various studies on the history of
North Brabant often propose a distinction between the modern, open mentality of West
Brabant and the more closed and traditional East Brabant. One could ask if this distinction
between West and East Brabant is also reflected in specific mortality patterns. Did the infant
mortality decline start sooner and faster in the western and more modern part of North
Brabant?
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Figure 3.11 Infant mortality rates in North Brabant regions, 1841-1939
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Figure 3.11 shows infant mortality rates in the period 1841-1939 for eight distinctive regions
of North Brabant (see Appendix B). When we compare these regions in terms of infant
mortality regimes, certain patterns stand out. In the first place, the clay areas of North
Brabant (like the north-western part of the province and the region of Maasland in the
north-east) in particular show deviating mortality patterns. Compared to other Brabant
regions, both north-west Brabant and Maasland experienced high infant mortality in the
initial period of observation followed by a relatively early and sharp infant mortality decline.
Until after the turn of the century, Maasland had the highest infant mortality in the province.
Already in the 1840s and 1850s, infant mortality in Maasland was twice as high as in the
regions of south-west Brabant, Tilburg, and the Kempen region. In the following decades,
one in four children died before their first birthday in the Maasland region against one in
nine in the Kempen region. Although levels of mortality remained among the highest for a
long period of time, the decline in infant mortality started as early as 1875 and was more
rapid than in the other North Brabant areas. The levels of infant mortality in Maasland
subsequently dropped below levels of all other Brabant regions by the early decades of the
twentieth century. In the late 1930s, infant mortality in Maasland was the lowest in the
province. The distinctive Brabantine mortality pattern of relatively low infant mortality until
the 1880s followed by a delay in infant mortality decline is certainly not applicable to
Maasland.
In 1850, infant mortality was also high in north-west North Brabant. Here, the
increase in infant mortality continued somewhat longer than in Maasland – until about 1885
– followed by an enduring but gradual decline. This part of the province includes three
smaller but distinctive sub-regions: Noordwesthoek, Langstraat, and the Land van Heusden
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and Altena. In the Langstraat, infant mortality rates remained very high for a long period and
the subsequent decline was only relatively slow and late. The transition from increasing rates
to decreasing rates occurred first in Noordwesthoek and Land van Heusden and Altena. In
north-west Brabant, the communities in the Noordwesthoek show some modest decline in
infant mortality first and the communities in Heusden and Altena soon followed. In the
latter, mortality decline after 1900 was far more pronounced than in the other parts of
north-west Brabant.
Although slightly varying in time and pace, the infant mortality rates in Maasland and
north-west Brabant follow more or less a similar pattern as the coastal provinces in the west
of the Netherlands. In view of this similarity, it might seem natural to ascribe Hofstee’s
explanation of high infant mortality in the western part of the Netherlands to these two
North Brabant regions, that being the strong salinization of surface water in alluvial areas.132
According to Hofstee, salinization occurred mainly where seawater found its way into the
inland areas, which was very much the case in the north-west of Brabant. Hydrographical
literature states that in the north-west of North Brabant, the sea had a great influence on
the composition of surface water, making it salty.133 This contaminated water was particularly
bad for infants and children as it was used to clean bottles, teats, and other utensils or for
preparing porridge and diluting milk. In Maasland, the sea was of no significance although the
transition from fresh water to salt water was not that deep below the surface.134 Also, in this
region, the Maas and its drainage canals (like the Beersche Maas) flooded from time to time
until well into the twentieth century.135 Yet, although likely to be of influence, the exact role
of water use and consumption, summarized in Hofstee’s salinization thesis, remains difficult
to ascertain.
Situated between the regions of Langstraat in the west and Maasland in the east, the
Meierij also experienced rates of well above two hundred per thousand until 1900.
However, the pattern of mortality here was different from the other two regions. In the
Meierij, infant mortality rates slowly increased until the 1880s, eventually to be followed by a
steady decline. In the late 1930s, infant mortality in the Meierij was still amongst the highest
of the province.
Three Brabant regions were characterized by a long-term increase of infant mortality,
albeit with different levels. Strikingly, these regions were not characterized by a similar
socioeconomic structure. The industrialized towns of Tilburg and Eindhoven and their
vicinity showed increasing as well as constant infant mortality rates until about 1913. The
apparent delay in decline in North Brabant was for the most part situated in these particular
regions. In the region of Eindhoven and Helmond, this increase in mortality rates resulted in
levels of about two hundred per thousand. In the Tilburg region, the rate was about 170.
From the 1910s onward, infant mortality rates declined sharply, particularly in the Eindhoven
region. Besides Tilburg and Eindhoven, the largely rural region of Peelland also displayed the
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aforementioned delay in decline. From the 1860s onwards, this region showed variable infant
mortality rates and until the 1910s several transitions of fluctuating trends took place
between levels of 190 and two hundred per thousand. After 1913, infant mortality rates in
Peelland started to decline but were the slowest of all other regions.
The region of south-west Brabant was able to keep its infant mortality rates rather
low although it did experience a long period of steady increase, which preceded the decline
in mortality rates in the first decades of the twentieth century. Infant mortality rates were
unmistakably favourable in the Kempen region. Particularly in the period until 1884, only one
out of eight to ten children died before reaching the age of one. Between 1885 and 1903
there was also an increase in infant mortality but levels never exceeded 150. After the turn
of the century, a gradual decline was realized. As was stated, this region was for the most
part agrarian and knew few working-class households, unlike the nearby district of
Eindhoven.

3.7

Urban and Rural Trends

Various studies have demonstrated considerable urban-rural differences in infant mortality
rates in the past.136 By discussing infant mortality rates in North Brabant at the municipal
level and presenting the various North Brabant regions in this comparative light, we have
already encountered signs of these differentials. The rural Kempen region was protected
from high infant mortality for almost the entire period under discussion. Regions with
industrial and urbanized centres (Tilburg, Eindhoven, Helmond) certainly showed an
increased infant mortality rate, and subsequently lagged behind in infant mortality decline. A
closer examination of urban-rural differentials in North Brabant at this point might further
clarify how the towns of North Brabant differed from each other.
Nineteenth-century North Brabant consisted roughly of the urban areas of Bergen
op Zoom, Roosendaal, and Breda in the west, Tilburg in the centre, ’s-Hertogenbosch in the
northeast, and Eindhoven and Helmond in the south-east, with some smaller towns in the
surrounding rural areas. The criterion for urban area here is not only population size at a
given moment in time but also whether urban development took place during the nineteenth
century. For example, although not a sizeable town, Helmond displayed urban, industrial
types of production and consumption during the late nineteenth century. The smaller towns
of Waalwijk, Oss, Cuijk, Grave, and Boxmeer – although functioning as central locations –
are considered rural areas and are, therefore, not included in the analysis.
Figure 3.12 shows the infant mortality trends for urban and rural North Brabant.
Both trends demonstrate an increase of infant mortality until the 1880s, which is more
pronounced in the urban areas of North Brabant where infant mortality was also more
substantial. The subsequent decline of infant mortality was much slower in the rural parts of
136
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the province, with a more rapid decline from the 1910s onwards. In the towns, mortality
decline again decelerated in the final decades of the nineteenth century, only to be followed
by a much sharper decline. Consequently, in the period 1914-1923 the trend lines intersect.
On the eve of the Second World War, infant mortality was higher in the rural areas of
North Brabant.
Figure 3.12 Infant mortality trends for urban and rural North Brabant, 1841-1939
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Source: Dataset Infant mortality by municipality in the Netherlands, 1841-1939
During the nineteenth century, infant mortality was some 10 to 20 percent higher in the
urban areas than in the surrounding rural areas. Urban infant mortality rates were
persistently higher for a long period of time. Together with cause of death patterns for
urban and rural areas, this confirms the existence of a so-called ‘urban penalty’, at least in
nineteenth-century North Brabant (see also Chapter 5). For newborns, the urban
environment took its toll on their life expectancy, with its poor quality water and close
proximity to threatening pathogens. Despite these urban disadvantages, the decline in infant
mortality was, for the most part, much faster in the towns of North Brabant. After 1920,
levels of urban infant mortality dropped below rural levels. In the late 1930s, infant mortality
in the urban areas was some 20 percent lower than in rural Brabant. By this time, towns had
actually become healthier locations for newborns to survive the first year of life. It seems
that the initial urban penalty was replaced by an urban advantage, when the towns took up a
pioneering role in the spreading and adopting of new ideas (like campaigns for safe milk
supply or breastfeeding, and improvements in medicine), the implementation of water supply
systems, and public health measures.
In Table 3.13, the infant mortality rates of Dutch towns and cities are presented for
the period 1841-1939. The first section of the table contains the towns of North Brabant. In
the second section, the city of Maastricht is presented and subsequently, in the third section
Arnhem and Nijmegen in the eastern province of Gelderland, Zwolle in Overijssel, and
finally, the towns of Leeuwarden and Groningen, which are situated in the northern
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provinces of Friesland and Groningen, respectively. The fourth section then presents all
towns in the western and highly urbanized part of the Netherlands: the cities of Amsterdam
and Haarlem in the province of North Holland, Rotterdam, Dordrecht, and ’s-Gravenhage in
South Holland, the city of Utrecht, and finally, Middelburg, which is located in the southwestern coastal province of Zeeland.
First, the differences between the North Brabant towns are remarkable. Initially, the
town of Bergen op Zoom experienced considerable infant mortality rates, up to 228 in
1841-1860. However, even as early as the 1860s, this town experienced a virtually
continuous decline. Infant mortality in the towns of Roosendaal and Breda showed an
increase in mortality rates, although Breda had higher levels of infant mortality. Roosendaal
eventually reached the level of 225 in the period 1875-1885 and Breda the level of 253 a
decade later. After these peaks, rates went down with a temporary interruption between
1895 and 1913. This period also proved to be crucial in upcoming industrial centres such as
Tilburg, Eindhoven, and Helmond. Infant mortality in Tilburg, which expanded during the
nineteenth century into the centre of the Dutch woollen industry, showed a continuous anticyclical upward trend until 1913. A rapid decline then commenced, which slowed down in
the 1920s. Eindhoven and Helmond both showed increasing mortality until the 1880s, after
which time, Eindhoven took the lead with an earlier and more rapid infant mortality decline.
However, while Helmond showed a very slow decline in the following years, the town of
Eindhoven experienced a temporary and unexpected increase in the first decade of the
twentieth century.
Lower levels of infant mortality characterized all other Dutch towns. However, the
town of Maastricht stands out with its continuous upward trend in infant mortality from 172
infant deaths per thousand live-born children in the period 1841-1860 to 222 in 1903. The
change in mortality regimes between the north-west and south-east of the Netherlands in
the final quarter of the nineteenth century is clearly visible in infant mortality trends of the
North Brabant towns as well as Maastricht, both characterized by increasing mortality rates
followed by slow declines. Similar but less pronounced trends are observed in Nijmegen,
Arnhem, Zwolle, and Deventer.
The northern towns of Leeuwarden and Groningen show an early infant mortality
decline, which progressed more rapidly. Even in the late 1930s, when regional differences
were generally less pronounced, infant mortality in these two northern towns was still half
the level of Maastricht. Leeuwarden especially could offer infants a relatively safe
environment throughout the nineteenth century. As expected, infant mortality patterns in
the towns of the western provinces were very different from the North Brabant (and
Limburg) towns. Here, they experienced extremely high infant mortality rates until about
1875, followed by a very rapid and convergent decline towards the 1920s. Around 1850,
mortality was particularly high in Dordrecht and the port city of Rotterdam. Here, more
than one out of four children died before the age of one. Mortality decline was most
pronounced in the middle-sized Holland town of Haarlem.
While the towns in the western coastal provinces of the Netherlands reflect a certain
uniformity in level and trends, the towns of North Brabant show internal variety. Therefore,
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for each (regional) cluster of towns in Table 3.13, the mean value of infant mortality and the
standard deviation (SD) was calculated. The standard deviation measures the dispersion of a
set of data from its mean. If a set has a lower standard deviation, the values are not that
dispersed, whereas a higher standard deviation implicates that the values score towards one
extreme or the other. Table 3.14 clearly shows that the dispersion of the data was higher in
North Brabant. In the clusters North and East, the standard deviation is lower. Around
1850, the mean values of North Brabant and the northern and eastern towns are similar; the
standard deviation does not imply more variation in North Brabant. The third cluster of
towns, those located in Holland, Utrecht, and Zeeland, show patterns of a far more similar
nature and standard deviations are therefore lower. In Table 3.13, the town of Maastricht is
presented separately because of its overall deviant pattern and its similarity to the ‘typical’
North Brabant urban pattern.
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Table 3.13 Infant Mortality (per 1,000) in urban North Brabant and other Dutch Towns, 18411939
Period
1841-1860

1861-1874

18751884

North Brabant
’s-Hertogenb.
Helmond
Breda
Eindhoven
Bergen op Z.
Roosendaal
Tilburg
Mean
SD

210
202
178
170
228
135
118
177
40

232
252
208
219
208
194
135
207
37

248
264
218
260
214
225
158
227
36

250
268
253
247
191
203
157
224
41

228
256
196
219
174
163
176
202
34

184
228
183
246
158
160
189
192
33

119
149
99
135
98
100
108
116
20

82
95
48
64
47
64
57
65
18

50
56
33
38
41
42
43
43
8

South
Maastricht

172

206

210

217

222

196

101

68

54

North and East
Groningen
Leeuwarden
Zwolle
Deventer
Nijmegen
Arnhem
Mean
SD

185
164
143
189
162
203
174
22

201
180
185
187
186
203
190
9

183
162
171
176
194
187
179
12

145
145
163
179
192
187
169
21

122
112
147
160
158
169
144
23

88
78
120
128
128
115
109
21

62
57
70
74
90
64
70
12

38
43
44
46
57
46
46
7

27
29
32
33
39
36
32
4

West
Utrecht
220
256
240
197
155
109
59
Haarlem
217
236
213
174
135
94
58
Amsterdam
226
212
213
183
140
91
55
Leiden
250
236
228
187
139
97
65
‘s-Gravenhage
229
245
229
192
153
98
56
Rotterdam
264
281
227
200
165
102
63
Dordrecht
264
259
248
179
159
109
69
Middelburg
237
242
237
195
171
113
68
Mean
238
246
229
188
152
101
62
SD
19
20
12
9
13
8
6
Source: Ekamper and Van Poppel, 2008 and dataset NIDI_IMR_1841-1939 (2010)

41
37
39
37
38
45
35
39
39
3

31
30
30
25
29
35
27
31
30
3

1885-1894 1895-1903
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19141923 1924-1933

19341939

3.8

Conclusion

A number of conclusions can be derived from the material presented in this chapter. First,
we have to conclude that – as far as nineteenth-century infant mortality regimes are
concerned – ‘North Brabant’ in fact did not exist. While the distinctive North Brabant
pattern does not apply to the areas in the north-west and north-east of the province, it
appears that the sandy soil district of Tilburg in the provincial centre and Eindhoven and
Helmond in the southeast as far as Peelland certainly do fit this picture. These highly
urbanized and industrialized areas as well as the very rural and remote region of Peelland
started the observation period with a relatively favourable mortality regime, followed by
increasing levels towards the third quarter of the nineteenth century, and ending with the
typical deceleration in infant mortality decline around the turn of the century. Remarkably,
these areas were situated closely to the rural parts of the Kempen region where infant
mortality was more or less consistently low throughout the period. It appears that high and
low infant mortality regions could exist within close proximity. Subsequently, we should
make a subtle but significant amendment to assumptions of North Brabants’ backwardness
and rephrase our question as the following: why was infant mortality that high in some parts
of late nineteenth- and early twentieth-century North Brabant, and for what reasons?
Second, although we observe significant reductions in regional variation of infant
mortality within both national and provincial borders towards the end of the nineteenth
century and even more so in the early decades of the twentieth century, regional and local
differences remained persistent as high and low infant mortality regimes varied significantly in
terms of time and place. This confirms the existence of a spatial clustering or a clear-cut
pattern of high and low infant mortality within the provincial borders of North Brabant.
Indeed, the degree of infant mortality at the municipal level provides evidence for the fact
that not all communities of North Brabant were affected by high infant mortality in the same
way or at the same time.137 The province, which so often has been described as a ‘danger
area’ or an ‘infants’ graveyard’, contained several communities that were able to keep the
number of infant deaths at a comparatively acceptable level throughout the long nineteenth
century. These communities were situated in the most thinly populated and rural areas of
the Kempen region and other locations along the southern Belgian border. At the same
time, communities in other parts of the province – predominantly located along the rivers
and other low-lying watery areas that made up the northern provincial border – were able
to recover relatively early (sometimes as early as the mid-1870s) and quickly from a high
infant mortality regime. The demographic patterns of these communities show a greater
similarity to the early nineteenth-century high infant mortality zones of the western coastal
areas of the Netherlands, which demonstrates that provincial borders do not play any causal
role here.
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Third, this chapter’s primary focus on infant mortality differentials by geographical
location parallels that of other scholarly works that deal with infant mortality on a larger
scale. In her account of the demographic integration in Western Europe between 1870 and
1960, Susan Cotts Watkins argues that particularly infant mortality is expected to show
considerable reduction in regional variation in the late nineteenth century. The assumption
that all parents wanted their children to be alive was uniform across regions and nations.
Therefore, regional differences in infant mortality levels are to be explained by both local
environmental circumstances (e.g. the use and quality of water) and group differences in
childcare practices and infant feeding customs.138 Cotts Watkins found, however, that
variation did not disappear in the course of time, although by 1960 this variation was very
small when compared to the nineteenth century due to public health measures introduced
by the state after 1900.139 Considering the above, the same can be concluded for nineteenthand twentieth-century North Brabant. The ability to keep children alive varied considerably
by region and especially in nineteenth-century North Brabant, regional variation was
significant. After 1900, regional trends appear to converge, but at the same time, variation
turns out to be persistent.
Of particular interest is the role Cotts Watkins ascribes to the local community and
its influence on demographic behaviour.140 For this she introduces the term, ‘village
demographic culture’, which may very well be applicable to nineteenth-century North
Brabant society as well.141 The province of North Brabant consisted of various regions with
distinct environmental circumstances and most probably distinct childcare practices. It is
most likely that, before national public health policy was introduced, the local community’s
culture accounted for variation in infant mortality levels to a large extent, as infant mortality
was largely determined by local and regional infant-feeding practices.142 Although very little
direct evidence about regional variation in breastfeeding practices is available, variations in
infant mortality may function as indirect evidence. Cotts Watkins argues that breastfeeding
patterns varied widely from one community to another. Furthermore, customs proved to be
rather persistent and longstanding, in some cases, for centuries, as was recently confirmed
by Thorvaldsen.143 The practice of either never breastfeeding or extended breastfeeding was
determined by the fact that ‘new mothers would have learned how to feed their children
from their own mothers and from their neighbours, both through observation and from
conversation.’144 Indeed, the contemporary medical practitioner Barentsen had already
observed that in some Brabant communities local women held (in his words) ridiculous ideas
and habits concerning childrearing, that would have had an impact on IMRs.145
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It is thus important to address these issues when questioning why some regions in
North Brabant had higher infant mortality rates than others. And so, the following chapters
focus on the assumption that children in some parts of North Brabant or among specific
social groups were indeed breastfed less frequently than elsewhere and that this distinct
cultural pattern may account for much of the regional variation in infant mortality observed
in the studied data. As Thorvaldsen argued, the fact that in general artificial nourishment was
more common in the Catholic parts of the European continent implies we should also
consider religion as an important factor.146 Without any doubt, the role of the local
community in North Brabant must have been important, especially when considering its
influence on social control mechanisms, traditions and customs. As we have seen from our
detailed investigation of IMR from the national to the municipal, the chances of infant survival
come down to individual families, their decisions and circumstances, but at the same time
they will be affected by their sociocultural context.
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Chapter 4 - Heaven Knows. The Relationship between Religion and Mortality in
the Netherlands: Two Centuries of Debates
Evelien Walhout and Frans van Poppel
4.1

Introduction

In historical demographic research both in and outside Europe, the role of religion has been
frequently discussed and analysed. The main hypothesis in these discussions is that religious
affiliation influences behaviour to a great extent and hence also the timing, pace, and scope
of various lifecourse transitions, such as getting married, having children, and passing away.147
In present-day societies, a lot of attention has focused on religious differences in prenuptial
sex, divorce, and fertility, but in the past differences in disease and mortality patterns
attracted more attention.148 Generally, within European historical research, distinctions were
made between the Roman Catholics, Protestants, and Jews, although minority groups within
Protestantism were also studied.149
This chapter traces the emergence of this particular curiosity in the relationship
between religion, health, and mortality, and reviews the most important phases in the public
and academic debates in the Netherlands since the end of the eighteenth century. As
contemporaries were both amazed and puzzled by differences in disease and mortality
patterns among the different denominations, we direct our attention to the discussions and
studies focussing on explaining these variations. From the earliest cause of death
registrations that some cities had already implemented in the last quarter of the eighteenth
century and from contemporary scientific studies that concentrated on one specific cause, it
becomes evident that diseases and epidemics frequently affected religious groups unequally.
From time to time, the results of these often local and regional demographic studies
stimulated lively debates about the origin and implications of these differences. These
debates, in which the focus initially lay on the predominantly favourable position of the Jews
and subsequently shifted to the disadvantageous situation of the Dutch Catholics, have
contributed to the present study’s focus, where more attention is paid to the sometimes
subtle mechanisms that link religion to infant mortality (see Chapter 6 and 7).
Contemporaties, however, explored the explicit factors directly related to religious values
147
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and norms such as adhering to dietary laws and ritual purity laws, but also factors such as
the tendency towards calling a medical doctor for help or to be vaccinated, the incidence
and duration of breastfeeding, and differences in following hygienic measures. Some of the
leading historical figures in this debate – mostly doctors and statisticians but also politicians
and representatives of various religious groups – tried to unravel and interpret this
relationship and increasingly more accurate statistics were made available to them over the
course of time. This chapter chronicles and explains the first steps of this perennial debate
which is still highly relevant today, given the recent discussions on vaccination opposition
coming from religious and anthroposophical groups.

4.2

A First Reconnaissance: Jews and Christians in Amsterdam

Regarding the distinction between Jews and Christians in the Netherlands, the notion that
one’s religious affiliation had an impact upon health and mortality can be dated back to the
end of the eighteenth century. Specifically in Amsterdam, a city that occupied a unique
position within the Netherlands and even within Europe with its exceptionally large Jewish
population, local authorities kept a close eye to its Jews who were still considered outcasts
in many ways. In 1798, the Medical Council of Amsterdam (established in 1796) published a
report in which the shortcomings of the existing parish and municipal administration for
births and deaths were outlined and discussed. In this report, proposals were made for the
improvement of the death register, one of them being the use of printed forms, so that
deaths could be registered in a consistent manner. The Council further proposed that in
addition to the date of death, name, civil status, address, age and occupation of the deceased
and the disease which the man or woman died from, that the religious denomination of the
deceased should also be noted:
We propose namely that in both the censuses and the making of the Birth, Marriage
and Death lists, that the Jews must always be registered separately from the
Christians and that a double list should be made for all subjects; that being lists for
the Jews and lists for the Christians. It shall not be untoward to give the reasons for
this [...] we have noticed that they, in this town, live almost exclusively together in
one area of the city: that they do not mingle as much with other residents as among
themselves: that they are bound by certain foods and customs: that among them, the
proportions of wealth, middle class, needy, poverty and idleness, differ from the
Christians: that all these circumstances, taken together, must naturally have an
influence on the Jewish population, on their mortality, especially concerning children
and diseases.150
Since 1774, the local authorities of Amsterdam had kept records of all deaths taking place in
the city, including the cause of death of the deceased. The introduction of the register was
highly inspired by the ideals of the eighteenth-century Enlightenment. These ideals included
150
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controllability of nature and the importance of knowledge and science for improving society
and reinforcing progress.151 The introduction of the death registers reflected the urge of
collecting and analysing statistical data in order to increase the professionalism of medical
doctors and to stimulate the medicalisation of society.152 In the final decades of the
eighteenth century this published information on causes of death was made available to
comtemporaries who made extensive use of the records in their studies.153
Indeed, the death registers revealed that diseases were unevenly spread across
Christians and Jews. Clearly, a new administrative system for recording deaths would
provide more insight in order to monitor the situation better and so that improvement
measures could be implemented. Since the implementation of such a new type of legislation
would also bring high costs with it and because the government did not wish to introduce
any new, limiting legislation and not to mention that there were more urgent matters to deal
with, the proposed system for death registration was not carried out.
In 1804, the Dutch professor of mathematics and physics Van Swinden attempted to
ascertain the mortality rate for the Christians and the Ashkenazi and Portuguese Jews,
thereby introducing a distinction within the Jewish population, for the last quarter of the
eighteenth century. On the basis of the numbers of deceased and the population size during
this period, Van Swinden concluded that ‘the mortality of the Jewish nation is noticeably less
than that of the Christians’.154 Although Van Swinden did not wish to go into the causes for
this difference, he was certainly of the opinion that these were to be found in their
impoverished circumstances, especially for the Ashkenazi Jews. This poverty forced them ‘to
maintain a strict diet […] the observation of their Laws forbids their use of certain foods,
considered to be unhealthy and promotes a very active life et cetera’.155 The Portuguese
Jews were, in that respect, better off than their Ashkenazi counterparts, in terms of both
living space and livelihood. Van Swinden separately stated the mortality of ‘childhood disease’
(smallpox or kinderpokjes) for the different groups as a percentage of the total number of
deaths. Among the Portuguese Jews, the number of deaths was relatively the smallest:
A phenomenon for which the reason will have to be sought in the difference in
circumstances, lifestyle, the proportions of poor, middle class and rich. For which
[phenomenon] it will be worthwhile investigating, if also [to see whether] the
vaccination against this disease among the Portuguese Jews is proportionally
noticeably more in vogue than among the Christians.156
Van Swinden also thought it remarkable that ‘some diseases seem to be less prevalent
amongst the Ashkenazi Jews than the Christians, and less amongst the Christians than the
Portuguese Jews’.157 By that, he referred in particular to ‘typhus, typhoid fever, scarlet fever,
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spotted disease, rash, [and] purple fever’.158 Again Van Swinden stated that he was not in a
position to provide explanations for that difference. Despite this, he was still of the opinion
that nutrition played a great role, ‘whether it [can be attributed to] ability or strict diet,
abstinence from unhealthy foods, and in this case, the habitual and normal use of acid et
cetera’.159
The Amsterdam doctor Nieuwenhuys published a detailed study about the mortality
differentials between Jews and Christians in the beginning of the nineteenth century. He
made use of the collection of mortality data related to a forty-year period, from 1774 to
1815, based on the death registrations at the municipal office. For Jews, the age of the
deceased was not mentioned. From this data, it appeared that the total mortality for the
Jews was ‘noticeably lower’ than for the Christians. Nieuwenhuys did not easily see an
explanation for this. After all, Jews were – in general – ‘less clean [...] than the Christians’
and they lived ‘more crowded in smaller dwellings’.160 Poverty was also greater among the
Jews, yet ‘they are nevertheless not more moderate than the Christians, but [rather] have
more choice in the preparation of food’.161 It then follows that Nieuwenhuys disagreed with
Van Swinden on this point, who saw poverty and the subsequent nutritional limitations
thereof as the reason behind the lower mortality rate. The unhealthy nature of the (for
them) forbidden foods also played no role; ‘the Jews lived ‘one time in abundance [...] while
they at other times, suffer starvation’.162 They also consumed food disadvantageous for one’s
health, ‘much fish and butter cakes or oil cakes’ instead of the forbidden foods. 163 On the
contrary, Nieuwenhuys traced the cause back to their ‘laborious lifestyle’ and the fact that
they lived in healthier neighbourhoods with a good breeze and fresh water.164 In a
subsequent study in 1817, Nieuwenhuys looked in detail at the cause of death patterns of
Christians and Jews. Nieuwenhuys was himself well aware of the inadequate nature of this
register as the names of the diseases were so disordered that one could not identify any
nosological connection. Many diseases were too generally described; others were too
narrowly described and often with imprecision. These statements were often ‘arbitrarily
given by the most ignorant people’, particularly undertakers and members of the deceased’s
family.165 Moreover, there existed a clear difference between the Ashkenazi and Portuguese
Jews in the terms used when declaring a death for identical causes. In spite of this,
Nieuwenhuys used this information to sketch the differences in mortality between Jews and
Christians in detail. As criterion for the comparison, Nieuwenhuys used the percentage of
deaths per cause of death on the overall mortality rate. It is therefore of greater interest to
follow the author’s explanations for these observed differences than his actual results on this
point.
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The various forms of fever, in particular intermittent fever, claimed, in proportion to
overall mortality rates, many more Christian than Jewish victims. Nieuwenhuys thought that
this was a statistical artefact and attributed it to different descriptions of the same disease
symptoms then in use by both groups. Higher mortality occurred among the Jews for the
category ‘sudden deaths’, where extreme poverty and ‘the working nature of the small
community’ which forced Jews to make every effort to provide for their livelihoods, were
responsible. Consumption, which clearly encompassed more than just pulmonary
tuberculosis, also claimed relatively more victims among the Jews, ‘to which the straining of
the lungs for the Jews, because of their shouts in the streets, will contribute the most’.166
The higher mortality among Jews due to pulmonary illnesses such as pleuritis was also
connected to comparable factors. Their fervour to earn a living exposed the Jews to wind
and water while their poor clothing in cold and wet conditions – more in evidence here than
among the Christians – could have also contributed to the prevalence of pleuritis.
Contrary to this, mortality among new mothers in the Jewish community was
considerably lower than among Christians. The same accounted for the comprehensive
group of gastric illnesses, which included colic, dysentery, and diarrhoea. Many children died
of ‘zuur’, probably associated with ‘reflux’ as a result of a weakened stomach or too much
food. This phenomenon occurred more frequently among the Jews than the Christians, and
Nieuwenhuys connected this with the fact that the Jews were ‘lovers of fine food and
pastries in particular’.167 Tuberculosis had a higher mortality among Jews as a consequence of
the ‘more temperamental and more vehement character’ of this group.168 The higher
mortality for dropsy was once again attributed to the ‘greater exposure to the wind and
weather and the extreme poverty of the Jews, because of which the poor Jew had hardly the
opportunity to [...] get any illness out of one’s system and to recover properly’.169
Convulsions claimed a great number of victims among the Amsterdam population. It
was clear that among the Christians, the number of victims was higher. There was a better
understanding for a few specific childhood illnesses, such as whooping cough, croup
(catarrh), scarlet fever and measles. Frequently there were equal mortality proportions
between Jews and Christians; however, both groups were often hit by these epidemics in
different years. Smallpox (kinderziekte) was discussed separately. As a percentage of the
overall mortality, smallpox was an extremely significant cause of death. Here, Nieuwenhuys
generally followed Van Swinden’s reasoning, that the differences in poverty were responsible
for the lower mortality among the Portuguese Jews and the higher mortality among the
Ashkenazi Jews: ‘squalor, a dirty atmosphere, cramped living conditions and a lack of
freshness among the Jewish lower classes; more so than among the Christian lower
classes’.170 Nieuwenhuys thought he had found a mortality-increasing factor in the
circumstances in which the Jews:
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Even the lower classes, continually heated their homes with stoves, while the
Christians, even those belonging to the bourgeoisie, and also in the most severe
winter, or even not at all, heated their homes with an open fire.171
Both layman and medical doctor knew that warmth had a contrary effect on smallpox. The
lower mortality among the Portuguese Jews was also influenced by the ‘greater use of firstly
natural vaccination, and currently cowpox vaccination among the privileged than among the
lower classes’.172 Nieuwenhuys praised his Jewish fellow citizens for the leading role they had
played in the campaign for vaccination. The Maskil Eldal society had taken the initiative in
‘bringing [the cowpox vaccination] for free to the needy people of the Jewish nation’.173 For
that purpose, the Jewish doctor Goldsmit had set up a practice in his own home and, in a
period of thirteen years, had vaccinated no less than 3545 people with the cowpox vaccine.
Relatively twice as many Jews were vaccinated in comparison to the Amsterdam Christians.
Nieuwenhuys stated:
It thus seems that the Christians are, in this respect, more stubbornly attached to
their prejudices than the Jews, and as such this seems yet more likely when we take
into consideration that many Jews have their children vaccinated in the Christian
institutions.174
Atrophy and wasting, frequently recorded in the death registers under ‘teeth and molars’,
occurred almost as often among the Jews as the Christians. Nieuwenhuys consequently
thought the prejudice was rife among both Jews and Christians, that in this situation, it was
suggested as a remedy that one should satisfy the appetite of the child. Mortality in regard to
‘accidents’ was distinctly higher among Christians:
Being as such most likely grounded in the practice of manual labour like bricklaying,
carpentry, smithing and other work that is sometimes connected with danger;
common occupations almost only among the Christians and rarely among the Jews.175
Nieuwenhuys thought that special attention should be paid to child mortality and to that
purpose, examined the death records of stillbirths and firstborns who died. However, for
the Jews, this information was not of a sufficient quality.
In 1829, the Provincial Medical Board of Commissioners of North Holland held a
competition for a new death registration system that could meet the requirements of
statisticians and physicians alike. The winner was G.C.B. Suringar, professor of anatomy,
physiology, and surgery. Suringar drafted an extensive catalogue of the requirements that such a
death registration system would have to meet. He considered it desirable that for all deaths – in
addition to the cause of death – the district, age, sex, civil status, occupation, and religion all be
recorded. He spoke at length about how the relevant details had to be registered in so-called
standard forms.
According to Suringar, the question of whether or not religious affiliation of the
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deceased should be recorded could not be answered in a general manner. Local conditions
could exist that made such particularities of sufficient import to write down:
So one sees also in Amsterdam, through examining the deaths among the Jews and
among the Christians, what kind of influence a very divergent religious affiliation,
together with the associated particularities in thought and action, and livelihood et
cetera have on mortality and deaths. And so one must, to cite an example from the
work of Mr Nieuwehuys, ascribe the fact that there are significantly fewer examples of
suicide found among the Jews than the Christians, probably to the greater ease with
which they continually know to adapt themselves to all circumstances, to their less
sedentary lifestyle or to other causes. And also to ascribe the higher smallpox mortality
among the Ashkenazi Jews to their poverty and squalor, and finally to ascribe the higher
mortality to pericarditis, pulmonary tuberculosis and other diseases of the chest and
contrastingly the lesser frequency of surgical diseases or external injuries to their
manner of livelihood. In the way the Jews rarely busy themselves with the practices of
manual labour, such as bricklaying, carpentry, smithing and so forth, they expose
themselves, in their fervour to make a living, more to the wind and weather, especially
by screaming in the street, and in their poor clothing in times of cold and wet weather
suffer more readily from the suppression of perspiration and other ailments.176
Following Nieuwenhuys and Suringar’s example, Büchner, himself a doctor in Amsterdam and
sympathetic to the idea of ‘public health’, thought that particularly the first district in
Amsterdam, which also encompassed the Jewish districts, was considered to be the healthiest
and most pleasant, since the water and fresh air here were unhindered.177 This focus on
districts preluded the following phase in the discussions regarding Jews and Christians.

4.3

Research into Neighbourhoods in Amsterdam

In the previous phase, most studies concentrated on the way deaths and causes of death
were to be registered, including the best possible approach to redesign and improve the
register. In addition, and again rooted in the ideals of the Enlightenment, a new type of
research emerged in which the place of residence – the district, city quarter, or
neighbourhood – was the main focus. This new method of research, called medical
topography, discussed and analysed the geographical location of a district, its ventilation,
humidity, water supply and sewage system, and demographic data.178 Mortality data at the
level of districts was also used to ascertain the link between mortality and social class.179
After examining the Amsterdam mortality data, the Amsterdam Jewish doctor Israëls
remarked in 1862, that in those neighbourhoods inhabited by mostly poor Israelites, the
numbers of stillbirths were not excessively high. Nonetheless, the women who lived there
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carried out relatively heavy work, and ‘many of them [stand] alongside their husbands
(carting the vegetables and so forth) in the earning of their keep’.180 According to Israëls, the
favourable infant mortality rate in these neighbourhoods could be explained by the fact that
in these areas, ‘the mothers in nearly all the cases suckle their children themselves and most
assuredly bear a great concern for their young children, at least as long as they are “at the
breast”’.181 The layout of the neighbourhood also played a role, however, being neither
plagued by stagnant canal water nor without fresh air. In addition to this was the role of the
residents, ‘in these neighbourhoods, [who] did not abuse themselves with liquor’.182 In stark
contrast, after the first year of life – in the second and third years – the Jewish
neighbourhoods were characterized by an extraordinary high childhood mortality. Israëls
believed that ‘the living standard for children in these neighbourhoods after weaning left
much to desire, that one left their often very young, very small children in so-called nursery
schools or rather storage cellars; low, damp, underground rooms without air or light’.183
In 1863, the medical doctor Egeling used data on disease and mortality among those
who were medically treated through the municipality in order to explain the differences in
mortality between the Amsterdam neighbourhoods. Egeling thereby focused in particular on
typhus mortality rates in the period 1854-1860. In neighbourhoods such as the Jordaan, for
the most part inhabited by the destitute, more people on average died from typhus than in
those quarters that were almost exclusively inhabited by equally destitute Israelites. Egeling
was of the opinion that the ‘greater cleanliness of home and body, better care for good
drinking water and the like’ were not primarily responsible in explaining the lower typhus
mortality among the Jews.184 The Jewish population was ‘housed [...] mostly in a highly
miserable and cramped manner [....] Their houses are all in the strictest sense of the word –
bad – and not just a few of these are lacking in almost all the requirements for a healthy
life’.185
The different forms of diarrhoeal diseases – diarrhoea, diarrhoea cruente, diarrhoea
chronica, cholera nostras, cholera asiatica, and dysentery – also occurred less in Jewish
districts than in other similar areas. Egeling, who had based himself on a study by Teixeira de
Mattos from 1860186, believed the cause of this to lie in the fact that with this section of the
Israelite population:
The infants, almost without exception, are given mother’s milk. The care that the
parents, and especially the mothers, have for their children is, at least in the first
years of their life, quite considerable. The number of girls and women who give
themselves over to prostitution, although it may be greater than before, still remains
small, and very few people abuse themselves with liquor. Moreover, the
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abovementioned areas of the city distinguish themselves by a most beneficial location,
so that fresh air is able to flow freely through it.187
In the first year after birth, Jewish mothers found themselves on the good side of the
comparison between themselves and their counterparts who lived in the Jordaan: ‘while of
their children, 17-19 percent died, the less caring mothers in the Jordaan, whose children
were withheld all too often from that food source flowing on their behalf, lost about 23-28
percent. It is completely in agreement with the custom of mothers to suckle their
children’.188 The lower mortality among the Jewish infants was, however, followed by a
higher mortality in the second and third year of life. Egeling pointed to the fact that:
The children in the Jordaan, once they are a year old, in spite of the inefficient food
that they have now accustomed themselves to, will survive their second and third
years more easily than the youthful Israelites, who must then begin a perilous change
of lifestyle. The children who have survived ‘the pap’189 in the Jordaan were most
assuredly the strongest amongst their fellow sufferers, they form – as it were – a
corps d’élite and can now, without difficulty compete in endurance [...] with their
contemporaries from Israel, who up until now were well before the wind, but are
now suddenly thrown into what Darwin calls “the struggle for life”. Inevitably though,
the weakest of these must also eventually succumb.190
Again local conditions – more so than the customs and lifestyle of the residents – were given
as the explanation for the lower mortality rates in the Israelite neighbourhoods, which
received fresh air and better water flow in the canals. In fact, many of these studies
concluded that a lower or higher mortality was not connected to religion and its norms,
values and practices but was entirely the result of other factors.

4.4

Studies into Specific Causes of Death

While infant and child mortality differentials remained a highly debated issue, the causes
were to be sought in specific diseases and causes of death. In 1864, the Jewish doctor
Coronel made use of the Amsterdam civil registers to study the differences in mortality
between the Jews and Christians. He demonstrated that ‘already in the first year of life [...]
the distribution of mortality among the Jewish children is much lower than among the
Christians. In Amsterdam, for example, that difference was 5 percent in five years’.191 He
immediately asked himself the question of what could explain this huge distinction ‘with a
population that is composed of the same elements of destitution and affluence, of ignorance
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and civilization, of caring and neglectful parents or mothers?’192 His answer was clear. With
relation to the mothers from the lower classes, he stated:
Ask the mothers, who bring children into this world in fears and sorrows and first
learn their worth as a mother by giving their motherly love to their suckling infant, or
ask those half-mothers, for whom motherly love is simply a sound. Ask her, who
means to fulfil her life’s purpose only in becoming a mother and not also in being a
mother. Could it be true? People say that the Christian mothers are frequently halfmothers for their children! People say, and this is supported by facts, that these
mothers, more than any other, allow their life-giving source, which the godhead has
granted to each mother, to dry up and through lack or inappropriate food cause her
child to perish all too often! Nonetheless, fairness demands that we mention this
difference as applicable only to mothers from the lower classes.193
For mothers of the upper classes:
The difference among Jewish and non-Jewish mothers is less noticeable, because here
both groups are more evenly dominated by the rules of a false civility, manifested in
their fashion and ease. In the following years of early childhood, the advantage
remains on the side of the Israelite population. Although one has seen in the
Amsterdam death registers for the last five years, that among the Jews, child
mortality in the poorer class in the second and third year of life was 3 percent higher
than among the children of the same age and class in the Christian part of the
population; in contrast, it has been observed in Germany that the mortality among
the Jews below the age of five is 12 percent less than among the Christians. And thus
continuing, we see in the subsequent phases of life, that these same favourable ratios
for the Israelite population prevail.194
The author also believed that the Jews were distinctly less susceptible to some malignant
diseases: ‘the children of the poor Jewish people in Amsterdam would however be affected
to a much greater extent by croup than the Christians: the mortality for croup in 1857
varied among the Christians who were medically treated by the municipality from 6.28 to
2.63 per 10,000 and among the Dutch-Israelite destitute, between 34.71 and 7.21 per
10,000’.195
Within the context of discussing the international position of the Netherlands, a
meeting of the Dutch Association of Statistics held in April 1865, focused on the mortality
differences according to ‘race’. In a discussion with the Amsterdam physician Zeeman,
professor of law Van Rees pointed out that the lower mortality of the Israelites in relation
to non-Israelites must be partly attributed to the fact that ‘the Israelite women rarely work
outside the home, and therefore devote better care to their children, while it is moreover
well known that the Israelites are less addicted to excess in liquor, and expose themselves
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less to dangerous or unhealthy businesses’.196 Additionally, the practice of street trade, a
much healthier option than factory work, was named in connection to this. Coronel
established that street life and the practice of retail trade by both children and elderly led to
a more favourable ratio.
No matter how much the Jews of the nineteenth century stood out from their
predecessors of earlier centuries, Coronel still believed that the explanation for the
enormous differences indeed lay in the ‘attachment to the ancestral principles, in the strict
observance of the health provisions and regulations of the Mosaic religion’.197 In fact, he was
one of the few who directly pointed to religious rules and laws. He further stated:
We have seen among the Jewish population, that the child in the first year of his life –
at least among the lower classes – already enjoys better nursing, which instantly
raises his chances for life. Yes, the weakest must later make a sacrifice to death, but
from those that remain, arises an even more powerful generation that can offer
better resistance to the many trials and tribulations to which it is exposed.198
Aside from the less dangerous occupations among Jews, Coronel stated that ‘also family life
– at least among the great masses – is supported by better principles, which are beneficial
for both the body and soul. Of no less importance is the generally better kind of food of the
working and middle classes among the Jewish population’.199 It was further remarked that
Jews celebrated their feasts with less exuberance than Christians, ‘thereby not forgetting the
requirements of the body’.200
In the study of the cholera epidemic that affected the Netherlands in the 1850s and
1860s, two authors also referred to the exceptional position of the Jews. In 1866, Snellen
described the epidemic that hit the city of Utrecht that same year. He thought to conclude,
on grounds of a detailed analysis of individual deaths, that the spreading of cholera occurred
via the digestive system. This assertion also matched with the assertion that ‘the Jews are
relatively little affected. In the statement of this fact, we should want to remind ourselves
here that the Jewish law requires that the hands be washed before each meal’.201
In 1867, the Jewish doctor Stokvis indicated that Jews had suffered comparatively
more from cholera than the rest of the population, thus expressing an opposing view to
Snellen. Stokvis consequently believed that there was no point in connecting this observation
to ‘the manners and customs of the Israelites, with their religious observations, with their
nationality [...] as if these very peculiarities offered the most reasonable explanation of the
observed facts’.202 The remarkable point was that this involved a population, ‘whose
mortality rates under normal circumstances stand out beyond all doubt most favourably
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against the remainder of the population’.203 The figures used by Stokvis dealt with the
average mortality rates in the ‘cholera years’ of 1849, 1853-55, 1859 and 1866. The figures
indicated that Jews had suffered more from cholera than non-Jews. For every thousand
people, 5.66 Jews died; for the non-Jews, only 3.46. Stokvis raised the question as to what
one could attribute such an unfavourable relationship between the Jews and cholera
mortality:
From whence comes this lessened resistance in a population, that has distinguished
itself advantageously through its health and longevity, that can boast an infant
mortality noticeably lower than the rest of the inhabitants of the city, and that finally
resides in neighbourhoods, that one continues to proclaim are among the healthiest,
and of which one may and rightly expect that they might offer them a more powerful
resistance to the destructive influence of cholera?204
The answer could not lie in the population’s poverty, poor nutrition and clothes. Indeed, in
all other circumstances, this population was well able to resist similar influences. The same
reasoning applied in regard to the fact that the neighbourhoods where the poor Jews lived,
‘are real exemplars of overpopulated poor neighbourhoods, with dark passageways, slums
and alleys, and everything else that belongs to the register of sins in the violation of
hygiene’.205 Here the fact also applied that in normal times and in the same pitiful
circumstances, the neighbourhoods concerned had such a good mortality rate, that one felt
compelled to offer the ‘fresh air and better circulation of the canals’ as explanation. Stokvis
therefore had to remain silent on the answer to that question.206
Two years later, in 1869, Stokvis used the data for the years 1856-1862 concerning
the Israelite population, which had received free medical care from the Dutch-Israelite
Poverty Committee and comparable data about those who received medical treatment from
the municipality in order to study the differences in croup mortality. This data revealed that
the mortality for croup among the Dutch-Israelite poor was 13.07 per thousand; much
higher than among those medically treated by the municipality (4.04 per thousand) and
among the rest of the population (5.88 per thousand). Stokvis had two explanations to offer
for this. The very first explanation came as the consequence of the fact that the DutchIsraelite population had a much lower mortality among children below one year, and so ‘the
Dutch-Israelite poor population could count a greater number of children who have reached
this age, and against whom, the croup can wreak her havoc. There is, to express it plainly, a
greater supply for death by croup among the Israelite poor than among those given medical
treatment by the municipality.207 In addition:
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The poor Israelite people [...] willingly – and even in the harsh seasons – [live] on the
street and in the open air. With certainty, this explains for one part, their more
favourable state of health, but for another part, it explains their increased danger in
being adversely affected by such diseases as the croup.208
After the smallpox epidemic in the municipality of Nijkerk in 1871, the authorities
there followed the behaviour of the small Jewish minority with more than usual attention.209
The cause of that was the rumour that Jews remained almost completely uncontaminated by
smallpox. Consequently, the mayor received a request by the health authorities to provide
information surrounding the circumstances in which the Jews lived. The Jews in Nijkerk lived
scattered across the municipality and were therefore well integrated. As such, greater
isolation could not explain their being spared from the epidemic. With the exception that
they ate no pork, their lifestyle was very similar to that of the Christians. When it came to
hygiene, however, their behaviour was different to most of their Christian fellow citizens.
Almost all Jews had been vaccinated in their youth and several had themselves and their
children re-vaccinated.210 The mayor had noticed something else however; ‘they do not act
so recklessly as so many here do and as much as possible, avoid entering contaminated
houses’.211
In his study of the Gooiland in 1875, Van Hengel also focused on this religionmortality relationship, concentrating on the period 1860-1869. Van Hengel believed that ‘the
one statistic on creed shall indicate here, that a high mortality especially among the
Protestant children is due to the smallpox epidemic’.212 For Catholics, who attended the
nursery school, and for those who attended the Roman Catholic school in the village, it was
the case that ‘the regulations for cowpox vaccination were faithfully upheld, because the
sisters of charity who gave instruction there at the nursery school, are supportive of the
vaccination and constantly ensure that the children entrusted to their care are vaccinated’.213
In 1885, Korteweg carried out a comprehensive study of the mortality of croup and
diphtheria in the Amsterdam districts, in particular during the epidemics of 1874-1878 and
1880-1883. A comparison was made between the mortality rates for diphtheria and croup in
the Jewish quarter and the Jordaan. From this comparative study, Korteweg learnt that the
Jewish districts were the unfortunate winners in terms of both duration and extent, and
intensity of mortality. The neighbourhoods in question were ‘commonly the point of exit;
here croup mortality reached her highest capacity for murder, here was she able to hold out
the longest’.214 Korteweg thought the causes of this high mortality to be found in the
situation, as such, of the neighbourhoods. Possible factors involved were the ‘overpopulation
in general [...] the many nurseries that are in the most deplorable state, or the collections of
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filth and rubbish that one finds here more than anywhere else’.215 The most practical thing to
do was to eliminate as much as possible, all the unfavourable hygienic conditions that existed
in the Jewish quarter.
In 1904, Stephan provided an overview of the mortality differentials between Jews
and the mixed Christian population. Details about Amsterdam concerning, on the one hand,
the districts with relatively many Jews and a high population density and on the other hand,
the Jordaan, showed that in the years 1890-1900, the mortality in the Jewish districts was
below average. In particular, child mortality and the numbers of stillbirths among the Jews
were significantly lower than among the non-Jews.216 Stephan demonstrated that the most
infectious diseases – pneumonia, typhus, malaria, scarlet fever and the pox etc. – occurred
with less frequency among Jews, or affected them more mildly as a rule. Only diphtheria and
croup appeared to show a higher mortality among the Jews.217 What was remarkable, stated
Stephan, was that the Jews had a very high resistance to pathogenic influences. This was not
to be attributed to better living standards, for among the group as a whole, the standard of
living was poorer. Moreover, the mortality was much lower, even among these poorer
groups. According to Stephan, the strict dietary laws could only be of influence for a few
smaller causes of death. Furthermore, ‘meat inspection in recent years had become so much
improved everywhere, that indeed, one cannot ascribe any substantial significance in regards
to morbidity and mortality of the Jews to the Jewish dietary laws’.218 Reference was also
made to the ‘intimate and powerful family life among the Jews, and indeed one cannot deny a
certain significance to this with an eye to the lower child mortality that repeatedly has been
observed among them. What’s more is that the number of illegitimate births – and among
these illegitimate births is child mortality still very high – among the Jews is very low’.219
Stephan especially considered two matters to be of great significance, namely the
much lower occurrence of syphilis and alcoholism among the Jews. Admittedly, that
‘powerful and chaste family life slowly tapered off’220 among the Jews who increasingly
adapted to Western customs and manners and partook more in the ‘blessings of present-day
culture’; they showed, especially in the large cities, ‘an increasing syphilization’.221 However,
infection in marriage, ‘– certainly not a rare occurrence among the Christian population – is
for them (the Jews), up until this day, an exception’.222As proof for the statement that the
Jews held marriage in high esteem, Stephan referred to their divorce rates.
For Stephan, the fact that alcoholism among the Jews was very rare was of even
greater significance than the very infrequent occurrence of syphilis. Moderation could
account for more than the Jewish resistance against infectious diseases and their lower
mortality once reaching adulthood. Since chronic alcoholism ‘had a strong degenerative
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influence [...] on offspring’, which manifested itself in a weakening of ‘one’s general
constitution’223, such Jewish moderation also contributed to ensuring that the children who
came into the world also shared this resistance. Additionally, Stephan made a connection
between the lower numbers of stillbirths among the Jews and the relatively rare occurrences
of alcoholism, syphilis and tuberculosis, for syphilis on the father’s side led almost without
exception to a stillbirth. Stephan thought that this also explained how in purely Christian
marriages and in mixed marriages where the father was a Christian, the number of stillborn
children was higher than in purely Jewish marriages and in mixed marriages where the father
was Jewish. In the Netherlands, most Jewish and Christian women were yet untouched by
alcoholism and syphilis, but these diseases were ‘even rarer among the Jews than the
Christians’.224
In addition to better care, the relatively rare occurrence of syphilis and alcoholism
played a role in relation to the lower child mortality of the Jews, as it was these very
diseases in the parents that could lead to a higher mortality in the first years of an infant’s
life. Chronic alcoholism in women could also produce an inability for the infant to suckle.
Since chronic alcoholism among Jews hardly ever occurred, this inability to suckle was
extremely rare among Jewish women. The resistance that breastfed children had acquired
against gastrointestinal disorders – a leading cause of death – in the first year of life was
much higher. Here also lay an explanation for the lower child mortality among the
Amsterdam Jews.
In 1907, Pinkhof, an Amsterdam Jewish medical doctor, directed his attention also to
the role that religion played in the first year of a child’s life. Pregnant women, who had
registered themselves for obstetric care with the municipal health service, were questioned
about the outcome of their previous pregnancies and also whether their children were still
alive or had died. All the children that had been at the breast for a shorter or longer period
of time were marked as suckled. Pinkhof described the poor people in the Jewish quarter as
‘generally moderate’:
They were very moderate, especially those generations who came before us and it
can very well be attributed to this fact that by far, most women breastfeed. Also, the
manner in which the woman provides help in the maintenance of the family, if at all,
does not necessitate that her children have to be fed artificially. But if this is indeed
the case, then we find that the much-praised vitality of the Jewish people is not in a
position to protect the children against the dangers of bottle-feeding. On the
contrary, regarding these bottle-fed children, we see the neighbourhood fall from her
lofty rank. It is then that the influence of crowded housing, the dark street, and the
limited development shows itself in all its power.225
Data for the Jewish quarter revealed that 87 percent of children born in the second half of
1904 were breastfed and 87.7 percent in 1905. In other neighbourhoods, this number was
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not so high; 75.5, 71.5, 63, 74.7 and 72 percent and in 1905, the percentages were 78.2, 88.2,
76.8 and 73.2.
Besides Amsterdam, the cities of The Hague and Rotterdam also included a significant
Jewish population.226 Data concerning the Jewish population in Rotterdam were also
published. In 1910, two members of the Health Commission in Rotterdam, J.H. Wagener
and K.H.L. van Klaveren, submitted a report to the commission as a response to
commentary on the high infant mortality in Rotterdam. This report related to the situation
of infants in Rotterdam in the year 1909. In this report, Wagener and Van Klaveren sought
to determine whether religion had an influence on mortality, ‘in particular, whether the
Israelite children presented so less a risk of dying than the children of other denominations.
This is most likely in connection with the more frequent occurrence of breastfeeding among
the Israelites’.227 Although data concerning the number of Jewish children born was lacking
and the infant mortality rate could not therefore be calculated, an estimate was made for the
level of mortality of the Jews and the rest of the population. From this estimate, it was
apparent that among the non-Jews, around 20 percent more children below one year of age
died than could have been expected, based on the Jewish figures:
Now also taking into consideration as an established fact that Israelite families are
usually blessed with many children and that the risk of dying for infants sharply
increases the larger a family becomes, other factors must therefore be at work in
order for the infant mortality rate among the Israelites to be so small. One of these
factors is surely the more frequent breastfeeding among the Israelites. Perhaps also,
their sobriety is another factor.228
At the annual meeting of the Royal Dutch Medical Association in 1908, Pinkhof
revisited the causes of the greater longevity and the lower mortality rate among Jews.
Pinkhof did not see much in the view that the low mortality rates of the Amsterdam Jews
found their basis in the physical characteristics of the neighbourhood where the Jews dwelt.
This phenomenon after all, encompassed all countries and as such, required also an
explanation that was valid for all times and countries. Instead, Pinkhof saw the cause of the
lower mortality mainly in the lifestyle of the Jews who had distinguished themselves with
their moderation and family-mindedness. In terms of moderation:
Indeed among the Jews, one finds a drunkard, but it is still rare that among the
working classes, the wife and the family are neglected and left without bread, because
the husband has taken his earnings to the tavern [...] A sober man cares for his family;
this is not a virtue, but something that speaks for itself [...] Moreover, if one also
takes into account a well-cared for pregnancy of the wife by the sober husband,
instead of sorrow, toil and a lack during the pregnancy of the drunkard’s wife – if one
considers that women from drinking families produce little milk – then one already
226
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feels that in the single characteristic of having less desire for drink, a nation has a
talisman that saves them from many catastrophes.229
Pinkhof saw the second important characteristic to be ‘hygienic instinct’. According to
Pinkhof, even the:
Jew of limited development [sought] to find out what was useful for his health and for
that of his children and then, to live according to it. The cowpox vaccination has
existed for a century and if one were to ask the members of the lower class for what
purpose this served, then the majority shall not know the answer. And those that do
know are for a great deal so indifferent to precautionary measures, that they only
vaccinate their children around the time that they must attend school [....] In
Amsterdam, one sees now with the cowpox vaccinations for the needy that the
Jewish children come with regularity in their first year of life, whereas the non-Jewish
children usually come when they are five years of age. This has always been so from
the outset.230
According to Pinkhof, this ‘tendency to consider as obligation, what can serve to preserve
life and health; this ‘will’ to exist’ revealed itself in every aspect. And although among the
uneducated Jewish people, good advice often stumbled on the obstacles of their narrowmindedness and living conditions, ‘[this obligation] falls regardless on good soil, because a
sense of hygiene exists’.231
Yet another factor was acknowledged as important: the impact of religious laws that
influenced one’s entire lifestyle. Compliance with these laws had, according to Pinkhof, an
important and favourable influence on the health of body and mind. Pinkhof went into
comprehensive detail on this subject in order to enlighten practising doctors about the
lifestyle of Jewish patients. The laws of most interest for the subject in question concerned
marriage and dietary laws:
Conjugal relations are forbidden, so long as a woman loses blood from her uterus,
whether that be during menstruation or after birth or for other reasons, and for a
full seven days after the last blood loss has been noted [...] And not only the more
intimate [relations] but every touch between husband and wife [...] is during this time
forbidden […] However, before intercourse can recommence, the woman (after a
careful cleansing of her entire body) undergoes a complete immersion in water. And
now think of the women among the poorer classes, who mostly do not know what a
bath is, or even never get water on the naked body [...] And compare that with the
most destitute Jewish woman, for whom – if she is faithful to the law – amidst all the
uncleanliness of house and clothes, a bath is the most ordinary matter [...] And
where possible a woman, who herself bathes from time to time, shall desire this [act]
also from her husband. Thus, the idea of taking a bath has nothing miraculous about it
for the Jewish working class.232
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Pinkhof considered the dietary laws to be of equal significance. Only meat that has been
ritually slaughtered and marked in the Bible as permitted may be eaten. Under no
circumstance may blood be consumed. The inspection of meat by a Jewish inspector ensured
that no meat was consumed that had come from animals that had died before the inspection;
this counted also for sick animals. Before consumption, the meat was processed in such a
way to make it less susceptible to decay. Moreover, it was customary for everyone to wash
his or her hands before every meal and after every visit to the toilet:
This cleanliness with food, and crockery and hands that come in contact with it,
cannot work except in an advantageous manner in terms of hygiene, and without
these laws the obedience to such purity would have been impossible to attain for
mostly poor people who, living in the most cramped conditions, allow the cleanliness
of house and clothing to fall short all too often. Thus, it is not inexplicable how the
various germs that try to reach the body through the intestines, have had less of a
grip on the Jewish population.233
According to Pinkhof, moderation and hygienic awareness were also fostered by the strict
legislation as their mnemonic training also offered a training ground for moderation.
In their 1916 report about child mortality for measles in Amsterdam, Sajet and Van
Gelderen confined themselves to this specific cause. Their opinion was that one would do
well to analyse the differentials for measles between neighbourhoods in such a way that the
Jewish neighbourhoods could be treated separately, for ‘the Jews [...] present, as is well
known, a different picture of mortality than the Christians’.234 During the years 1909-1911,
mortality among children from the age groups 0-1, 1-4 and 5-13 in the Jewish
neighbourhoods was not, however, more favourable than in other parts of the city.
The most extensive Dutch research undertaken to find the causes for the differences
in mortality between Jews and non-Jews was published in 1918.235 In this study, Sanders, also
a medical doctor, did not limit himself to just an overview of the international literature, he
also utilized data regarding the municipality of Amsterdam, which had been made available
especially for him. The mortality maps that were available at the Amsterdam municipality’s
Bureau of Statistics from 1901 up to and including 1913 contained information about age,
civil status, sex, religion, cause of death and occupation of the deceased. In addition to this,
Sanders also had at his disposal the reports of infectious diseases for the years 1901 up to
and including 1910; these were available at the Bureau of the Municipal Health Service of
Amsterdam. The population figures, necessary to calculate the mortality rates per 100,000
living people were derived from the censuses from 1899 and 1909. Sanders discovered that
over the entire period of 1901-1913, for both sexes and for the age groups 0-1, 1-4 and 513, there was a lower mortality among Jews than among non-Jews. In Amsterdam, the infant
mortality rate counted among Jews was 85.7 per thousand live births for the boys and 68 for
the girls against 112.9 and 90.3, respectively, among the non-Jews.
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Sanders went into great detail about how the level of mortality per cause of death of
both groups diverged from each other. Jewish infants had a higher infant mortality rate for
diphtheria and croup, congenital body defects, and meningitis. For female infants, this also
included croupous pneumonia and violent death. Mortality of Jewish boys from 1-4 years of
age surpassed that of the non-Jewish boys only in congenital syphilis; for girls, only for
meningitis and pneumonia. However, except in the cases of diphtheria and croup, the
differences for these diseases between the Jews and non-Jews were very small. For all other
causes of death – measles, whooping cough, all forms of tuberculosis, syphilis, convulsions,
acute bronchial pneumonia, pneumonia (for boys), diarrhoea and enteritis, congenital defects
and violent death (except among the female infants) – Jewish children experienced a lower
mortality. What, according to Sanders, could be the reason behind this difference? In sum, it
had to do with ‘the superior care, which the Jewish parents give to their children, the timely
calling for medical help, the moderation in or abstinence from alcohol, the dietary laws’.236
The lower infant mortality of Jews was therefore not rooted in a special viability, but
rested rather upon good infant care. One must ask the question then: what does this better
nursing with the Jews consist of? In the first place, Sanders mentioned breastfeeding, where
‘the Jewish child receives more breast milk, and that more frequently’. Additionally, the
‘superior care that the Jewish parents have for their children’ stands in close connection
with the lower mortality. Jewish parents ‘call the physician sooner, which is especially
important for the gastrointestinal catarrh’.237 Impressions based on reports from various
medical commissions in Amsterdam provide evidence for this explanation. Jews:
Appreciated a speedy and thorough treatment of their diseases better than the
others. That appreciation of the Jewish parents also carried over to a better concern
for their own children [....] What is also of great weight is the following of the
physician’s advice [....] The Jewish mother does ever her best to carry out the
prescribed treatment.238
Sanders also found evidence for the limited use of alcohol in ‘the mortality rates for
alcoholism and from the absence of even one case of a crazy [person] suffering from insania
toxica among the Jews [….] All diseases, which are thus either directly or indirectly a
consequence of alcohol must occur less frequently among the Jews’.239 Sanders attributed the
lower mortality for infectious diseases among the Jews partly to segregation. Jews lived often
completely secluded from the rest of the population. Contact between Jews and non-Jews
remained limited to the bare necessities and they seldom or never visited each other’s
houses. The Jewish neighbourhoods also had their own water sources that had no
connection with the water sources from which the Christians had made their own wells.
Moreover, the fact that relatives cared better for their sick also had a positive influence on
mortality.240 That mortality as a result of gastrointestinal diseases was much lower among the
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Jews had most likely a great deal to do with their dietary laws, thought Sanders, since these
dietary laws ensured proper preparation of meals. Spoiled food was considered unlawful.
Another factor to be taken into consideration was that there were fewer births
among the Jews. This led to smaller households and therefore more individual care could be
given to each child.241 However, the Jewish families in Amsterdam were not smaller than
their non-Jewish counterparts. Sanders named the second disadvantageous influence for the
non-Jews as the considerably large amount of illegitimate births, for whom infant mortality
was high. In Amsterdam, for example, the percentage of illegitimate births in the period
1901-1913 for the Jews totalled 1.3 percent; for the non-Jews, this figure was 4.9 percent.
However, neither the lower birth rate nor the smaller percentage of illegitimate births can
explain this huge difference between Jews and non-Jews. Other authors have claimed that
Jews married at a younger age, so that there was less chance for them to become affected by
venereal diseases, namely syphilis. Data for Amsterdam during the period 1909-1911 shows
however that such small differences in age when marrying offer no adequate explanation for
this.
In his foundational work on public health, the Amsterdam doctor and professor
Saltet based himself particularly on Sander’s studies. Saltet ascribed the low infant mortality
among Jews to the fact that they, despite their great poverty, were ‘generally more
civilized’.242 The health regulations of the Jewish people – dietary laws, the obligatory
circumcision, the laws of purification in the use of food, the rules for the sexual relations
between husband and wife – also played a role. Aside from the superior care that led to
more children reaching their first year of life, it could not be denied that the lower birth rate
among the Jews also had an influence on infant mortality.

4.5

Catholicism and Mortality

In the meantime, from the beginning of the twentieth century, less attention was paid to the
favourable position of Jewish children. Although this fact still remained implicit, the relatively
high mortality of Catholic children gradually drew more attention. Like the Jews, Roman
Catholics had been considered second-class citizens in Dutch society for centuries.243 Since
the seventeenth century, Calvinism had been the ‘privilaged’ religion in the Dutch Republic
and, therefore, Dutch Catholics experienced various political, religious and economic
disadvantages.244 With the emancipation of the Catholics, after the re-establishment of the
episcopal hierarchy in 1853, new organizations and institutions were founded to revive
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Catholic religious life. Consequently, the Catholic population became a more and more
segregated part of society.245 Studies on the link between mortality and religion now divided
the group of Christians into Protestants and Catholics. These studies were accompanied by
various publications in which the distinct characteristics and stereotypes of Catholics were
discussed.246
The focus on Catholics was also connected to the shift in the regional mortality
patterns that had occurred in the last decades of the nineteenth century. The western part
of the Netherlands was no longer characterized by an extremely high infant mortality rate.
Rather, it was the almost entirely Catholic provinces of North Brabant and Limburg that had
by far the highest infant mortality. Initially, discussions about the causes of the remarkable
position of both provinces did not explicitly refer to the significance religion might have for
the high mortality. It is also unclear whether it were these regional differences in mortality
that provided an occasion for the Central Bureau of Statistics in the beginning of the
twentieth century to publish statistical data on the topic, which made it possible to make this
connection between religion and mortality.
For three consecutive periods of two years, 1907, 1909, and 1911, the Central
Bureau of Statistics (CBS) published information on mortality data regarding age group,
cause of death and religion.247 From the investigation of this information, it is foremost
apparent that the infant mortality rate for Catholics was twice that of Jews and almost three
times higher than the group of children whose parents had no religious affiliation.
Protestants experienced a distinctly lower infant mortality than the Catholics. There were
only a few causes of death where Catholics had a lower mortality than the other groups and
in all of these cases the differences were marginal. For the children whose parents had no
religious affiliation, the situation was reversed. This group had the lowest mortality for all
causes of death.
Infectious diseases (air-, water-, or food-borne and all other infectious diseases) still
made up the leading causes of death for small children. These diseases were responsible for
65 percent of all deaths among infants. ‘Newborn illnesses’ and ‘unknown and poorly defined
causes’ made up a large category of all the remaining causes of death. With regard to the
present debate, it is of particular interest to note that not all causes of death show the same
high level of excessive mortality for the Catholics. In comparison to the excessive mortality
of 23 percent (the index used is the total population) for all causes, the Catholics showed
specifically higher child mortality for diarrhoea and similar intestinal diseases, convulsions and
unknown and poorly defined causes. In particular, the first two causes of death indicate the
possible role of feeding patterns, most notably more frequent bottle-feeding among the
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Catholics. The fact that the relative differences between Catholics, Jews and non-religious
children were so high for the unknown causes of death could also point to less reliance on
medical assistance in the case of sick Catholic infants (see also Chapters 5, 6 and 7). Airborne infectious diseases, which included the more traditional child illnesses such as measles
and whooping cough, showed a lower mortality among Catholics. Most notable was the
extremely high diphtheria and croup mortality among the Jews, a result that corresponds
with the aforementioned studies by Korteweg.
In the case of different causes within the category of other infectious diseases, the
Protestants had the highest mortality. That counted, for example, for tuberculosis of the
nervous system and meningitis. On the other side, Jews experienced higher mortality rates
for syphilis, which contradicted previous studies. The external causes of death among infants
can be attributed to a lack of attention towards the child by the parents. If we may trust the
figures, being based on very small numbers, it would imply that this attribution was more
characteristic for Jews and Protestants than for Catholics. External causes of death,
however, had little effect on the total mortality differentials between the various religious
groups. The fact that 67 more Catholic newborns died per thousand than Jewish children
and 94 more than the non-religious group as a consequence of diarrhoea (etc.) counts for
around 35-40 percent, 20-28 percent comes as the consequence of newborn illnesses, 13-15
percent from acute respiratory diseases and 7-10 percent from convulsions.248
The medical world more and more focused its attention on the causes of high
mortality among Catholics. In his dissertation, medical doctor Wybrands, who practised in
the eastern part of the Netherlands in the province of Gelderland (Achterhoek), pointed at
the differences in mortality between Protestants and Catholics.249 His particular interest in
denominational mortality differentials was aroused by the major differences in mortality
between the provinces with a mostly Roman Catholic population and the other provinces.
The region where he himself practised comprised of both municipalities with a largely
Catholic population and municipalities with a predominantly Protestant population. The
infant mortality rate in the nine Catholic municipalities in the southern part of the
Achterhoek with 12.36 deaths per one hundred births in the period 1903-1907 differed
hardly from the nine Protestant municipalities (11.30 per one hundred). Wybrands also
compared the frequency of breastfeeding in both clusters of municipalities. He himself ‘had
repeatedly made notes on the feeding of infants’ in the Protestant community of Lochem and
surroundings, and had received notes from the other communities.250 He concluded that
between 1903 and 1907, 48 percent of all infants in the Protestant municipalities were
breastfed longer than one month, that 21 percent received a mixed diet and that 31 percent
received only artificial feeding. In the predominantly Catholic regions, only 18 percent of the
infants were artificially fed, whereas the percentage for a mixed diet was 24 percent; 58
percent of the infants ‘benefitted exclusively from the mother’s breast’.
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From time to time, the Catholic press also focused its attention on the possible
significance of religion for the high infant mortality. Without a doubt this was related to the
ongoing process of emancipation among Dutch Catholics; its already backward position
compared to the rest of the population was again confirmed, this time in high infant
mortality rates. A growing number of Catholic intellectuals, including medical practitioners,
joined in the discussion. Journals like De Katholiek (The Catholic) and Katholiek Sociaal
Weekblad (Catholic Social Weekly) discussed the problem. At the very least the context in
which this happened may be considered remarkable. When discussing the wellbeing of
children with higher birth orders, a Neo-Malthusian conspiracy was immediately assumed, in
which the death of those children was used as a hidden plea for birth control. A series of
three papers in 1904 by medical doctor Damen emphasized this view.251 In a review of the
recent dissertation by Jonkers, Damen pointed out that ‘when there was talk of high marital
fertility, and if associated with the poorer chances of children from those fertile marriages,
everyone (suspects) a Neo-Malthusian snag in it [...] being aware of the enthusiastic
propaganda by N. Malthusians, I consider it useful to analyse the abovementioned
conclusions: they likely could use them as a weapon in combat’.252
For the anonymous Catholic physician B., the causes of high infant mortality in the
south were clear. In 1908, he wrote in the Katholiek Sociaal Weekblad:
Constantly one hears and reads complaints about the disturbingly high childhood
mortality in North Brabant and Limburg [...] The general practitioner in these regions
knows very well the real cause and to him the means of improvement are easy to
provide. The main tragedy is the fact that mothers do not breastfeed, one has not got
the time; working the fields and maintenance are more significant to the women than
the importance of the child and their motherly duty.253
Although there were no signs of specific religious influences, the Catholic clergy was
certainly assigned the task of reducing high mortality among newborns in the south of the
country. The only way to help was by restoring the practice of breastfeeding in both
provinces. By:
Recalling the mothers to this shamefully neglected duty the priests would better fit
than the doctors. Because we [as doctors] are less familiar with the people that
generally does not inquire after medical assistance, and obstetrical help is almost
always provided by midwives, we are most of the time not aware of the reproduction
of families and we cannot spread our influence whereas the priests, however, are first
informed of such events and may stress to the new mother to nourish the child
herself.254
Comparing the situation in North Brabant and Limburg to that of the province of Drenthe,
the Catholic politician and front-rank man Aalberse wondered whether
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There was a possible connection between these provinces being almost
homogenously Catholic and their higher infant mortality. Perhaps there is. Anyhow,
there are Catholic regions in our country, where I am aware that it is particularly the
Catholics who do not breastfeed because of a misplaced sense of shame or, even
worse, because of the tradition of binding young girls’ breasts in such a way that they
won’t develop so that these women in their youth systematically are being made
unable to feed their own babies. In these districts it is physically possible to see
whether a woman is Catholic or Protestant. This terrible habit is probably the result
of a certain kind of prudishness, which is wrongly equated with morality. Such ethical
and hygienic misconceptions should definitely, with both tact and force, be eliminated
by the clergy as well as by medical doctors.255
These statements by Aalberse, who lived and worked in the western part of the country,
triggered a response from the well-known priest and protester against alcohol, Ildefonsus. In
his opinion, the role of religion in eliminating infant mortality was that ‘true and honest
devotion contributed in such a way that the woman carefully fulfilled her duties concerning
her newly born.’256 Living a virtuous life would prevent alcohol abuse by both mother and
father, which would immediately have a positive effect on the survival chances of infants.257
Ildefonsus found support for his account that ‘the general and main cause of child neglect and
extreme childhood mortality [...] was the parents’ alcoholism’, in the circumstances of Jews.
‘Are anywhere people living in poorer conditions than for example the Jews in London or
Amsterdam? Is there a higher fertility than among Jewish women? But also, where does one
find a minimum use of alcohol, a tighter, intimate family life, a greater love of parents for
their children? And is particularly mortality among Jews not very low?’ In controlling the
consequences of alcohol abuse the churches were to play a leading role. According to
Ildefonsus, ‘from the pulpit in the churches [...] our mothers and fathers should perceive that
it is their duty to raise their children, for the glory of the Lord, as powerful people, as
conscientious Christians’.258
According to the prominent Catholic writer Truyen, whose main focus was on the
province of Limburg, the fact that the decline in births in the Netherlands coincided in time
with the decline of infant mortality signified a causal relationship between the two
phenomena.259 Outside Limburg, the birth rates had declined as well as the infant mortality
rates whereas in Limburg fertility levels remained constantly high and as a consequence,
infant mortality had not declined. For Truyen, the sad result was, however, that in several
publications:
The Limburg woman is suspected, indeed even accused, of being an inferior mother.
A mother who, out of ignorance, light-heartedness, indifference, lack of duty, and
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sometimes driven by mean and selfish ideas, is guilty of the untimely death of her
child.260
Since mortality was highest in large families, among Catholics and among the poor, combined
with the fact that in the provinces of Limburg and North Brabant mostly large families were
to be found, these provinces belonged to the less prosperous regions of the country and
were predominantly Catholic, it was plausible that infant mortality here was the highest.261
This was not regrettable, on the contrary; ‘if the press, from which this is to be expected,
had sufficiently highlighted that the decline of child mortality after 1880 was the result of a
serious decline in fertility, the Limburg woman is not to be blamed.’ [...] ‘Who then [...] will
[...] dare to state that the woman from North Holland, who, alien to God’s law and that of
nature, will have the child, that is born from her, abstain it from life, would have become a
better mother than she had been before; but that instead the Limburg woman, who, both
before and after 1880, being faithful to her natural and religious duty, from an exemplary
mother that she was until 1880, after that time had slide down to a bad or inferior
mother?’262 After an extensive examination of the high infant mortality in Limburg, his final
remark was that:
The Limburg woman, [...] being averse to Neo-Malthusian ideas, accepted the burden
and the risks of motherhood rather than being unfaithful to her natural and religious
obligations. Consequently, she deserves, in particular as a mother, our fullest
appreciation; this religious, moral, and societally principled woman [...] who, merely
because she, with those principles, gave life to many children and thus also lost more
children than the mothers of small families, was called an inferior mother who
neglected her duties, being an undeserved blame for which she should be supported
by an honest and objective study.263
Willemse, a practitioner from the village of Well in Limburg, who ‘by running a practice for
nine years was familiar with the population, the character, and the region’264 of the north
Limburg countryside, thought that the importance of the limited expansion of NeoMalthusianism in Limburg stressed by Truyen was insignificant. According to Willemse, NeoMalthusian practices ‘among the population of north Limburg were practised only by
exception’.265 The ‘main reasons for the high childhood mortality below age one’ in the
countryside of north Limburg were the ‘ignorance of the parents, as a more direct cause,
and the poor housing conditions as a more indirect cause’.266
A few years later, the North Brabant medical practitioner Van der Heijden wrote in
his dissertation that the significance of religion ‘was included off and on’ in the concern for
high infant mortality in the south of the Netherlands. According to Van der Heijden, one
could ‘not directly […] reach a conclusion on the major difference in infant mortality
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between Catholics and non-Catholics’.267 After all, a study by his colleague, Dr. Spierings,
who practised in Heerhugowaard, located in the province of North Holland, had pointed out
that infant mortality among Catholics had amounted to 15.6 per one hundred live-born
children and 7.4 among non-Catholics. After Spierings had tried to promote breastfeeding,
mostly among Catholics, infant mortality had declined dramatically to 6.7 per one hundred
against 5.5 for non-Catholics. Van der Heijden also highlighted the so-called ‘fatalism’ that
was often considered a cause of the high Brabantine infant mortality. Pointing to the study by
Barentse, a Protestant medical practitioner who had practised for a very long time in North
Brabant, Van der Heijden repeated Barentse in stating that expressions like ‘it’s a pretty
angel in heaven’ and ‘it will pray for us’, which supposedly illustrated the fatalism among the
local population, were ‘just a religious belief with which family and friends comforted the
parents with their loss.268
In the 1920s, the Amsterdam Bureau of Statistics published mortality rates for the
individual years 1905-1920 for three denominations: Jews, Protestants and Catholics. The
authors observed that the highest infant mortality was among Catholics. They remarked that
a great difference in mortality rates once existed between children of Protestant and Jewish
parents, in favour of the latter, stating that ‘it seems that in earlier times, the care given by
the Israelites to their infants was far better than that of the Protestants’, and since the
mortality in the first month of life for both groups was the same, this indicated that the
children came into the world with equal health. ‘However’, they remarked, ‘today, the
situation [is] so much improved among the Protestants, that this difference has disappeared.
Meanwhile, the child mortality rate among the Catholics since 1905 has also declined by
half’.269
In 1935, Methorst studied the mortality rate of children from all marriages
contracted in the years 1907-1911, and who were still existing in 1928. Individual
questionnaires were sent to municipalities and completed with the help of population
registers. Four large cities participated (Amsterdam, Rotterdam, Utrecht, and Dordrecht
with respectively 757,000, 587,000, 155,000 and 56,000 residents in 1930), as well as 103
smaller municipalities with population numbers ranging from four thousand to ten thousand.
Although the greatest part of the published details dealt with the effect of wealth on infant
and child mortality, the data was also sorted and presented by religious denomination of the
mother.270 It was apparent that in both urban and rural areas, the number of children per
marriage was higher among the Calvinists and Roman Catholics and lower among the
Jews.271 Methorst stated that the average number of deaths per family for Roman Catholics
was ‘striking’, since these numbers in urban and rural areas were much higher than among
Jewish mothers. For Roman Catholics, the mortality rate for children in urban areas under
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the age of five was ten per thousand live-born children, while this figure for Jews was 7.5.272
A low figure was also observed among the Calvinists and the Dutch Reformed.
Methorst also published a table with information about the descendants for marriages
of mixed religions. Here, it turned out that in the cities, but particularly in the countryside,
the number of children was lower in these mixed-religion marriages than in homogenous
marriages. Another interesting fact was that within these mixed marriages, the mortality rate
for children under the age of five was higher than in marriages where the religion was not
mixed.273
Lastly for these debates, we call upon Boekman’s study of the demographic situation
of the Jewish community in the Netherlands, which also records information about mortality
and religion.274 Boekman based himself (among other data) on the outcomes of the earlier
mentioned CBS statistics on cause of death mortality and the census results for 1930. He
focused in particular on the faster decline in mortality among the Jews after 1890,
information, which he had derived from the 1930 census. Jews were urban dwellers in much
larger proportions than the rest of the population. After 1890, the big cities systematically
took the sanitary and hygienic maintenance of the population in hand. This had a huge impact
on the mortality rate of the Jews in particular of the infant mortality rate, which had mainly
declined thanks to intensive infant care in the larger cities, notably in Amsterdam.275
For Amsterdam, Boekman presented infant mortality rates separately for the years
1905-1932. In comparison to the years 1905-1920, the tendency for infant mortality rates to
decline continued in all groups, but among the Jewish group the least. The consequence of
this was that the mortality rate of the Protestant children had become almost equivalent to
that of Jewish infants.276 Boekman therefore concluded that the favourable impact of the
improved social circumstances for the majority of the population and municipal efforts in the
field of hygiene, had after 1920, the greatest impact for the non-Jews.277

4.6

Conclusion

Although Jewish dietary and kosher laws have fascinated the world since ancient times, the
emergence of first-hand statistical data in the late eighteenth century encouraged new
debates on the favourable position, in terms of health and mortality, of the poor Jews living
in the inner cities of the West. In the Netherlands, the leading figures in these debates
initially were medical doctors practising themselves in one of these cities with a large Jewish
nation, such as Amsterdam. As they were often instinctively challenged with differences in
morbidity and mortality patterns between Jews and Christians, they felt the urge to collect
evidence in order to take appropriate action. These medical doctors were part of the social
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hygiene movement of the nineteenth century and acted as pioneers in medical-statistical
research in the Netherlands.
The debate in the early nineteenth century reveals some passionate pleas for good
quality data in which the necessity for including religious denomination was repeatedly
emphasized. At times the national and local authorities acted upon these requests to include
specific categories or attempt as much uniformity in the registers as possible. Some
practitioners, however, developed their own local data collection strategies and distributed
surveys among their patients in order to investigate their hypotheses more thoroughly. For
calculating populations at risk they relied on the vital statistics that were collected, from
1795 onwards, during the censuses about every ten years. In 1811 a civil registration, in
which all vital events were recorded, was introduced and after 1849 they relied on the more
accurate and dynamic records of the population registers. Yet, in order to study the
mechanisms behind mortality differentials among religious groups the cause of death records
proved to be essential. Large cities such as Amsterdam and The Hague collected this type of
data already since the late eighteenth century in order to respond to infectious epidemic
outbreaks. However, from time to time medical doctors expressed major concerns about
the quality of these records. They complained about illnesses too generally described, or too
narrowly described or with too much imprecision leaving much space for interpretation.
Frustrations and solutions were discussed in medical journals, often with reference to
international studies based on cities like Budapest or New York, but not always were the
proposed solutions immediately implemented by the health authorities. In 1865, a more
uniform and national cause of death registration was introduced in the Netherlands (see
Chapter 5 and 7).
From the late eighteenth century until well into the twentieth century, a plethora of
explanations have been proposed to explain the observed differences in timing and intensity
of morbidity and mortality patterns among religious groups. At the start of this period the
differences concerned Jews and Christians; towards the final decades of the nineteenth
century the distinction was made between Jews, Protestants, and Catholics, and on occasion
the non-affiliated. Decades after the studies of Boekman and Methorst were published, in
1965, Verdoorn summarized the results from the various investigations in the better chances
of survival of Jewish children as follows:
Primarily neither the generally unhygienic situation in the districts where the Jews live
(overpopulation, poor accommodation, pollution and such), nor the economic factor
(little prosperity) [are] the basis for the more favourable health status of the Jewish
population, but [...] the whole life pattern of this group, determined by religion and
tradition (where certainly their greater focus on nutrition has an important place),
that by and large unconsciously forms a strong barrier against health-threatening
dangers. For the Jewish infants, especially the more frequent and longer duration of
breastfeeding assuredly plays a significant role.278
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Although breastfeeding was certainly a much-heard explanation for the observed differences,
the list Verdoorn presents here is far from complete. Debates covering almost two
centuries unravelled various mechanisms at play between religion and mortality. Until the
first decades of the twentieth century the favourable position of Jews, for most age-groups,
received much of the attention from practitioners and statisticians. Mostly, local data was
used from the highly urbanized western part of the Netherlands. Denominational
differentials in morbidity and mortality were sought in explicit religious norms (among
others) such as Jewish dietary laws, but also in factors such as a powerful family life,
occupational and socioeconomic structure, and locality but also in factors indirectly related
to religious values and norms such as heredity, moderation, and reliance on medical
assistance. Remarkably, different settings according to time and place produced different
causative strategies. Furthermore, most explanations were still based on rough estimates.
Also, the disputants struggled with distinguishing the religious factor from the spatial factor:
Jews especially were isolated in specific urban areas and much of the investigations in
Amsterdam particularly focussed on differences in health outcomes between the Amsterdam
Jewish district where ‘clean air and fresh water’ were plentiful, and the, according to
contemporaries, more poorly situated working-class neighbourhood of the Jordaan.
Regarding the Jewish nation, it seems that after 1850 local conditions were considered
important, specifically in the Amsterdam ‘ghetto’, while practisioners like Coronel and
Pinkhof stressed the mere Jewish factor.
During the final decades of the nineteenth century the leading figures in the debates
now also included members outside the medical profession. Attention among scholars and
medical experts shifted from the Jewish ‘miracle’ to the unfavourable position of the Roman
Catholics which also caught the attention of clergy and politicians and the like. This change in
focus originated in the availability of national cause of death data, specifically so after 1865,
the fact that the centre of high mortality had shifted toward the south of the Netherlands,
and in the renewed attention on the status of Dutch Catholics in general. The focus was
specifically on the high infant and early childhood mortality; an extremely delicate matter in
which positions differed amongst those involved. According to contemporaries, explanations
were above all to be found in, again, feeding practices. Catholic mothers were restrained
from suckling their babies. Additionally, Catholics owed their backward position to the very
large families, prudishness, and alcoholism. Others, however, found the position of the
Catholic mother, who was willing to endure life with painful loss, highly commendable. Again,
the distinction between region and religion proved difficult: Catholics were primarily
concentrated in the provinces of North Brabant and Limburg. On the other hand, in regions
with a mixed population of Catholics and Protestants, as in Wybrand’s Achterhoek,
denominational differences were not that pronounced, pointing possibly to the role of local
cultures in which women discussed infant care across religious boundaries.
Whereas some contemporary medical doctors struggled with obtaining the data they
needed in order to put the experiences in their own medical practice to the statistical test,
others imagined all sorts of explanations for the observed religious differences in morbidity
and mortality. Some extreme versions of interpretations of the Jewish ‘miracle’ included
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their temper and spirit, every so often reflected in their ‘shouting their lungs out’ while
vending their goods in the windy alleys of Amsterdam. Other, more rational explanations
were sought in the kosher laws, the higher adherence to vaccination programs, and their
breastfeeding practices. Interestingly, for contemporaries higher breastfeeding rates were
synonymous for a better and more loving type of infant care. Towards the end of the
nineteenth century, the more scientifically based explanations suggested by the medical
profession, however, became much more influenced by Pasteur’s germ theory based on the
identification of micro-bacterial organisms. They emphasized the importance of hygiene and
fresh air, and warned from time to time for the risks of contagion through unwashed hands
and shared utensils. The fact that at the start of the twentieth century, of the children that
died still up to 65 percent died because of infectious disease, explains these precautions. But
more importantly, the awareness of possible confounding factors was time and again raised
in the debates: was the Jewish ‘miracle’ not just a result of their well situated city district,
their isolation, or their underrepresentation in specific dangerous occupations? The same is
true for the late nineteenth-century ‘Catholic catastrophe’. Here too, speculations were
abundant pointing to their ‘backward position’, in terms of wealth and regional isolation.
Logically, contemporaries failed in statistically tackling the confounding mechanisms due to
lack of high quality datasets and statistical tests. Nowadays scholars profit from the use of
longitudinal individual-level data in which region and religion can be isolated from each other,
thus producing more explanatory power. This will be demonstrated in the following
chapters of this dissertation. Yet even without these modern methods, their predecessors
were already very much intrigued by the connection between mortality and religion.
Without doubt, modern research has benefitted greatly from these contemporaneous
perceptions and eagerness, which resulted in data on mortality and denomination from as
early as the eighteenth century.
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Chapter 5 - Is Breast Best? Evaluating Breastfeeding Patterns and Causes of
Infant Death in a Dutch Province in the Period 1875-1900
5.1

Introduction

In the first year of life, newborns in nineteenth-century Netherlands but also in other
countries of north–west Europe experienced extremely high death risks. During a
considerable part of that century, no improvements were made. On the contrary, after the
1860s the situation for Dutch infants even grew worse.279 In the period 1841-1860, about
18.9 per one hundred live-born children died before their first birthday. In the following
decades, infant mortality increased to 20.4 per one hundred live-born children in the period
1861-1874. Eventually, after 1875, infant mortality started to decline so that in the period
1934-1939, mortality figures dropped to 3.9 per one hundred live-born children.
Figure 5.1 shows the trends in infant mortality for all the Dutch provinces from 1850
to 1930. Compared to other Dutch regions, levels of infant mortality in the Dutch province
of North Brabant were high from the 1880s onward. In the period 1880-1930, the infant
mortality rate (IMR) of North Brabant continually exceeded the national average, whereas in
the period before 1880, the IMR in this region was relatively low. In the other provinces in
the northern and western parts of the Netherlands, death rates were high until the 1870s,
and then declined rapidly. The shift from initially relatively low levels of infant mortality
during a large part of the nineteenth century to an even moderate increase of IMR between
1860 and 1880 and eventually a slow decline of infant mortality in the Brabant region in the
late nineteenth and early twentieth century is considered remarkable and needs further
explanation.280
When comparing the levels and trends in infant mortality in North Brabant with
those of other regions, it is important to be aware of the diversity of the experiences within
Brabant too, not only over time, but in particular over place as well. Until the 1860s, in large
parts of the western Netherlands (almost the whole province of Zeeland, Holland, the
southern part of North Holland and the most western part of Utrecht), infants had a one in
four chance of dying within a year after birth. Infant mortality rates were very low in parts of
Friesland, Groningen, Drenthe, Overijssel, Gelderland, and in parts of North Brabant.
However, the north-eastern part of North Brabant in the 1840s already showed areas with a
rather high IMR. In the last decades of the nineteenth century, this regional pattern changed
considerably. During the process of infant mortality decline starting from the 1870s
onwards, the western part of the Netherlands improved its position. However, in the
provinces of North Brabant and Limburg, a large band of municipalities in the northern part
and later also in other parts of the province around the city of Eindhoven started to show
relatively high death risks for children. This process continued so that eventually, in the
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period 1934-1939, the western and especially the north-eastern part of Brabant now also
showed relatively high infant mortality.281
Figure 5.1 Infant mortality in The Netherlands by province, 1850-1930

This trends suggest a change in the general state of health of the Brabant population
at the turn of the century. Not only was mortality among infants in Brabant higher than in
other Dutch regions, but also regarding mortality at other ages, Brabant had lost its
favourable position. Especially children and adolescents below age 20 in North Brabant now
had higher mortality rates than children of the same age group in other provinces. This
chapter will mainly focus on morbidity (i.e. the prevalence of a disease) and mortality
regimes of infants (children below age one). It is exactly those young age groups and in
particular the youngest group of infants that were overrepresented in the total population
during most of the nineteenth century. Subsequently, excess mortality among these age
groups accounted for a large part of total mortality.
According to previous research on the remarkable demographic situation of North
Brabant outlined above, the more or less accepted explanation for the high IMR after 1875
and the slow mortality decline towards the end of the nineteenth century in this province is
a change in breastfeeding practices.282 After 1880, more Brabant women stopped
breastfeeding their newborns. This not only increased their own fertility, but also increased
infant mortality as artificially fed infants were exposed to higher death risks. Various authors
281
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in the past have tried to shed some light on the role of breastfeeding.283 However, a
comprehensive overview of the exact role of breastfeeding in explaining mortality is still
lacking, especially for the situation in North Brabant in the final decades of the nineteenth
century. We will make a start by investigating the importance of infant diet in order to
explain the high death risks of Brabant infants in this period.
The central question of this chapter is whether we can detect a change in
breastfeeding practices by looking at the main causes of infant death. For this purpose, the
mortality patterns distributed by age and cause of death will be compared for two periods,
1875-1879 and 1895-1899, using local aggregated cause of death data. Subsequently, we will
study the (changes in) contribution of causes of death to the total infant mortality in these
two periods. We are particularly interested in possible changes over time in the number of
deaths caused by acute digestive disorders indicating a possible decline in the incidence and
duration of breastfeeding. If there was a change in breastfeeding practices in this specific
historical setting, we also want to know whether there were differences between rural and
urban settings, and between Catholic and non-Catholic settings.

5.2

Historiography

In the past, several explanations for the remarkable demographic pattern in North Brabant
have been proposed and studied.284 Most researchers were interested in the regional
differences in crude mortality rates within the Netherlands. As stated above, large parts of
the western areas of the Netherlands experienced high levels of mortality until about 1875.
In parts of Zeeland, a province in the south-west of the country neighbouring the Belgian
province of East Flanders, rates reached levels of fifty per thousand.285 During this period,
the considerable regional differences in mortality can largely be explained by variations in
infant and child mortality rates. Some regions witnessed infant and child mortality rates that
can be described as truly devastating. While the IMR in North Brabant in the period 18411860 was 16.8 percent, levels in South Holland and Zeeland reached up to 26.3 and 26.8
respectively.286 In 7 percent of all Dutch municipalities infant mortality amounted to no less
than 30 percent. Those municipalities were all situated in the western part of the
Netherlands, whereas in the eastern parts of Friesland, the eastern part of Groningen,
Drenthe, Twente, the Veluwe, the southern part of North Brabant and the northern part of
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Limburg, circumstances were much more favourable. Here, less than 10 percent of the
newborns died before their first birthday.287
As mentioned in earlier chapters, the sociologist Hofstee has interpreted the
dichotomy between the southern provinces of North Brabant and Limburg and the northwestern provinces where (infant) mortality levels were strikingly high until 1875 as a result
of the presence of salinization (verzilting) and contaminated water in the western part of the
Netherlands. Consequently, infectious diseases such as malaria, enteritis and cholera were
ubiquitous.288 According to Hofstee, the decline of (infant) mortality in the coastal provinces
after 1875 must be explained by the emergence of a ‘modern mentality’. Here,
improvements in personal hygiene developed much earlier and people were more willing to
call for medical help. In the southern provinces, this modern mentality did not occur until
after 1900. As a result mortality levels remained high in this area for a long time.
Other scholars have ascribed this mortality decline to economic development.289 In
the second part of the nineteenth century some important types of industry (trade, shipping,
and manufacturing) started to flourish again in the western provinces; meanwhile, the rest of
the country was stricken by the agricultural crisis of the 1880s. Consequently, malnutrition
and poor resistance to disease became the main enemies in the provinces of both North
Brabant and Limburg. Hence, infant mortality decline only started several decades later,
which meant that the core of regions with excess infant mortality shifted initially from the
west to the south and then to the eastern part of the country. Especially the north-eastern
part of Brabant (Peel, Meierij, and Maaskant) and the adjoining parts of northern and
southern Limburg then experienced relatively high levels of infant mortality.290
Various authors have argued that the dichotomy between north-west and south-east
was rather a consequence of differences in feeding practices, and that breastfeeding and
artificial food determined levels of infant mortality to a large extent. In their article on longterm trends of infant and child mortality, Vandenbroeke and colleagues stated that
breastfeeding practices were the decisive explanatory factor of infant mortality. For the
North Brabant case, they explained that a change in incidence and duration of breastfeeding
in particularly this region could have been affected by the emergence of certain types of
industry (textiles, clothing, footwear, cigars, and light bulbs) towards the final quarter of the
nineteenth century, as a result of which participation of women in the labour force (including
married women) increased.291 However, this idea was refuted by Kalb in his study on the
Philips company in Eindhoven around 1900. He argued that, although the deployment of girls
and young women was substantial in the factories, in the event of a marriage these women
left the workplace.292
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In his work, Hofstee had paid very little attention to feeding practices despite its
close link to the use of contaminated water. The Belgian demographer Lesthaeghe took the
opportunity to test both the breastfeeding hypothesis of Vandenbroeke and the quality of
drinking water hypothesis of Hofstee. While Vandenbroeke considered differential durations
of breastfeeding and postpartum amenorrhoea (infecundability because of lactation) a
common cause of covariance between infant mortality and marital fertility, Hofstee believed
both phenomena were influenced by other more isolated variables. Breastfeeding
differentials were too small to produce such marked differences in fertility and infant
mortality. As far as infant mortality was concerned, Hofstee attached great importance to
the quality of drinking water, customs regarding supplementary feeding and potions, and the
presence of malaria. In his article, Lesthaeghe introduced a diagram representing the
correlation between breastfeeding (and postpartum amenorrhoea), infant mortality, natural
marital fertility, and the effects of other factors. Those other factors were quality of drinking
water, the incidence of malaria, wet nursing, access to medical care, and general living
conditions (education, hygiene, and female employment). He concluded that his contribution,
‘based on current knowledge with respect to interrelationships between intermediate
fertility variables, indicates that the breastfeeding hypothesis has indeed been credited with
too much explanatory power by Vandenbroeke and others, but also that it cannot be
dismissed altogether as argued by Hofstee’.293 Interaction effects between customs or
ecology and the proportion of women initiating breastfeeding or the duration of lactation
were not sufficiently taken into account by either Hofstee or Vandenbroeke. He stated that
the problem was not one of factor X versus factor Y, but of the effect of X plus the effect of
Y plus the effect of the combination XY.294
In a subsequent study, Van Poppel examined the correlation between high infant
mortality and membership of the Roman Catholic Church in the Netherlands. He concluded
that high infant mortality was caused by a reluctance of Catholic mothers to breastfeed their
babies, especially in the southern provinces after 1880. In line with this assertion, Meurkens
has suggested that the central role of the Catholic Church in the province of North Brabant
was an enduring characteristic in the nineteenth century that affected its subjects with a
morality standard in which breastfeeding was considered inappropriate.295
Of all studies regarding the remarkable demographic characteristics of the Brabant
region, the local study of the industrial town of Tilburg by Van der Heijden is the most
elaborate. The aim of his study was ‘to try and understand the factors that affected the
extent of infant and child mortality’.296 Using a dataset of almost five thousand children born
in the period 1904-1906 in Tilburg, he tested several theories or independent variables
proposed by Lesthaeghe in 1983, such as the effect of demographic factors, the general
conditions of life (social status and income of father), the accessibility of medical care, the
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quality of drinking water, and the way in which infants were fed.297 Van der Heijden found
that, besides demographic variables, the manner of feeding can be considered the main
explanatory factor of high infant and child mortality in nineteenth-century Tilburg.

5.3

The Importance of Infant Diet

The determinants of excess infant mortality in the nineteenth century are most probably a
mix of biological, environmental, medical-technological, socioeconomic, and cultural factors.
More specifically, survival chances of infants in the past depended on both the family (and its
characteristics) in which the child was born, as well as on the environment in which the
family was settled. The literature on the temporal and spatial variation of infant mortality
levels in historical populations has debated the role of a wide variety of factors: infant diet
(breastfeeding), the quality of drinking water, the accessibility of medical care, the physical
environment, socioeconomic factors, the legitimacy status of children, and parental
education or literacy.298
However, the current historical debate has mainly focused on the effects of
breastfeeding practices. Most scholars dealing with infant mortality in the past have stated
that the fact of whether a child was breastfed or not was definitely the most important
factor for infant survival. As in contemporary underdeveloped countries where there are no
proper water supply and sewage systems, infants who were exclusively breastfed from birth
and received no additional food were best protected against pathogens and thus protected
from fatal diseases. Moreover, various studies have shown that in the Netherlands and also
in other European countries, diarrhoeal diseases and other water- and food-borne infectious
diseases were by far the most common causes of death among infants and young children.299
Within the Netherlands, there were regional variations in feeding practices concerning both
the incidence and duration of breastfeeding, and the moment at which artificial food such as
cow’s milk and porridge were introduced into the infant’s diet. In the northern province of
Friesland, breastfeeding was very common whereas in the south-western province of
Zeeland, most infants were artificially fed from a very early age. These local feeding practices
are reflected in low and high infant mortality levels respectively.300
In line with this, others have studied the quality of drinking water and the impact of
the installation of central water supply and sewage systems on the decline of infant mortality.
Before sanitary reforms, most infants who were artificially fed were exposed to
contaminated water. In his work on urban infant mortality in late nineteenth- and early
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twentieth-century Germany, Vögele focused particularly on sanitary reform measures like
water and sewage systems and municipal milk supply. He concluded that although in theory
these reforms could have contributed to the infant mortality decline, in practice their effect
was marginal.301 Often, the systems did not meet hygiene requirements and the acceptance
among the population, in particular among the lower classes, was limited. Like Vögele,
Hofstee did not believe the installation and diffusion of water systems of much value in the
decline of mortality at the end of the century, mostly because this decline did not start in the
urban areas. Additionally, Van der Heijden found no causal connection in his study of the
town of Tilburg. On the contrary, families that were connected to the municipal water
system experienced even higher infant death risks than families that were not connected.302
It seems that especially during the early stages of sanitary reform, children who were
breastfed were still better off than their less fortunate bottle-fed counterparts.
In this chapter we will reflect on the importance of infant diet in order to explain the
high mortality risks of North Brabant infants in the period 1875-1900. Is it possible to detect
a change in breastfeeding patterns by looking at the main causes of infant deaths? A recent
article by Gunnar Thorvaldsen has investigated the presence of a European breastfeeding
pattern before the Second World War.303 Thorvaldsen argues that in Western Europe there
may have been a breastfeeding pattern with more extensive breastfeeding in the northern
parts of the continent, and a greater use of wet nurses and artificial nourishment in the
Catholic southern parts, and that this pattern may have been rooted in long-lasting cultural
factors. For the Brabantine case, we are particularly interested in whether women refrained
from giving their newborns breast milk towards the last decades of the nineteenth century.
Whether this restraint was culturally determined (a culture of shame put forward by the
Catholic Church) or economically based (an increase in female labour) will not be studied
here (the issue is addressed in Chapter 6), but can help to explain the detected changes over
time and place. Since nutrition can be so important for understanding the levels and trends
in local and regional infant mortality rates, it is essential to start summarizing what
information we have for local feeding methods and traditions.304
As was mentioned briefly in the introduction, we are not only interested in detecting
a change in breastfeeding habits but also in related differences between rural and urban
North Brabant and between Catholic and Protestant settings. In such a study, we expect to
find higher percentages of infant deaths caused by acute digestive disorders, indicating a
decline in incidence and duration of breastfeeding, especially in the rural areas of the
province. In the first place there is evidence from contemporary medical doctors describing
the circumstances in their countryside medical practice. For example, the medical doctor
Pieter Adriaan Barentsen, who had a practice in the countryside of the Peel and the
Kempen, two regions in the eastern part of the province, noticed local Brabant women
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leaving their youngest in the care of slightly older siblings or grandmothers.305 During the
summer period most of these women probably had less time or no time at all to breastfeed
their own infants because they had to work on the land during harvest season. The work of
these women must have had a negative effect on the survival chances of infants. Moreover,
peasant families in the countryside often had a cow or goat at their disposal, making access
to artificial infant feeding easier.
We also expect to find higher percentages of infant deaths caused by digestive
disorders, especially in predominantly Roman Catholic municipalities. Various historians and
sociologists have highlighted the causal connection between denomination and infant
mortality, with particular reference to Roman Catholics.306 It has been stated that Catholics
attached less value to new insights regarding hygiene and (public) health issues. In the case of
North Brabant, much importance has been ascribed to the local Roman Catholic clergy and
their authority and power over the Brabant peasant population. In the course of the
nineteenth century, the local clergy started a campaign against everything physical (or sexual)
and therefore shameful. For instance, the reluctance among Catholic mothers to breastfeed
their newborns has often been ascribed to the extraordinary prudishness the priests insisted
upon, therefore cultivating a culture of shame. After 1850, the clergy actively disapproved of
breastfeeding on the grounds that exposing the breasts was something shameful.307

5.4

Data and Methods

Good figures on causes of death at national level are only available from the 1870s onwards,
before which time data are incidental. Nation-wide medically certified cause of death
registration began in the Netherlands on 1 June 1865 with the introduction of the Public
Health Inspectorate Act and the Medical Practitioners Act. In 1875, a classification was
introduced consisting of thirty-four categories and an additional ten subcategories of causes
of death. Data for all municipalities were published for the five-year periods 1875-1879,
1880-1884, 1885-1889, 1890-1894, and 1895-1899. For all periods, data were published for
age categories 0-1, 1-4, 5-13, 14-19, 20-49, 50-64, 65-79, and 80 and above.308
For this chapter, the numbers of deaths by cause of death (thirty-four categories)
were entered into a database for two periods, 1875-1879 and 1895-1899, and for all 185
North Brabant municipalities. Between 1875 and 1900 there were no changes in municipal
boundaries in the province of North Brabant. Using national cause of death data, differences
between (for instance) urban and rural regions or Roman Catholic and non-Roman Catholic
localities can be obtained. In the near future the numbers of deaths for the other periods
and other provinces will be entered as well. In this chapter, some of the results will be
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presented using the classification according to Table 5.2 but most results will be presented
using the classification of thirty-four categories in order to get a complete view.
The classic way of examining feeding practices in a historical population is to measure
the length of birth intervals, which is the time in months between two successive births. The
length of the interval is an indicator for the presence or absence of lactation. When a
mother is breastfeeding her baby, the return of her ovulation is delayed and therefore the
risk of a next birth will decrease. Nursing a child will postpone a following pregnancy. The
effect of breastfeeding on fertility can be detected by comparing women who suffered an
infant death and women with surviving infants.309 Besides birth interval analysis, cause of
death data can also shed some light on the feeding practices in a specific region. In regions
where children are artificially fed during infancy (e.g. by diluted or undiluted cold cow’s milk
of goat’s milk) or are given additional food such as porridge or even solid food, it is expected
that relatively many infants are likely to die from digestive disorders (e.g. acute diarrhoea).
To analyse cause-specific mortality, causes of death will be regrouped into a
restricted number of categories (see also Table 5.2).310 This not only has to do with the fact
that the thirty-four categories for the period 1875-1899 often contain very small numbers. In
addition to that, the use of subgroups might solve some problems related to the inaccuracy
of the data. Problems in recognizing the disease by the doctor, in translating a diagnosis into
a specific cause of death, and in selecting and coding the cause of death into a category have
less serious consequences where use is made of less detailed and more broad categories. On
the other hand, these groupings cannot be so broad that they cover diseases too
anatomically and aetiologically different from each other. Several authors have followed an
approach in which they distinguished infectious diseases and other, more vaguely described
causes of death, and in which infectious diseases were further differentiated according to the
means of transmission. Diseases transmitted mainly by air and direct human contact, are
summarized as airborne diseases and include whooping cough, measles, smallpox, scarlet
fever, respiratory tuberculosis, disseminated tuberculosis, acute respiratory tuberculosis,
acute respiratory diseases (influenza/acute bronchitis, pneumonia, diseases of the pleural
cavity), diphtheria/croup, scarlet fever, rheumatic fever and acute nephritis. A second group
of infectious diseases includes causes of death indicating water- and food-borne infectious
diseases or signs of poor hygienic conditions. This includes Asiatic cholera and cholera
nostras, typhus/typhoid fever, acute digestive diseases (diarrhoea/dysentery, appendicitis, and
peritonitis), and abdominal tuberculosis. The common denominator is the assumption that
deficient hygiene and/or breastfeeding were a contributing factor. Other infectious diseases
with mixed aetiology included brain diseases (syphilis, convulsions, puerperal fever, and
malarial fevers (intermittent and pernicious). All external causes of death are taken together
in one category. Finally, congenital anomalies and debility were distinguished from all other
causes with no obvious symptoms of infectious diseases and from unspecified, ill-defined or
unknown causes of death.
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Table 5.2 Classification of causes of death in the period 1875/79-1900
Congenital malformations
1
Premature births, congenital anomalies
Debility
2

Debility, tuberculosis

Water- and food-borne infectious diseases
7
Typhoid fever
26/26*
Diarrhoea, dysentery
27/27*
Cholera Asiatic, cholera nostras
28
Acute diseases of the digestive system
Airborne infectious diseases
10
Smallpox
11
Scarlet fever
12
Measles
18
Tuberculosis of lung and larynx
19
Croup
20
Whooping cough
21
Influenza, acute respiratory diseases
25
Diphtheria
Other infectious diseases (mixed aetiology)
3*
Syphilis
9,9*
Intermittent fever, pernicious fever
14
Convulsions, trismus, epilepsy
16
Dementia, delirium tremens, acute and chronic brain diseases
17
Diseases of the spinal cord, paralysis
31*
Puerperal fever
External causes
32,32*
Hunger and neglect, burning, violence, suicide by poisoning
33,33*
Drowning, suicide
Other non-infectious diseases
3
Scrofula, rachitis
4
Abscess, ulcer, gangrene
5
Cancer (of the uterus, of the testes, of the digestive system)
6*
Scurvy
8
Continuous fever
13
Other acute skin diseases, anthrax
15
Apoplexy
18*
Coughing up of blood
22
Chronic respiratory diseases
23,24
Acute diseases of the circulatory system, rheumatism, arthritis, aneurism
29
Chronic diseases of the digestive system
30
Acute and chronic diseases of the genital–urinary system
31
Maternal mortality
Unspecified, ill-defined or unknown causes
6 Dropsy
34 Unknown
*Subgroups.
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According to Willibrord Rutten, who used the cause of death registration in order to
study the process of medicalization in the Netherlands, one must be well aware of the
shortcomings of the data.311 In the first place, the processing of death and cause of death
statistics was organized by means of a decentralized system until 1926. For this purpose, the
Netherlands was divided into seven districts each having its own health inspector responsible
for organizing and handling the local data. Not all inspections were carried out in the same
way as is evident from the large variety and interaction between the numbers of deaths with
unknown cause of death and the number of deaths without medical attention. Subsequently,
the instructions for registration changed from time to time. Due to the complex and
methodologically difficult nature of the data, issues to do with illness and cause of death can
best be dealt with at local level.
For the period after 1900, aggregated information is also available despite the fact
that the information is not as rich as for the period 1865-1900. Annual cross-classification of
numbers of death by age, sex, and cause of death from then on is only available for the
province as a whole and for towns with more than 20,000 inhabitants (the Brabant towns of
Tilburg, ’s-Hertogenbosch, and Breda). For all other municipalities data are available on the
distribution of deaths by age, and on the distribution of deaths by cause of death separately.
For the purpose of this chapter, we restrict ourselves to the cause of death data for the
period 1875-1899.
In order to compare the health situation of infants in different environments within
the province of North Brabant we have made a distinction between urban and rural
municipalities. For studying urban settings we used data for four larger towns: ’sHertogenbosch, Tilburg, Bergen op Zoom, and Breda. By adding up the numbers of death
for all the other Brabant municipalities we obtained information on the ‘rural’ area of North
Brabant.
To see whether religion played a role in the possible change in breastfeeding
practices, in other words if Catholic mothers behaved differently from Protestant mothers,
we made a distinction between Catholic and non-Catholic municipalities. In order to
separate the Catholic regions from the non-Catholic regions (i.e. municipalities with mixed
religious composition or predominantly Protestant municipalities) we calculated the
percentage of Roman Catholics for each North Brabant municipality in the census year 1889.
About 86 percent of all Brabant municipalities had a percentage of Catholics that was
seventy and above in 1889. To illustrate further that this was a predominantly Catholic
province, 80 percent of the municipalities had a population of which more than 90 percent
was Roman Catholic; 15 percent of all municipalities were exclusively Roman Catholic.
Those municipalities were all situated in the eastern part of the province (the regions of the
Peel, the Kempen, the Meierij, and Maaskant). From what we will call the Catholic regions,
only four municipalities were of mixed composition. Those regions had a Catholic majority
between 53 and 66 percent. In 1889, twenty municipalities had a population that was
predominantly Protestant. Those were all situated in the north-western part of the province,
311
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called the Langstraat and Land of Heusden and Altena, adjoining the provincial border of
South Holland. This area is also part of the so-called Dutch Bible Belt. Here, the percentage
of Roman Catholics varied from 0 to 40 percent. For obtaining so-called Catholic localities,
we will make use of all 157 municipalities with a population of Roman Catholics of more
than 50 percent.

5.5

Results and Discussion

5.5.1 Differences in Time
Figure 5.3 shows the distribution of causes of infant death in percentages in the province of
North Brabant in the period 1875-1900, for all five-year periods. As is apparent from the
figure, the group of congenital malformations remained small over time, varying from less
than 1 percent to 6.5 percent. Also, the group of non-infectious diseases remained small but
constant during the final quarter of the nineteenth century, from 5 percent in the earlier
period to 8 percent toward 1900. Another group that remained rather constant in those
years concerns the airborne infectious diseases; between 1875 and 1900 some 10 to 14
percent of infants died from either influenza, respiratory tuberculosis or other such diseases
transmitted by air and human contact. The group of external causes such as hunger, neglect,
and drowning continued to be marginal between 1875 and 1900; during the whole period
this was about 0.1 percent.
Although the cluster of unspecified, ill-defined and unknown causes of death also
increased from 15 to 20 percent in this period, most changes took place in the groups
concerning infectious diseases. In the first place, there was a remarkable increase of infant
deaths caused by water- and food-borne diseases indicating a rise in deficient hygiene and
breastfeeding. Until 1885, the percentage of deaths from acute digestive disorders was quite
small with only 4 percent in the period 1880-1884, whereas after 1885, this type of
infectious disease carried off a fifth to a fourth of all infant deaths. Secondly, the cluster of
other infectious diseases with mixed aetiology declined towards the end of the nineteenth
century. In the period 1875-1879, about a fourth of all infant deaths was caused by brain
diseases, malaria or fevers. Around 1900 this was some 14 percent. Until 1885, debility (i.e.
feebleness or weakness) was a substantial cause of death among infants; in the period 18801884, some 40 percent of infants died from this cause. After 1885, there was a continuous
decline from 29 percent in 1889 to 12 percent in 1900.
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Figure 5.3 Relative distribution of causes of death (regrouped) in North Brabant, 1875-1899
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and unknown causes
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Table 5.4 shows the distribution in terms of percentage of infant deaths for all thirty-four
separate causes of death for two periods; 1875-1879 and 1895-1899. From this table, it is
calculated that debility, including a certain type of tuberculosis, carried off no less than 27
percent of the infants that died in the period from 1875 to 1879 in North Brabant, and that
convulsions were responsible for another 23 percent. In this period, acute disorders of the
respiratory system, including influenza, were also a major cause of death (8 percent). Acute
diseases of the digestive system claimed some 7 percent while diarrhoea and dysentery
accounted for another 6 percent. Secondary killers, then, were premature births and
congenital anomalies, brain diseases, whooping cough, chronic digestive disorders and the
mixed disease category of scrofula, rachitis, and syphilis. Together, these disorders
accounted for some 9 percent of infant deaths leaving 18 percent of deaths caused by other
factors.
In the later period, from 1895 to 1899, the percentage of deaths caused by debility
had dropped to 12 percent, as did convulsions (from 23 percent to 12.5 percent). In the
period between 1875 and 1899, the percentages of deaths by debility and convulsions had
dropped by 15 percent and 11 percent respectively. In the period 1895-1899, the main cause
of death concerned diseases of the digestive system. Together with the group of infants that
died from diarrhoea or dysentery and chronic diseases of the digestive system, about 30
percent of the infants died because of acute and chronic digestive disorders. Other
important killers were influenza (11 percent) and premature births and congenital anomalies
(6.5 percent). Between 1895 and 1899, 20 percent of the infants still died without a medical
doctor able to establish a cause of death.
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Table 5.4 Causes of infant death in North Brabant, 1875-1879 and 1895-1899

Cause of death
1. Premature birth, congenital anomalies
2. Debility, tuberculosis
3. Scrofula, rachitis, syphilis
4. Abscess, ulcer, gangrene
5. Cancer (of the uterus, of the testes, of digestive
system)
6. Dropsy
7. Typhoid fever
8. Continuous fever
9. Intermittent fever, pernicious fever
10. Smallpox
11. Scarlet fever
12. Measles
13. Other acute skin diseases, anthrax
14. Convulsions, trismus, epilepsy
15. Apoplexy
16. Dementia, delirium tremens, acute and chronic
brain diseases
17. Diseases of the spinal cord, paralysis
18. Tuberculosis of lung and larynx
19. Croup
20. Whooping cough
21. Influenza, acute respiratory diseases
22. Chronic respiratory diseases
23. Acute diseases of the circulatory system, acute
rheumatism, arthritis
24. Aneurism
25. Diphtheria
26. Diarrhoea, dysentery
27. Cholera Asiatic / nostras
28. Acute diseases of the digestive system
29. Chronic diseases of the digestive system
30. Acute and chronic diseases of the genital–urinary
system
31. Maternal mortality
32. Hunger and neglect, burning, violence, Suicide by
poisoning
33. Drowning, suicide
34. Unknown
Total

1875-1879
Total
386
4336
154
41

%
2.4
27.3
1.0
0.3

18951899
Total
1157
2205
196
68

2
62
3
28
19
15
3
35
62
3719
19

0.0
0.4
0.0
0.2
0.1
0.1
0.0
0.2
0.4
23.4
0.1

4
9
1
6
2
8
2
49
30
2230
2

339
13
22
35
240
1352
130

2.1
0.1
0.1
0.2
1.5
8.5
0.8

278
32
49
18
318
2010
128

3
21
2
898
5
1148
335

0.0
0.1
0.0
5.7
0.0
7.2
2.1

122
44
11
1515
14
2998
752

21
1

0.1
0.0

49
0

16
3
2398
15866

0.1
0.0
15.1
100

13
4
3586
17910

Diff. (%)
%
6.5
12.3
1.1
0.4
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.3
0.2
12.5
0.0
1.6
0.2
0.3
0.1
1.8
11.2
0.7
0.7
0.2
0.1
8.5
0.1
16.7
4.2
0.3
0.0
0.1
0.0
20.0
100

+4
-15.0
+0.1
+0.1
0.0
-0.3
0.0
-0.1
-0.1
0.0
0.0
+0.1
-0.2
-11.0
-0.1
-0.6
+0.1
+0.1
-0.1
+0.3
+2.7
-0.1
+0.7
+0.1
0.0
+2.8
0.0
+9.5
+2.1
+0.1
0.0
0.0
0.0
+4.9

When discussing Table 5.4 we have to take into account the various epidemics that still
occurred in the last decades in the Netherlands. Although most peaks in mortality took
place before the 1870s, there were certainly some peak years between 1880 and 1885 due
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to epidemics of contagious diseases like measles, scarlet fever, and diphtheria. Many of these
epidemics were regional rather than national in their effect. In the period after 1875, the
province of North Brabant did not experience highly dramatic epidemics anymore, at least
not among children below age one.312
The question is, of course, what the reasons are for these changes in the patterns of
sickness and causes of death among North Brabant newborns. We may assume that some of
these changes are real, still keeping in mind the difficulties of the data. We can certainly
detect an increase in infant deaths caused by digestive disorders, which strongly suggests a
change in breastfeeding patterns. If Brabant mothers were becoming more and more
reluctant in breastfeeding their newborns towards the final quarter of the nineteenth
century, this is indeed reflected in an increase of infant deaths caused by acute diarrhoea and
other digestive disorders such as constipation and dehydration. From 1875-1879 to 18951899, we observe an increase of nearly double from about 18 percent to almost 30 percent.
This points to an increase in the number of children directly suffering from poor quality
nutrition and poor hygiene.
However, a large part of the variations between the two periods may also be
explained by changes in medical knowledge, improvements in the diagnosing of diseases and
codified knowledge in the course of the nineteenth century. In other words, when
comparing our two separate periods, certain conditions and symptoms may have been
recognized by doctors in a different way and, therefore, may have been classified in a
different way. For example, in the earlier period certain symptoms may have been
recognized as convulsions; a few decades later, medical doctors may have coded more or
less the same symptoms as digestive disorders. According to a medical dictionary from 1883,
convulsions were effusions of blood that pressed upon the surface of the brain causing
seizures:
But, still more frequently, convulsions in infancy are excited by mere peripheral
irritations as during the process of teething, from an overloaded stomach, or from
indigestible food. Diarrhoea, worms, et cetera also take their place as more or less
frequent excitants or convulsive paroxysms in infants [...] Lastly, an infant which has
taken the breast of a woman who has shortly before been much perturbed by violent
anger, grief, or any other strong emotion, may thereafter, if predisposed, be seized
with convulsions – probably owing to the milk of the nurse having been so altered in
quality as to have led to gastric trouble and irritation in the infant.313
In other words, large groups of deaths, initially diagnosed as being caused by convulsions,
were being re-diagnosed as digestive disorders by the end of the nineteenth century. The
diagnostic description here is not without its own ‘medieval’ quality – bad humour makes
bad milk. However, we know that medicine had improved in specific diagnostic areas. The
fact that by the end of the nineteenth century less infant deaths were diagnosed as epileptic
seizures but instead as gastric trouble and irritation seems highly plausible. That would
312
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Children in the age group 1-5 still suffered from contagious diseases like measles and diphtheria after 1880.
Quain, A dictionary of medicine, p. 300.
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certainly neutralize the at first sight spotted increase in diarrhoeal disorders. At the same
time, we simply cannot know how medical doctors exactly classified in case of unclear
symptoms.
Surprisingly, the category of unknown causes of death remained high and even
increased in the last decades of the nineteenth century in North Brabant. We would expect
that with a normal increase in medical knowledge, more causes of death could be
recognized, diagnosed and classified. That was however not the case. This can probably be
explained by the fact that calling for medical help especially in the countryside of North
Brabant remained the exception rather than the rule. Furthermore, diagnosis of infant
diseases trailed behind the medical advances for adults for a long time.
Access to medical care in late nineteenth-century Netherlands was fully studied by
Rutten in two subsequent articles based on national registration of the causes of death.314 In
his first article he discussed regional patterns of mortality and the process of medicalization
by studying the frequency of mortality without medical attention. In the final quarter of the
nineteenth century, as few as 5 to 6 percent of those who died were not treated by a
medical doctor, which was relatively low compared to other parts of north-west Europe.315
As stated by the author, the family doctor had made his debut in the majority of Dutch
families as early as the 1870s. However, the number of deaths without medical treatment
used on the patient during his last illness was rather unevenly spread across the country. In
the coastal provinces of the Netherlands (except Zeeland), calling a doctor at one’s
deathbed proved much more common than in the inland provinces of Drenthe, Overijssel,
Gelderland, North Brabant, and Limburg. The municipal data of North Brabant show
relatively high numbers of people dying without having had any medical treatment in
particularly the eastern part of the province and also in the areas along the river Maas.
According to Rutten, this had little to do with the fact that there were fewer medical
doctors available in the inland regions. On the contrary, it was the demand, the level of
prosperity and the level of urbanization that predicted the degree to which the local
population requested medical care. Particularly in poor rural regions, relatively many people
died without having had medical treatment during their final hour. Here, the standard
consumption pattern did not include professional medical care until well into the twentieth
century.316
Regional variation, affected by both urbanization and wealth, was not the only factor
in play here. Chances of medical attention were also unevenly spread across members of the
family. In his article on the unequal medical treatment within the family, Rutten found
maximum numbers of deaths without medical treatment for both infants and elderly
people.317 The proportion of deaths without medical attention was three to four times
higher for infants than for adults between twenty and fifty years. For people older than
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315

132

eighty years, it was two to three times higher.318 Contemporaries too acknowledged the
differences in treatment between adults and children. Some nineteenth-century medical
doctors considered the absence of medical care for infants as proof of a lack of parental
affection. However, according to Rutten, this absence of medical care for infants should
rather be explained by the fact that the medical profession gained easier access to treating
adult patients because they had better survival chances.319 Consequently, it seemed as if
medical therapies were more successful on adults than on young children and elderly people.
In this manner, the fatalistic opinion prevailed that, in the case of sick infants, nothing could
be done. Moreover, as the social security of the family depended entirely upon the wellbeing
of the breadwinners, the family invested more heavily in the recovery of its adult men and
women.320
5.5.2 Differences between Rural and Urban Settings
Table 5.5 shows the causes of infant death in both the rural areas of North Brabant and the
urban areas, i.e. the towns of ’s-Hertogenbosch, Tilburg, Bergen op Zoom, and Breda.
Contrary to what we would expect, namely higher percentages of fatal digestive disorders in
the countryside of North Brabant, this table shows that the overall percentage of infants
dying from diseases of the digestive system was higher in the urban environment. In the
earlier period 1875-1879, about 11 percent of the urban infants died from acute digestive
disorders; acute diarrhoea accounted for some 7.5 percent. In the same period, 6.5 percent
of the infants that died in the countryside were stricken by acute digestive disorders, and
another 5 percent died from acute diarrhoea. In the later period 1895-1899, the percentage
of newborns dying from acute digestive disorders was twice as high in the urban centres.
The same was true in the countryside. Here too, the percentage had more than doubled.
Between 1895 and 1899, relatively more infants died from diarrhoea or dysentery in the
rural localities of North Brabant than in the urban centres.
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Table 5.5 Causes of infant death: rural versus urban Noord-Brabant, 1875–1879 and 1895–
1899.
Cause of death

1. Premature birth, congenital
anomalies
2. Debility, tuberculosis, scurvy
3. Scrofula, rachitis, syphilis
4. Abscess, ulcer, gangrene
5. Cancer (of the uteris, of the
testes, of digestive system)
6. Dropsy
7. Typhoid fever
8. Continuous fever
9. Intermittent fever, pernicious
fever
10. Smallpox
11. Scarlet fever
12. Measles
13. Other acute skin diseases,
anthrax
14. Convulsions, trismus,
epilepsy
15. Apoplexy
16. Dementia, delirium tremens,
acute and chronic brain diseases
17. Diseases of the spinal cord,
paralysis
18. Tuberculosis of lung and
larynx
19. Croup
20. Whooping cough
21. Influenza, acute respiratory
diseases
22. Chronic respiratory diseases
23. Acute diseases of the
circulatory system, acute
rheumatism, arthritis
24. Aneurysm
25. Diphtheria
26. Diarrhoea, dysentery
27. Cholera Asiatic / nostras
28. Acute diseases of the
digestive system
29. Chronic diseases of the
digestive system
30. Acute and chronic diseases
of the genito-urinary system

1875-1879
Townsa
Total
40

1895-1899
Countrysideb
Total
346

%
1.4

807 27.4
8 0.3
5 0.2
2 0.1

%
2.7

3529 27.3
146 1.1
36 0.3
0 0.0

Townsa
Total
179

%
4.5

Countrysideb
Total
978

%
7.0

465 11.7
45 1.1
9 0.2
0 0.0

1740
151
59
4

12.5
1.1
0.4
0.0

23
0
4
13

0.8
0.0
0.1
0.4

39
3
24
6

0.3
0.0
0.2
0.0

0
0
1
1

0.0
0.0
0.0
0.0

9
1
5
1

0.1
0.0
0.0
0.0

1
1
9
16

0.0
0.0
0.3
0.5

14
2
26
46

0.1
0.0
0.2
0.4

6
0
12
4

0.2
0.0
0.3
0.1

2
2
37
26

0.0
0.0
0.3
0.2

607 15.3

1623

11.6

835 28.4

2884 22.3

1
73

0.0
2.5

18
266

0.1
2.1

0
85

0.0
2.1

2
193

0.0
1.4

2

0.1

11

0.1

5

0.1

27

0.2

5

0.2

17

0.1

10

0.3

39

0.3

8 0.3
48 1.6
314 10.7

27
192
1038

0.2
1.5
8.0

7 0.2
47 1.2
429 10.8

11
271
1581

0.1
1.9
11.3

0.7
0.0

109
2

0.8
0.0

1.1
0.8

83
91

0.6
0.7

5 0.2
0 0.0
223 7.6
0 0.0
315 10.7

16
2
675
5
833

0.1
0.0
5.2
0.0
6.4

10 0.3
4 0.1
311 7.8
0 0.0
870 21.9

34
7
1204
14
2128

0.2
0.1
8.6
0.1
15.3

21
1

45
31

94

3.2

241

1.9

216

5.4

536

3.8

7

0.2

14

0.1

9

0.2

40

0.3
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31. Maternal mortality
32. Hunger and neglect, burning,
violence, suicide by poisoning
33. Drowning, suicide
34. Unknown
Total

0
2

0.0
0.1

1
14

0 0.0
62 2.1
2945 100

a

Den Bosch, Tilburg, Bergen op Zoom, and Breda.

b

Total province NB minus the above-mentioned towns.

0.0
0.1

3 0.0
2336 18.1
12921 100

0
3

0.0
0.1

0
10

0.0
0.1

0 0.0
556 14.0
3967 100

4
3030
13943

0.0
21.7
100

Although Table 5.5 only presents the distribution of causes of death, overall,
mortality levels in towns and cities tended to be considerably higher than in the countryside.
This was especially the case before water and sewage systems were introduced in urban
areas. This had become known as the ‘urban penalty’. Towns were unhealthier places to live
than in rural areas. In most European countries, water- and food-borne diseases and also
respiratory diseases could spread much easier in the urban areas. However, according to
Garðarsdóttir (2002) infants born in highly urbanized regions, but with a strong tradition of
breastfeeding, nevertheless had better survival chances. We can conclude that this was not
the case in the towns of North Brabant.
In our period of investigation, health-related matters were more or less improving,
especially in the towns. After 1870, improvements were made in public health such as the
introduction of public facilities like clean water, hospitals, and multipurpose clinics; however,
that is not to say that all was well with public health. Around 1900, hospitals were at least
beginning to look like the investigative and curative institutions we know now.
The major difference between the percentage of infants that died with an unknown
cause of death in either towns or villages is also striking. In the earlier period (1875-1879),
only 2 percent of the infants dying in one of the larger towns of North Brabant died of
unknown cause of death. In the countryside some 18 percent of infant deaths could not be
coded in a proper way. Those differences were still apparent in the later period (1895-1899).
However, the percentage for urban infants had increased from 2 to 14 percent. In the
countryside, more than a fifth of all infants died without a medical doctor present. In the
case of infantile illness, it seems that living in a town meant that a doctor was consulted
more often than was the case in the countryside. Of course, this was helped by the fact that
the distance to the nearest medical doctor was significantly less in a town. Moreover, the
influence of prying neighbours or relatives giving their own medical advice was less in an
urban than in a rural context.
Causes of death more common in the rural parts of the province than in the larger
towns were premature births and congenital anomalies. Between 1875 and 1879, about 2.7
percent of the rural infants died from these causes. In the towns, this number was 1.5
percent. In the later period (1895-1899), those percentages were 7 and 4.5 respectively. The
reasons for this are unclear but it is possible that the heavy workload of rural women may
have contributed to this differentiation. Many women laboured on small farms and had their
own tasks, especially on the rural sandy soils of the south-eastern part of the province. It
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comes as no surprise that a heavy workload in combination with many pregnancies must
have increased the chances of premature births.
5.5.3 Differences between Catholic and Protestant Settings
Table 5.6 presents the results regarding differences in causes of infant death between
Catholic and non-Catholic municipalities. As for acute illnesses of the digestive system, in the
period 1875-1879 the difference between Catholic and non-Catholic localities was marginal;
digestive disorders carried off 7 percent of the infants that died in a predominantly Catholic
setting and 6 percent of infants dying in a Protestant environment. In this period, diarrhoea
claimed some 5 percent of ‘Catholic’ infants and 9.5 percent of ‘Protestant’ newborns. In the
later period 1895-1899, differences became much more pronounced. In total, diseases of the
digestive system in a Catholic environment claimed about 28 percent of infant deaths. In the
non-Catholic localities, concentrated in the northern part of North Brabant, this was 47
percent. It should be noted that absolute numbers of Roman Catholics and Protestants
varied greatly as North Brabant was a predominantly Roman Catholic province.
Contrary to what we would expect, breastfeeding patterns also changed in the
predominantly Calvinist areas of North Brabant. Therefore, the results from Table 5.6 are
not as surprising as the results from Table 5.5. In this era of pillarization321, the moral code
or so-called ‘Moral offensive’ was upheld by and affected all Christian groups, from the
Roman Catholics in the rural eastern part of the province to the orthodox Calvinists in the
north-west. In other words, not only the Roman Catholic priests but also the ministers from
the (Christian) Reformed Church insisted upon extreme prudishness in society, causing
women to be more reluctant in breastfeeding their young ones. More specifically, the
Protestants living in the predominantly Protestant municipalities in the north-western part of
Brabant were different from Protestants living in other more Catholic parts of the province
in the sense that the former were more autochthonous and agrarian and had a distinctive
religious outlook.322 The rather high percentages of infant death by diarrhoeal diseases in the
north-western area strongly suggest a connection to this traditional and orthodox nature.
This outlook was not only characterized by repression and primness but also to a reluctance
to call for medical help (and vaccination) fostered by the mentality embedded in the biblical
expression, ‘the Lord giveth and the Lord taketh away’.
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Pillarization (verzuiling) is the vertical segmentation of society into so-called pillars (zuilen) identified with the
different Dutch religions or ideologies. These pillars all have their own social and political institutions: own
newspapers, broadcasting organizations, political parties, trade unions, schools, hospitals, and social clubs. This
eventually leads to a situation where many people have no personal contact with people from another pillar.
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Table 5.6 Causes of infant death Catholic versus non-Catholic municipalities of Noord-Brabant, 1875–1879 and 1895–1899
Cause of death

1875-1879

1895-1899

Catholica
1. Premature birth, congenital
anomalies
2. Debility, tuberculosis, scurvy
3. Scrofula, rachitis, syphilis
4. Abscess, ulcer, gangrene
5. Cancer (of the uteris, of the
testes, of digestive system)
6. Dropsy
7. Typhoid fever
8. Continuous fever
9. Intermittent fever, pernicious
fever
10. Smallpox
11. Scarlet fever
12. Measles
13. Other acute skin diseases,
anthrax
14. Convulsions, trismus, epilepsy
15. Apoplexy
16. Dementia, delirium tremens,
acute and chronic, brain diseases
17. Diseases of the spinal cord,
paralysis
18. Tuberculosis of lung and larynx
19. Croup
20. Whooping cough
21. Influenza, acute respiratory
diseases
22. Chronic respiratory diseases
23. Acute diseases of the circulatory
system, acute rheumatism, arthritis
24. Aneurysm
25. Diphtheria
26. Diarrhoea, dysentery
27. Cholera Asiatic / nostras
28. Acute diseases of the digestive
system
29. Chronic diseases of the digestive
system
30. Acute and chronic diseases of
the genito-urinary system
31. Maternal mortality
32. Hunger and neglect, burning,
violence, suicide by poisoning
33. Drowning, suicide
34. Unknown
Total
a

Total
348

Non-Catholicb
%
2.4

Total
38

3887 27.1
107 0.7
40 0.3
1 0.0

%
2.5

449 29.1
47 3.0
1 0.1
1 0.1

Catholica
Total
1018

%
6.1

2100 12.6
177 1.1
58 0.3
3 0.0

Non-Catholicb
Total
%
139 11.4
105
19
10
1

8.6
1.6
0.8
0.1

56
2
24
18

0.4
0.0
0.2
0.1

6
1
4
1

0.4
0.1
0.3
0.1

8
1
6
2

0.0
0.0
0.0
0.0

1
0
0
0

0.1
0.0
0.0
0.0

14
2
35
58

0.1
0.0
0.2
0.4

1
1
0
4

0.1
0.1
0.0
0.3

8
2
46
27

0.0
0.0
0.3
0.2

0
0
3
3

0.0
0.0
0.2
0.2

2131 12.8
1 0.0
258 1.5

99
1
20

8.1
0.1
1.6

0.2

1

0.1

47 0.3
18 0.1
293 1.8
1892 11.3

2
0
25
118

0.2
0.0
2.1
9.7

4
2

0.3
0.2

3434 24.0
18 0.1
280 2.0

285 18.5
1 0.1
59 3.8

12

0.1

1

0.1

21
35
224
1248

0.1
0.2
1.6
8.7

1
0
16
104

0.1
0.0
1.0
6.7

114
3

0.8
0.0

16
0

1.0
0.0

15
2
752
5
1052

0.1
0.0
5.2
0.0
7.3

6
0
146
0
96

0.4
0.0
9.5
0.0
6.2

265

1.9

70

4.5

676

4.0

76

6.3

19

0.1

2

0.1

41

0.2

8

0.7

1
14

0.0
0.1

0
2

0.0
0.1

0
12

0.0
0.1

0
1

0.0
0.1

3 0.0
2215 15.5
14324 100

0 0.0
183 11.9
1542 100

Total province NB minus the below mentioned municipalities.

137

31

124
120

0.7
0.7

42 0.3
11 0.1
1278 7.7
14 0.1
2744 16.4

2 0.0
3503 21.0
16694 100

2 0.2
0 0.0
237 19.5
0 0.0
254 20.9

2 0.2
83 6.8
1216 100

b

Municipalities with less than 40 percent Catholics (in 1889): Almkerk, Andel, Capelle, Dinteloord, Drongelen, Fijnaart en Heijningen, Genderen, Giessen,
‘s Gravenmoer, Klundert, Meeuwen, Rijswijk, Sprang, Veen, Vrijhoeve-Capelle, de Werken en Sleeuwijk, Werkendam,Wijk en Aalburg en Woudrichem.

5.6

Conclusion

Concluding this study on changes in breastfeeding patterns based on causes of infant death is
not an easy matter. The present exercise has proven that the question of whether there was
a change in breastfeeding practices in the province of North Brabant in the final decades of
the nineteenth century is certainly a subject in need of extensive study. As was stated in the
previous section, a change in breastfeeding patterns was certainly detectable in this setting in
the sense that between the periods 1875-79 and 1895-99, there was an increase in the
relative and absolute numbers of infant deaths caused by diarrhoea and other acute diseases
of the digestive system, indicating deficient hygiene and a decrease of frequent breastfeeding.
This confirms the observation of authors like Van Poppel that, especially in the southern
provinces of North Brabant and Limburg after 1880, there was a growing reluctance among
(Catholic) women to breastfeed their newborns.323 Indeed, we may conclude that part of the
change in infant morbidity patterns is real, despite the shortcomings of the data source.
However, we should also consider the fact that the science of paediatrics in this period was
still in its infancy and that a considerable part of the variation should be explained by changes
in medical knowledge: in the art of diagnosing of diseases and of codified knowledge. This
was particularly true for the shift in the diagnosis of digestive disorders. Convulsions, such an
important cause of death around 1875, might very well have been caused by digestive
disorders. If this is the case, the impact of a change in breastfeeding practices should be
reviewed.
Some major prejudices regarding nineteenth-century breastfeeding practices are
dismantled in this chapter. In the first place, we may deduce from the high and increasing
numbers of infants dying from acute digestive disorders that there were many women in the
past that did not follow a tradition of breastfeeding. In a time and place where medical and
educational authorities considered maternal breastfeeding by far the best way to satisfy the
physical needs of newborns, many mothers chose against the practice of maternal nursing. In
other words, the local population viewed the matter from a different perspective. Secondly,
the views, priorities, and opportunities differed in various settings. The contribution of acute
digestive disorders to the total figure of infant mortality tended to be higher in the towns of
North Brabant than in rural areas although an increase in time was also visible in the rural
context. Whether urban women were indeed less likely to breastfeed their children, or
whether newborns paid the ‘urban penalty’, or whether it was a case of a lower degree of
hygiene: all remains to be investigated. Moreover, in our analysis of the numbers of deaths
with an unknown cause, we discovered that a physician was consulted more often in the
towns than in the rural areas. When comparing denominational variations in breastfeeding
323

Van Poppel, ‘Religion and Health’, p. 229.

138

practices within the provincial borders of North Brabant, death as a result of diarrhoea was
more pronounced in a Calvinist environment than in a predominantly Catholic environment.
Further research should explain whether religion or region was the explanatory factor for
this since the Brabant Protestant population was highly concentrated in the north-western
part of the region, adjoining the border of Holland. Its local population can be described as
truly orthodox: a culture of shame characterized by primness and reluctance to breastfeed
(in public) is therefore highly probable. In addition, if artificial feeding was standard or more
common, regional factors such as the availability of healthy drinking water in this river-area
(or peatlands), may have deteriorated the survival of children born here. These are issues
that require further analysis that is beyond the scope of this chapter. Chapter 6 will address
these issues in more detail as it presents an analysis that combines individual level data with
contextual data such as soil type and regional implementation of water systems.
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Chapter 6 - Region or Rome? Explaining High Infant Mortality in the Late
Nineteenth- and Early Twentieth-century Dutch Catholic South: the Effects of
Region and Religion
Evelien Walhout, Jornt Mandemakers and Frans van Poppel
6.1

Introduction

During the past decades, the health effects of religion – measured as differences in religious
denomination, in degree of religious orthodoxy, or in religious behaviours such as frequency
of church attendance – have attracted a lot of attention. Hundreds of studies, examining
various types of diseases, age groups, and historical contexts throughout the world provided
substantial empirical evidence for such association. Since the 1990s various meta-studies
have been published to determine whether the association between religion and health is
real or merely an artefact due to chance, bias, or confounding. More theoretically inspired
studies have been published as well in which the mechanisms linking religion and health
were studied more systematically. Levin and Schiller, for example, distinguished between
behaviour (health-promotive life styles sanctioned by particular religions, governing hygiene,
exercise, use of tobacco, alcohol, diet, and drugs), heredity (genetic characteristics of
religious group membership), psychosocial effects (religious involvement and experience
promoting social support and sense of belonging), the psychodynamics of belief systems
(beliefs engendering self-confidence or guilt), the psychodynamics of religious rites (religious
worship and practice serving to ease dread and anxiety, and establishing a sense of being
loved), and the psychodynamics of faith (the mere belief that religion is health-enhancing may
produce salutary effects).324
The focus on religion as a factor playing a major role in human health and disease has
a long history. Studies dating back at least 200 years have examined mortality by religion,
concentrating on the mortality of infants, the group which by far experienced the highest
deaths risks and therefore determined for a great deal the evolution of life expectancy in the
period concerned (see also Chapter 4). It stands to reason that these studies almost all
concerned countries with a mixed religious composition and, due to the abundance of data
for this period, had a strong Western European orientation. Given the lack of historical data
on religious behaviours such as frequency of church attendance or prayer, studies had to
content themselves with information on mortality differences by religious denomination.
Often religious denomination was mingled with other cultural origins such as differences in
language, ethnic background or migrant status.
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The mortality of Jews, in particular Jewish infants, has been studied most intensively.
A historical overview, mostly dealing with the transitional period after the 1880s, was
published by Schmelz.325 From the 1980s on, more advanced studies were published for the
United States326, Italy327, the United Kingdom328, Spain329, and the Netherlands330, in which
Jewish infant mortality was compared with that of other religious groups. Recently, research
on Russia was added to this list.331 Without exception, death risks among Jewish children
were lower than among Catholic children. Infant mortality differences between Catholics
and various Protestant groups were also studied. Lutherans and Catholics were compared
for selected municipalities in Germany and France.332 In general, lower infant mortality was
observed among Lutherans. For Canada, infant mortality was studied among Catholics and
Anglicans, with French and Irish Catholics having much higher infant death risks.333 For
Switzerland and the Netherlands, Protestants with a Calvinist orientation were compared
with Catholics, with Catholics experiencing higher infant mortality.334
Many of the studies cited above have a local character as a consequence of which
very specific social, cultural, and ecological factors might have an effect on the observed
relationship between religion and mortality. Compared to studies on the nineteenth century,
in more recent research more attention has been given to the effect that confounders such
as socioeconomic status may have on the association between religion and health. The use of
multivariate methods allows the estimation of the extent of the association between religion
and mortality while controlling for possible confounding and other variables.335
In the Netherlands, the study of the relationship between religion and mortality,
although considered a very important issue, was historically seriously hindered by the fact
that religion and region were strongly related. As regional differences in mortality were as
325
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prominent as religious mortality differences, neither aggregated national data nor individuallevel data for specific localities could provide convincing evidence for an independent effect
of religion on mortality. Ecological studies in which regions were used as units of analysis
with mortality rates as dependent and percentages of Catholics as independent factors were
undertaken for the present situation and for historical periods but could not offer
satisfactory solutions.336
This chapter seeks to unravel the separate effects of regional characteristics and
religion on infant mortality in the Netherlands. To do so it makes use of a dataset including
individual-level data enriched with contextual data, covering the period characterized by
changes in regional infant mortality patterns. It takes into account the potential effect of a
series of confounding factors such as socioeconomic status of the household and standard
demographic factors. In our analysis, the focus lies on the effect of both family denomination
and the proportion of religious groups in the region on infant mortality. On top of that, we
specifically focus on the potential confounding factor of geographic area of residence (region)
which takes into account the effect of socioeconomic context, local customs or culture, and
ecotype.

6.2

Research Aims

In most Western European countries, death rates among Catholics are found to be higher
than death rates among Protestants or Jews. Trends of infant mortality in the Netherlands
between 1850 and 1930 show that infant mortality levels in the two provinces of North
Brabant and Limburg – also referred to as the Dutch Catholic South because of their
predominantly Catholic population – were particularly high towards the end of the
nineteenth century. In the other, mainly Protestant western parts of the country, death rates
were particularly high until the 1870s, and then rapidly declined. In the southern Catholic
zone, infant mortality rates decreased more slowly than in the north-western Protestant
regions.
This specific historical situation offers us a unique testing ground for unravelling the
determining factors of region and religion. Already in the nineteenth century, several studies
by medical practitioners and statisticians observed differences in infant mortality between
the various religious groups in the Netherlands. Dutch Jews, most of whom lived in the city
centers of the larger cities, experienced lower mortality than other religious groups, despite
their low socioeconomic status. Towards the end of the nineteenth century, the focus in
these debates shifted from the favourable position of Jews to the relatively high infant
mortality rates among Dutch Catholics. The provinces of North Brabant and Limburg
showed the highest infant mortality by far. Published information on mortality implied that
336
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infant deaths were mostly caused by gastric diseases such as diarrhoea. From this, the
question arises how strong the association was between religion, i.e. Catholicism, and infant
mortality in North Brabant and Limburg. Was infant mortality in the South this high because
of their largely Catholic population? More specifically, how different were these segregated,
southern Catholics from other Dutch Catholics living in mixed or predominantly Protestant
regions? It is expected that other factors than the effect of denomination were involved in
shaping the experiences of infants in these two provinces. Therefore, we study the possibility
of a regional effect as well. In relation to demographic behaviour, the concept of region has
been discussed in various ways. One way of looking at regions is through the model of
ecotype in which a region is characterized by specific economic activities adapted to the
local physical environment.337 Also, regions have been described as historical-geographic
landscapes in which the orientation of its population was on the local market, production,
laws, and culture reflected in language, local folklore and mentality.338 In line with this,
regions have been identified as local communities sharing a dialect, specific models of
behaviour, and face-to-face contact with relatives and neighbours.339 Ecological factors may
have created a natural setting within which the religious variable operated. Geographic area
of residence, i.e. ‘region’, is known as a strong confounder that affects the association
between infant survival and denomination. The longstanding, and occasionally passionate,
debate on this exceptional historical coexistence in the Netherlands will highly profit from
the use of individual-level data allowing us to determine the relative contribution of both
variables religion and region.
Before discussing the data, methods, and results of our analysis, we will first further
reflect on the relationship between religion and mortality, and consider the classic
historiographical debate on differential infant mortality in the Netherlands.

6.3

Religion, Health, and Mortality

The link between religion and mortality is not easy to explain. This is especially true in the
case of infant mortality since religious groups rarely have specific teachings that would
directly affect the survival prospects of their youngest members. Religious differentials in
infant mortality are more likely to indirectly result from variations in religiously based values
that promote or discourage patterns of behaviour that have implications for infant health.
Religious values that promote a fatalistic view of life may discourage effective use of medical
treatment. Also, religions that hold egalitarian views of gender roles may encourage higher
levels of literacy and educational attainment among women and, ultimately, lower levels of
infant and child mortality because these higher-educated mothers may be better informed on
issues regarding child health or more inclined to seek medical help. Uncovering the religious
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basis of infant mortality differentials demands a close analysis of the values and practices of
specific social groups, a task that is not easy in a historical setting.
Nevertheless, research has identified several specific factors that can account for the
religious differential in infant mortality. First, research by Kevin McQuillan on intervals
between births in the Lutheran and Catholic villages in the French region of Alsace likely
reflected greater reliance on breastfeeding and later weaning among Lutherans.340 This may
have facilitated a qualitative advantage on the health of infants. The same research showed
that the Lutheran population was more affluent and therefore, as a result, better
nourished.341 The proportion of the population that was impoverished was significantly lower
among Lutherans. McQuillan also stated that data on recruits into the army for the canton of
Marckolsheim showed that young men from the predominantly Lutheran villages were on
average some two centimetres taller and a smaller proportion was rejected for health
reasons.342 This may point to favourable early life conditions. Other research also
emphasized differences in socioeconomic status between religious groups.343 Most research
also highlighted differential breastfeeding practices according to denomination. For late
nineteenth-century The Hague, Van Poppel and colleagues found that breastfeeding patterns,
reflected in below-average breastfeeding among Catholics and above-average breastfeeding
among Jews, explained the mortality differences among infants.344 Also, for parts of North
Brabant, a decline of breastfeeding was associated with high mortality specifically among
Catholic infants.345
There are other possible sources of the disadvantage suffered by infants in Catholic
communities, although the evidence to support them is more speculative. One possibility
concerns the lower level of hygiene in Catholic communities. According to McQuillan, this
factor was noticed by traveling scholars in the region even though hard evidence to prove it
is all but impossible to obtain.346 Ethnographic studies of the Alsace region in the 1940s
showed the lower concern with cleanliness among Catholics. Since this observation was
made well into the twentieth century, McQuillan finds it risky to assume that such
differences prevailed a century or more earlier. Nevertheless, a contemporary cantonal
doctor, commenting on the generally deplorable state of hygiene in the region, identified
Catholic villages as ‘holding the honour of being the most unhygienic in the whole canton [...]
so that a disease that presents little danger in another village, becomes in Mussig [...] serious
and dangerous’.347 Nearly similar conditions were observed by local medical doctors
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observing the deplorable hygienic housing conditions in Catholic villages in specific parts of
the Netherlands.348
McQuillan continues to speculate on whether the generally lower level of literacy
among Catholic parents was associated with a lower standard of infant care. The link
between religion, literacy, and health is a complex one and there is some evidence that the
effect of literacy may have played a role in historical populations.349 Some researchers have
argued that literacy may be associated with better quality childcare within the home.
Research has shown that a similar pattern existed in nineteenth-century Netherlands, where
children in Catholic families suffered indirectly from a culture that placed little value on
literacy for both men and women.350
Another factor suggests that, compared to Protestants and Jews, Catholics had
poorer access to health care and benefited less from recent medical discoveries. Condran
and Kramaron stated that in the United States, the Jewish immigrant population included
many physicians and Jews also ‘attended dispensaries more frequently and were less exposed
to quackery than other immigrant groups’.351 Research also shows that ‘Jewish newspapers
accepted fewer advertisements for health-related products than did other immigrant papers
in the country’.352 Jews were, according to Condran and Kramarow, ‘in the forefront of
accepting new medical technology and there were few anti-vaccinationists among [them]’.353
Is has been argued that ‘every physician knew that Jews were always ready to take advantage
of scientific measures to prevent or cure disease. This trait was ascribed not only to
immigrants in the United States but also to Jews in Europe’.354 For the Netherlands, religious
denomination played a major role in the degree of use of vaccination programs. Specifically
in Catholic villages, in the northern Netherlands as well as in the Catholic South, but also
among orthodox Protestants, cases of opposition to smallpox vaccination of children were
numerous.355 Additionally, the density of doctors and midwives in the two overwhelmingly
Catholic provinces was low compared to other regions. On top of that, its local population
expressed little confidence in medical professionals who were generally not fellow Catholics
but Protestant. Typically, a district nursing service, the so-called Roman-Catholic WhiteYellow Cross, emerged relatively late in these provinces.
Additionally, the social isolation of small religious groups may have contributed to
lower morbidity and mortality. In the past, Jews but also smaller Protestant groups like the
Remonstrantse Broederschap and the Evangelisch Luthersen probably lived highly amongst
themselves with, for instance, children attending their own schools. Interaction with
members of other religions was probably less frequent and less intensive than within the
own religious community. Social isolation, therefore, resulted in lower exposure and spread
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of infectious airborne diseases within minority groups, at least in late nineteenth-century The
Hague.356
Besides distinctive values and behaviour, varying registration practices of infant deaths
among Catholics and Protestants may also have led to statistical differences in infant
mortality rates. At the beginning of the twentieth century, a number of publications explicitly
referred to the possibility that the observed variation in infant mortality was caused by
differences in registration practices that indirectly traced back to religion.357 Dutch law
stated that the notification of births should be submitted within three days after birth. If the
baby had died before notification, chances were that the child was registered as stillborn as
only a certificate of death was to be made up. In such a case, the civil servant could demand
that the child was shown to him. The lower percentages of stillbirths among Catholics
originated from the desire to immediately baptize new-borns thereby sooner assuming that
the child had lived for a little while. It was assumed that this desire to see a foetus baptized
would cause Catholics to sooner notify the child as having been alive. Taking into account
the meaning of baptism for Catholics, one could have imagined this type of conduct.
Consequently, the infant mortality rates of Catholics would be too high and their stillbirth
rates too low.
Besides variations in registration there is another possibility in which religion could
affect infant mortality. In the past, the seasonal pattern of births of Catholics was different
from Protestants: births in September (with conceptions during Advent) and births in
December and January (with conceptions during Fasting) were less frequent among Catholics
than among Protestants whereas the numbers of conception in both months after Fasting
and Advent were higher.358 This was caused by the practice of not marrying during Fasting
and Advent. Because the increase in births, which occurred everywhere in the Spring and
Fall but occurred later in the Catholic regions, the first months of life of Catholic babies
became more within the reach of the warmest and coldest months of the year. Then,
specifically the warmest and coldest months produced the highest early-infant mortality.
According to Aalberse, during the warmest months this mortality was even much higher
among bottle-fed children.359 Therefore, the early weaning of infants will have had an even
more substantial effect among Catholics than among Protestants.

6.4

Regio sive Religio: the Dutch Debate

The unique demographic situation of the Netherlands has long been debated among
scholars. In the late 1970s, Hofstee linked the dichotomy between the southern provinces,
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with relatively low infant mortality levels up to and including the 1870s, and the northwestern provinces (urbanized Holland included), where infant mortality levels were strikingly
high until 1875, to salinization (verzilting) and contaminated water in the western part of the
Netherlands. Consequently, infectious diseases such as malaria, enteritis and cholera were
ubiquitous. The sudden decline of infant mortality in the western provinces after 1875
originated in the rise of a ‘modern mind-set’.360 In these ‘modern’, urbanized areas,
improvements in personal hygiene awareness developed much earlier through the active
health-seeking behaviour of its population. In the more backward and remote South, this
modern mind-set did not develop until after 1900, and, as a result, infant mortality levels
remained high in this region for a long time.361
Other authors ascribed this steep mortality decline to economic development. In the
second part of the nineteenth century, important types of industry started to flourish again
in the western provinces whereas other parts of the nation lagged behind.362 Consequently,
malnutrition and poor resistance to disease became main enemies in the southern provinces.
Hence, structural infant mortality decline only started several decades later.
Various authors have argued that the north-west versus south-east division was
predominantly a result of differences in feeding practices. In fact, Vandenbroeke and
colleagues declared breastfeeding behaviour the decisive explanatory factor of differential
infant mortality. For the Catholic South, they associated the observed abstinence from
breastfeeding with local industrial development, as a result of which the labour force
participation of women, including married women, increased.363 However, this idea was
refuted by Kalb in his study on the Philips company in Eindhoven around 1900. He argued
that, although the deployment of girls and young women was substantial in the factories, in
the event of a marriage these women left the workplace.364
Hofstee paid little attention to the role of breastfeeding despite its close link to the
use of contaminated water. In the context of fertility behaviour, Lesthaeghe quantifiably
tested both hypotheses. Whereas the former considered differential durations of
breastfeeding and postpartum amenorrhoea365 a common cause of covariance between infant
mortality and marital fertility, the latter assumed both phenomena were influenced by other
more isolated variables. According to Hofstee, breastfeeding differentials were too small to
produce such marked differences in fertility and infant mortality. As far as infant mortality
was concerned, he attached great importance to the quality of drinking water, local customs
regarding supplementary diet and potions, and the presence of malaria. Lesthaeghe
considered the correlation between breastfeeding, infant mortality, natural marital fertility,
and the effects of quality of drinking water, malaria, wet nursing practices, access to medical
360
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care, and general living conditions (education, hygiene, and women being employed)
altogether and concluded that his contribution ‘based on current knowledge with respect to
interrelationships between intermediate fertility variables, indicates that the breastfeeding
hypothesis has indeed been credited with too much explanatory power […], but also that it
cannot be dismissed altogether […]’.366
Van Poppel examined the correlation between high infant mortality and the
membership of the Roman Catholic Church in the Netherlands. He concluded that high
infant mortality was caused by a reluctance of Catholic mothers to breastfeed their babies,
specifically in the southern provinces.367 In line with this, Meurkens suggested that the central
role of the Catholic Church in the southern provinces was an enduring characteristic, which
in the nineteenth century affected its subjects with a moral standard in which nursing in
public was banned.368
The role of demographic factors, early life conditions (socioeconomic status), access
to medical care, quality of drinking water, and infant diet was also investigated in various
local studies. A study on Tilburg indicated infant diet as the main explanatory factor of high
infant and childhood mortality in this town. Remarkably, the implementation of a water
supply system was of less importance for preventing infant deaths.369 For the Meierij region,
it was argued that high infant mortality was foremost linked to increased fertility. Fewer
occupational possibilities for women in the course of the nineteenth century – most of the
tasks of women, especially on farms, moved to men – encouraged more women to marry
early. A lower marital age and less physical hardship from labour meant that more children
were born into already large households, and with a higher birth rank.370 As a consequence
their mortality risks increased, and eventually these high numbers of earlier marriages
resulted in higher infant mortality.
Recently, Janssens and Pelzer emphasised the north-west versus south-east division
again in their analysis of the impact of religion on infant survival comparing four Dutch towns
in the period 1880-1920. They concluded that, compared to Dutch-Reformed women, a
lower proportion of Catholic mothers was breastfeeding. However, Catholics showed
different behaviour in the various towns which pointed to the presence of a strong local
culture of breastfeeding.371 While the impact of religion was certainly strong, adding town of
birth and residence to the equation highly reduced its significance.372 Therefore, in comparing
the fate of infants in four towns region was the determining factor of infant survival, not
religion.373 Janssens and Pelzer hypothetically linked this strong regional effect partly to local
ecological and medical circumstances but also to regional cultures of baby care indicating
that mothers communicated about infant care, even across the strict religious lines of those
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days.374 The regionality of infant mortality, opposed to the traditionally important
determinant of Roman Catholicism, recently was again confirmed based on municipal data by
Van den Boomen and Rotering.375
In sum, studies on infant mortality in general have summarized the correlates where
demographic, socioeconomic, cultural, and environmental factors are noted as the most
important for explaining differential infant mortality levels. In the context of Dutch mortality
patterns, results have been rather inconclusive regarding the main factors determining infant
survival. It seems that, in fact, various localities and regions responded differently to
apparently similar impulses. Some studies show that infant survival chances decreased with
birth order or family size and place much emphasis on (changing) female labour
opportunities. Others demonstrate a strong effect of religious affiliation whereas others do
not disregard this religious effect but emphasize its reduction in explaining power when place
of birth and residence is considered.

6.5

Data

We study infant mortality in the Netherlands between 1850 and 1940 based on information
of infants and their families derived from the Historical Sample of the Netherlands (HSN
Release 2011.01) enriched with contextual information from a variety of historical databases
(discussed below).376 The HSN contains the complete life histories of a national random
sample of the 1812-1922 birth cohorts in the Netherlands. The dataset is based on a
consecutive series of municipal population registers.377 Population registers, introduced in
the Netherlands in 1849, combine census listings with vital registration in linked format for
the entire population of a municipality with the household as the registration unit. For each
household member, the date and place of birth, relation to the head of the household, sex,
marital status, occupation, and religious denomination were recorded. New household
members, including live births, were added to the list of individuals already recorded, and
those moving out by death or migration were deleted with reference to date of death or
date and place of migration. As the HSN is based on sampled birth certificates, it does not
include children that had died before notification (mostly stillbirths). Also, previous research
on the population registers of Tilburg, Amsterdam and The Hague has shown that the
registers often did not include babies that had died soon after birth.378
The sampled individuals are followed from cradle to grave which enables us to fully
observe children in their first year of life. Additionally, the siblings of the sampled persons
are included in the analyses as long as they are registered in the same household as the
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sampled person during observation time. Our analytical sample comprises 53,033 children
born to 10,108 families. We included all children whose place of birth is known and located
in the Netherlands, and of whom the ages of mother and father at the time of birth of the
child are known. Because of these preconditions 163 families were excluded from the study.
Note that we excluded children who were censored in their first year of life. Results were
similar if these children were included, but the inclusion of these children required more
complicated models (survival models). Therefore, we opted to exclude these cases.
The HSN covers a long time period and the whole of the country, and thus allows us
to study a wide variety of contexts: large cities and rural areas, agricultural and industrializing
regions, Catholic and Protestant areas. The main advantage of the dataset is that we are able
to disentangle religion of the family of origin from dominant religion in the region and other
regional characteristics, and possible confounders. A problem is that presently the database
for the earlier birth cohorts only covers part of the country. Data for all birth cohorts have
been entered predominantly for three of the eleven Dutch provinces (Zeeland, Utrecht,
Friesland), and for the city of Rotterdam whereas from birth cohort 1883 on, full
information is available for all provinces. Thus, for the southern provinces, which until the
1960s had higher than average marital fertility and infant mortality, data cover a later period
than is the case for Zeeland, Utrecht, and Friesland. Altogether, we are dealing with an
incomplete dataset with a slightly uneven distribution in terms of cohorts and regions and in
which low mortality provinces like Friesland and regions in which infant mortality is steeply
declining in the observation period are overrepresented. Consequently, the results from the
analysis may not be representative for the total population.
Contextual data on municipalities was derived from a variety of sources with timevarying data on Dutch municipalities. We combined these data sources to derive period
indicators for 5-year periods (i.e. 1850-1854, 1855-1859, etc. until 1935-1940). Information
on population size in a municipality and religion of its inhabitants were derived by combining
information from the digitalized Dutch population censuses, the Historical Ecological
Database (HED) and the Historical Database of Dutch Municipalities (HNDG). Additionally,
information on infant mortality was derived from the dataset Infant Mortality by Municipality
in the Netherlands, 1841-1939.379 Note that we regrouped many municipalities into larger
regions (discussed below), we therefore calculated the contextual variables as the timevarying weighted averages (by population size) of the constituent municipalities.

6.6

Measurement

The outcome variable is infant mortality, which is defined as death of a live born infant in the
first year of life. Our main independent variable is parental religion. We used maternal
religious denomination (and paternal if missing) to classify families as Roman Catholic
379
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(reference group), Liberal Protestant (Dutch Reformed and other liberal religious groups),
Orthodox Protestant (Calvinists), Jewish or non-affiliated.380 Further individual-level
covariates include year of birth, year of birth squared (to allow for a curvilinear trend in
mortality, to account for the large secular changes in infant mortality over the study period),
sex, presence of parents in the first year of life, father’s age at birth, mother’s age at birth,
and whether or not the child is first born. We do not include additional controls for parental
fertility (as some studies do) because parents may anticipate increased (infant) mortality and
therefore increase their own fertility, which may then in turn negatively affect their
children’s survival chances. In addition, Catholics were known for large family sizes, so
controlling for family size might explain away part of the reason why children of Catholic
families suffered increased infant mortality.
Besides the family’s religious affiliation, the family-level variables include the mother’s
age at marriage and household socioeconomic status measured by father’s occupational
status. We classified occupation of the father according to the HISCO-coding scheme
(Historical International Standard Classification of Occupations)381 and then regrouped
according to the SOCPO-social class scheme, proposed by Van de Putte and Miles. SOCPO
or Social Power is defined as the potential to influence one’s ‘life chances’ through control of
resources and is based on economic (self-employment, skill and authority) and cultural
resources (non-manual versus manual occupations, nobility and prestige titles).382 The
merging of economic and cultural power dimensions leads to a scheme with six levels,
defined as elites, middle class, farmers, skilled workers, semi-skilled workers, unskilled
workers (defined as reference group), and a group with other or missing occupations.
The main variable of interest at the contextual level is the proportion of Roman
Catholics, Protestants, Jews and none-affiliated. We included two other variables to measure
regional differences. The regional time-varying population size (logged) approximates
urbanization. Urban centers are synonymous to poor public health because of slum dwelling
and poor sanitation. Also, in areas with high population density the effect of infectious
diseases is stronger. However, towns and cities were also the centers of scientific
knowledge. These places were more susceptible to the accepting and adopting of new ideas
and notions concerning for instance child care, hygiene, and medical care. On top of that,
large city centers pioneered in the implementation of infrastructure regarding innovative
water supply and sewer systems. As opposed to rural areas, cities were also able to provide
a higher quality of infrastructure resulting in proper access to medical care. Second, we
included the regional time-varying infant mortality rate. We expect children and families to
be affected by living in a high-mortality context or low-mortality context. The infant
380
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mortality measure may partly capture contextual variation in exposure to disease (e.g.
malaria), unhygienic circumstances (e.g. contaminated water), and unfavourable parenting
practices (e.g. not breastfeeding). Furthermore, parents in a high-mortality context may opt
for larger families in order to compensate for high infant mortality, which in turn may affect
survival chances of children in these larger families.

6.7

Method

Our approach assumes that infant survival is the result of a wide range of variables at various
levels. These variables include individual characteristics of the infant (biological,
demographic), family characteristics (social, economic, cultural, demographic), and physical
environment (ecological, residential urban/rural setting) within a specific behavioural and/or
sociocultural context (codes, cultural outlook, socioeconomic infrastructure). Multilevel
analysis provides a suitable method as it allows us to study these characteristics and contexts
that either positively or negatively influence infant mortality levels and patterns. Thus, a
multilevel design examines simultaneously the effects of individual (child)-level variables,
family-level variables, and context-level variables on individual level outcomes.
Characteristics of families have been identified as very important determinants of infant
survival as children within one family share genes, traits, environment, and conditions with
their parents and siblings. Additionally, characteristics of the local environment (‘context’)
may lead to similar outcomes among children from the same area, where children and
families from one region may experience more favourable or more adverse environmental
conditions than children and families from another region.
Based on the nature and structure of the data, we apply a two-level analysis: the
individual level (level 1) and the family level (level 2). Including regional level as a third level is
problematic for various reasons. First, when observing mortality in the first year of life, from
the viewpoint of an infant the family is difficult to distinguish from the region or ‘context’
because very few families move within the first year of the infants life. There is relatively
little regional and temporal variation in infant mortality once the family is taken into account:
most variation is observed between families. Second, adding region as a third level to the
model (based on the period*region principle) implies an utmost complex cross-level
multilevel model. As the variation between families is highest, a two-level model fits our data
best. We do, however, add stepwise contextual controls to our model to check for possible
confounders or mediators of our variables of prime interest: religious denomination at the
family level and regional level.
We defined regional ‘context’ as the municipality of birth. The HSN counted 844
municipalities, but for many municipalities we observed no or only a few families and infants
since municipalities in the past only covered a small area and the HSN does not cover every
region of the Netherlands that well. To be able to distinguish contextual from family effects a
sufficient number of families needs to be observed per municipality. We therefore regrouped
municipalities with fewer than 15 families and municipalities with fewer than 2500 inhabitants
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into larger regions defined by the Economic-Geographical classification (EGG) of 1947.383
The EGG-classification divides the Netherlands into 129 regions based on the agricultural
structure, economic outlook and ecological conditions.384 In addition, we merged a few
remaining municipalities/regions that lacked variation in infant mortality. This procedure
resulted in 189 regions, of which 57 (larger) municipalities (e.g. Amsterdam, Utrecht,
Leeuwarden, Leiden, etc.) were retained. We decided to keep these municipalities separate
because the local environment of children and families in historical data is probably best
measured at the level of the municipality and these municipalities may differ from their
surrounding areas in many respects (city/town versus rural area). Note that for comparison,
we re-ran the analyses but then defined context as municipalities with at least 2500
inhabitants, regardless of the number of observed families in the HSN (shown in Table 6.5).
This resulted in 457 contexts, which in fact nearly amounts to the level of municipality. Our
data shows that once couples start reproducing, their regional mobility is low: about 10
percent of the children in our sample is born in a different municipality than the first-born
sibling and 8 percent of the children is born in a different EGG-region than the first-born
sibling.
The rationale behind our models is as follows. We first ran a base model with all
individual-level and family-level variables (Model 1). In Models 2-4 we include additional
aspects of the context. Model 2 adds the proportion of Catholics to account for contextual
religious outlook of a region. Model 3 adds population size to account for differences in
urbanization (and development). Model 4 adds infant mortality to directly account for
observed differences in infant mortality in a region. We added regional dummies (fixed
effects) in Model 5 and 6. These models control for all (un)observed time-constant
differences between regions. Model 5 includes regional fixed effects and Model 6 –
alternatively – uses the coarser EGG-regions as fixed effects.

6.8

Descriptive Results

Table 6.1 provides descriptive statistics of the individual and family variables in our sample.
For each variable the mean, standard deviation and the minimum and maximum of the
variable are reported.
It is important to note that the overall infant mortality rate of 7.5 percent in our
sample is considerably lower than expected (see Table 6.1). This problem was already
addressed in the previous section where we discussed the slightly uneven distribution in
terms of cohorts and regions in our dataset. Having that said, the sample shows a slightly
higher number of males being born which is consistent for this type of historical populations.
The same is true for the other variables. The average age of mothers at birth is 31.5 with a
minimum of 14 and a maximum of 55. The average age of fathers at birth is about three
years higher: 34.3. The lowest observed age for fathers at birth is 16 and the highest age
383
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exceeds 72. The average marital age of mothers in our sample is 24.1. The minimum
observed female age at marriage of 13 is most probably a measurement error as the
minimum marital age for Dutch women during most of the nineteenth century was 16. A
relatively low proportion of children spent their first year of life in the absence of one or
both parents, close to 0.5 percent. Our sample includes predominantly fathers who worked
either as unskilled labourer (30 percent), semi-skilled labourer (14 percent) or skilled
labourer (25 percent). About 16 percent of the fathers were middle class and about 8
percent were farmers. The small elite of about 1.5 percent was outnumbered by the group
of which the occupation was unknown. Finally, our sample contains large groups of Liberal
Protestants (51.7 percent) and Roman Catholics (37.1 percent). The remainder consists of
smaller religious groups such as Orthodox Protestants (5.3 percent) and Jews (3.2 percent).
A very small group of about 0.7 percent considered themselves not-religious.
Table 6.1 Descriptive statistics individual and family variables, N=53,033 N families=10,108
death observed in first year of life
first born child (later born=ref.)
male (female=ref.)
birth year (-1800)/10
birth year (-1800) squared/100
father’s age at birth child
mother’s age at birth child
mother’s age at marriage
mother/father died in first year of life (both
survived=ref.)
father’s social class
unskilled worker (=reference)
semi-skilled worker
skilled worker
elite
farmer
middle class excl. farmers
unknown
maternal religion
Liberal Protestants
Catholic (=reference)
Orthodox Protestants
Jewish
Other/unknown
Not religious

mean
.075
.189
.509
9.878
100.2
34.3
31.5
24.1
.005

sd

min
0
0
0
5
25
16
14
13
0

max
1
1
1
13.9
193.2
72.7
55.1
58.5
1

.300
.141
.248
.015
.077
.164
.056

0
0
0
0
0
0
0

1
1
1
1
1
1
1

.517
.371
.053
.032
.019
.007

0
0
0
0
0
0

1
1
1
1
1
1

1.63
31.5
7.19
6.08
3.96

Table 6.2 shows the descriptive statistics of the time-varying contextual variables
separately for Catholic families and non-Catholic families. Thus, besides the distribution of
contextual variables, this table also provides information whether and to what extent the
regional context and environment of Catholic families differs from non-Catholic families in
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our sample. The top panel shows the larger 189 regions, whereas the bottom panel shows
the more fine-grained division into 457 regions.
First, we observe that Protestants (liberals and orthodox taken together) and
Catholics dominate specific regions to a large extent which is not the case with Jews (with a
maximum proportion of 13 percent) and non-affiliated (with a maximum proportion of 46
percent). Second, we observe that Catholic families, on average, live in regions in which
more than half of the community is also Catholic (53.6 percent) and in which about 40
percent is of the Protestant faith. Non-Catholic families live, on average, in regions in which
68.6 percent is Protestant and only 22.4 percent is Catholic. On average, non-Catholic
families are surrounded by 4.1 percent Jews and 4.9 percent non-affiliated whereas Catholic
families live in regions with only 2.7 percent Jews and 3.6 percent non-affiliated. Third, the
Catholic families in our sample live in a less urbanized environment than the non-Catholic
families, with an average population size of about 40,000 for Catholic families and about
60,000 for non-Catholic families. Fourth, Catholic families live in a slightly higher infant
mortality regime than non-Catholics, with infant mortality rates of 14.6 percent and 13.8
percent respectively. Finally, we observe that the proportions of religious affiliation in the
region, the population size and the infant mortality regime do not differ significantly between
the fine-grained (457) and coarse-grained (189) regional divisions.
In sum, the context of Catholic families differs from the context of non-Catholic
families. To a certain degree, this divergent context of Catholic families points to an
unfavourable position of Catholic infants. Non-Catholic families are to a higher extent
affected by Protestants but Catholic families also are highly surrounded by other Catholics.
Catholic families are slightly less in contact with Jewish or non-affiliated families than nonCatholic families. Catholic families tend to live in a less urbanized context. In our sample,
both Catholic and non-Catholic families do not experience significant differences in infant
mortality regime. Lastly, the larger context of 189 regions fits the environment of babies and
families almost along the lines of the smaller context consisting of 457 regions.
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Table 6.2 Descriptive statistics contextual variables – by whether family is Catholic or not
Rangea
Contexts (189 regions)
proportion Protestant (all)
proportion Catholic
proportion Jewish
proportion not rel. & other
log population size
infant mortality (per 100)
Fine-grained context (457 regions)
proportion Protestant (all)
proportion Catholic
proportion Jewish
proportion not rel. & other
log population size

min

max

Catholic family
mean
sd

0
0
0
0
3.04
(3.29)
2.6
(2.4)

1
1
.13
.46
5.88

.410
.528
.027
.036
4.75

.28
.32
.04
.05
.61

.683
.228
.041
.049
4.90

.16
.15
.05
.06
.65

34.5
(33.2)

14.1

5.70

13.8

5.81

1
1
.13
.46
5.87

.401
.536
.027
.036
4.60

.28
.32
.04
.05
.73

.686
.224
.041
.049
4.78

.17
.15
.05
.06
.76

34.8
(38.5)

14.6

5.84

13.8

5.84

0
0
0
0
3.04
(2.97)
infant mortality (per 100)
1.8
(2.14)
a non-Catholic min/max if different in brackets.

6.9

Non-Catholic family
mean
sd

Mortality Differentials by Religion

We now turn to the results of the multilevel logistic regressions. Unlike linear regression
models, changes in the coefficients after the addition of variables cannot simply be compared
across the models. A method of testing whether changes in the coefficients are due to
mediation or confounding on the one hand, or rescaling on the other, is called the KHB
method.385 We applied this so-called KHB method (not shown) to the variables of prime
interest (family religion and contextual religion variable) and found that the differences
between the coefficients across models were not due to differences in rescaling.386 Thus,
these variables can be safely compared across the models as they do show the impact of
confounding.
We first discuss the individual and family predictors presented in Model 1 of Table
6.3. In the discussion of Models 2-6 we will focus on the variables of prime interest only:
religion at the family and regional level (see Section 6.10). Note though that the control
variables at the individual and family level hardly change between models. Also, the intraclass
correlation (rho) only slightly decreases across the models, from 0.25 in Model 1 to 0.23 in
Model 6. In other words, even after controlling for other family-level and nonfamily-level

385

Breen, Karlson and Holm, ‘Interpreting and understanding logits, probits, and other nonlinear probability
models’, p. 4.6.
386
Breen, Karlson and Holm, ‘Interpreting and understanding logits, probits, and other nonlinear probability
models’, pp. 4.10-4.11.
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variables up to 25 percent of infant mortality can be explained by clustering within families,
i.e. children of the same mother.
The effects of the child and family characteristics in Model 1 are in line with our
expectations and confirm findings of previous research. First, being firstborn in a family
results in a 54 percent lower risk of dying compared to higher birth orders. Also, boys are
more likely to die in infancy than girls. Compared to girls, boys experience a more than 31
percent higher risk of dying (p<.001). We observe a curvilinear pattern in infant mortality
over time; mortality decreases from the start of the observation window at a decelerating
pace. The age of the father is of little or no effect in this model but mother’s age at birth of
the child does seem rather relevant to connect to infant mortality. With each year higher
age of the mother the risk of dying increases with 6 percent. The marital age of the mother
has an opposite effect. With each year, the odds decreases with 2 percent. This points to
the vulnerable position of young wedded mothers. Additionally, growing up in the absence of
a parent is a huge risk factor; when either mother or father are absent during the first year
of life, the odds of dying in infancy is more than 13 times higher than the odds of dying when
both parents are present. The absence of one of the parents meant direct loss of resources
resulting in a more vulnerable environment for infants. In any case, one-parent families
proved to be a very dangerous environment for infants.
When looking at social class, almost all social groups experienced higher chances of
infant survival compared to the unskilled and casual labourers although the effects are not
always statistically significant. The elites showed a significant lower risk of infant mortality.
They experienced an almost 60 percent lower odds-ratio of infant mortality than children
from unskilled workers. Children from farmers experienced a substantial lower odds-ratio of
20 percent. Also, children from middleclass families are less vulnerable than children from
unskilled labourers. These children experienced an about 17 percent lower odds of dying
before their first birthday. Although children from semi-skilled and skilled fathers do show
lower infant mortality risks than the reference group, the effect is not statistically significant.
The same is true for children of fathers whose occupation is either unknown or missing
although the effect is opposite.
Our main variable of interest, religious denomination, shows clear differences in
infant mortality. As expected, Roman Catholics experience the highest infant mortality, as all
other religious groups have lower infant mortality risks compared to the Catholics who
serve as the reference group. Jews show significantly lower odds with a substantial 41
percent lower mortality than Catholics. We must bear in mind that this is not a very large
group. The same is true for the Orthodox Protestants which experience a 36 percent lower
odds of dying in infancy. Children from Liberal Protestant families show a 20 percent lower
infant mortality risk compared to Catholic infants. The non-affiliated show the highest infant
survival; children of non-affiliated parents experience a 56 percent lower odds of dying
compared to Catholic infants.
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6.10

Region or Rome?

We now move to the subsequent models in Table 6.3 while discussing the impact of adding
contextual variables on our variable of prime interest: the religious denomination of the
family. Model 2 includes the first and prime contextual variable: the proportion of Catholics
in a region. Being born and raised in a highly Catholic context increases infant mortality, with
a substantial 40 percent increase compared to a hypothetical region with 0 versus 100
percent Catholics. Controlling for Catholic context attenuates the religious mortality
differentials that were observed in Model 1, but, as mentioned before, does not affect the
control variables. Compared to Model 1, Jews still show significantly lower odds with a 35
percent lower mortality risk than Catholics (compared to 41 percent in Model 1). The
difference for Orthodox Protestants goes from 36 percent to a 28 percent lower odds of
dying in infancy and children from Liberal Protestant families only show an 11 percent lower
infant mortality risk compared to Catholic infants (compared to 20 percent in Model 1). The
infant mortality odds-ratio of children from non-affiliated families is no longer statistically
significant. So controlling for religiosity of region partly attenuates the previous effects of
denomination at the family level.
We hypothesized that the odds-ratios of infant survival would be different in the
Catholic South where Catholic families predominantly live amongst other Catholics. This is
not directly confirmed in our models. We do observe that in a highly Catholic context, such
as the Catholic South, the infant mortality variation between all religious groups decreases.
Therefore, we specifically tested for interaction between religion at the family-level and
religion at the regional level (not shown) but we find no interaction effect between the two
prime variables. Thus, we find that Catholics in a highly Catholic context have a similar risk
profile as Catholics in a non-Catholic context. Figure 6.4 shows the predicted infant
mortality by religion of the family and the contextual proportion of Catholics, based on
Model 2 of Table 6.3. In an extremely high Catholic context, up to 90 percent, the predicted
infant mortality among Catholic infants is also extremely high. Although to a lesser degree,
all religious groups are affected by a Catholic context, Liberal Protestants included. Jewish
infants are less affected. Contrary to what we would expect, but already assessed in our
analysis, is the favourable position of Orthodox Protestants compared to Liberal Protestants.
This could be linked to the fact that the group of Orthodox Protestants in our sample is
rather small.
Model 3 includes population size which can either positively or negatively affect infant
survival. The measure of urbanisation is also linked to the proportion of Catholics in a region
and to family denomination: whereas Catholics in general live in a less urbanised context,
Jews predominantly live in cities. Model 3 shows that being born and raised in a highpopulation density context does increase infant mortality odds. With each increase of the
log of the population the odds of dying young increases with 11 percent. The coefficients of
religious denomination at the family-level do change. Controlling for population size changes
the effect for children of Orthodox Protestants. Compared to Model 1 and Model 2,
Orthodox Protestants show significantly lower odds with a 26 percent lower mortality risk
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than Catholics. Compared to Model 1, Jews now experience a 38 percent lower odds of
dying in infancy (compared to 41 percent in Model 1) and children from Liberal Protestant
families again only show an 11 percent lower infant mortality risk compared to Catholic
infants (compared to 20 percent lower odds in Model 1). Compared to Model 2, the
addition of population size implicates lower mortality odds for Jewish children: a 38 percent
lower mortality risk compared to Catholic infants. Liberal Protestants now experience the
same 11 percent lower odds of dying in infancy as in Model 2. In Model 3, adding population
size to the model results in a 50 percent higher infant mortality risk when living in a highly
Catholic context, compared to the 40 percent higher mortality risk in Model 2.
Model 4 includes the infant mortality rate of the region as a direct measure for
health. Being born and raised in a high infant mortality regime does, to a certain degree,
increase infant mortality odds. With each percentage increase of the infant mortality rate in
the region the odds-ratio of dying in infancy at the individual level increases with 5 percent.
Compared to Model 1, the coefficients of religious denomination at the family level change.
Controlling for infant mortality context attenuates the effect for Jewish and Orthodox
Protestant infants with a 39 percent and 26 percent lower odds-ratio respectively, compared
to Catholics. Children from Liberal Protestant families still show an 11 percent lower infant
mortality risk compared to Catholic infants. Compared to Model 3, the coefficients of
religious denomination are hardly touched by the addition of infant mortality context.
Compared to Model 2 and 3, the effect of living in a Catholic context is reduced: with each
proportional increase of Catholics in the region the odds of dying in infancy now increases
with 25 percent, instead of 40 percent in Model 2 and 50 percent in Model 3. Considering
both variables of prime interest, the effect of being born in a Catholic family or being born
and raised in a highly Catholic region, remains robust.
Finally, Model 5 and 6 include regional fixed effects for the 189 regions (Model 5) and
for the 118 EGG regions (Model 6). Regional fixed effects provide alternative ways to
control for additional unobserved time-invariant regional differences. The addition of region
dummies does change the coefficients. Compared to Model 1, religious denomination, again,
shows robust effects specifically for Jewish families. After controlling for time-invariant
regional context, Jewish infants still show a 37 to 38.5 percent lower infant mortality odds
compared to Catholic infants. The coefficients for Orthodox Protestants also remain robust
but turn out lower than in Model 1: children from this religious group still show a 23 percent
lower infant mortality risk compared to Catholic infants, against 36 percent in Model 1. The
measure of region seems to be of little effect as the coefficients based on 189 regions and
the somewhat larger 118 regions hardly differ. For Liberal Protestants, however, only the
EGG 118-classification shows a significant effect with a substantial 10 percent lower
mortality odds-ratio, whereas, when applying the 189-classification, the effect of Liberal
Protestants no longer holds. This points to a possible confounding effect of region.
Compared to Model 4, the mortality odds-ratio of Jewish infants again remains robust. For
Orthodox and Liberal Protestants the effect is reduced. In Model 5 and 6, the Catholic
context – measured as the proportion of Catholics – no longer shows significant effects.
Thus, compared to Model 2 and Model 4, controlling for time-invariant context breaks down
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the effect of living amongst predominantly Catholics. Also, the stark differences between
Catholics and Liberal Protestants at the family level almost disappear.

6.11

Sensitivity Check

Table 6.5 shows exactly the same models as Table 6.3, but now based on the fine-grained
context of 457 regions. We did this because we wanted to distinguish the larger, regional
contexts from the smaller, municipal contexts in order to check for possible changing effects
on the covariates. The results hardly change when we use the fine-grained context. Although
we hypothesized that the municipality would best fit the context of infants and families, we
observe that larger contexts actually show similar results as the fine-grained contexts.

6.12

Conclusion and Discussion

This chapter investigated the role of individual, family and contextual variables for infant
mortality within a multilevel framework. Keeping some problematic issues of the dataset in
mind, as discussed in Section 6.5, the following conclusions can be drawn.
First, individual and family characteristics stand out as important predictors of infant
mortality in our sample. Even after the addition of contextual variables, the odds-ratios of
child and family variables remained strong, robust, and significant. They highly expose the
vulnerability of some children and families. Moreover, its shows the importance of the family
as a unit of analysis which is also confirmed in the small decrease of the intraclass correlation
coefficient after the addition of all other indicators. In our sample, household social class
followed the expected pattern with the highest social class experiencing the lowest infant
mortality. The large group of skilled, semi-skilled and skilled workers showed highest infant
mortality odds.
Second, religious denomination at the family level very much stands out as an
important predictor of infant survival. In this specific context, and as expected, it were the
children of Catholic families who were hit hardest. Counter-intuitively, they were followed
by children of Liberal Protestants, opposed to the children of Orthodox Protestants. In line
with almost all research, Jewish infants were well protected against the dangers of early life.
Even in a highly Catholic context, Jewish families stood out as safe places to be born and
raised in.
Third, the addition of contextual variables showed some interesting new insights. The
results provide support for the focus on context as well as the family. Although more
variation in infant mortality was shown within families, the religious context also partly
explained high infant mortality. Interestingly, family denomination was the only variable that
changed after the addition of contextual variables. Yet, the odds-ratios of religion at the
family-level remained rather robust. Additionally, the effect of the proportion of Catholics
increased after controlling for the level of urbanization. Whereas urbanization in this setting
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showed an increase in infant mortality odds, specifically when based on the regional fixed
effects of the 189 regions, the infant mortality regime did not greatly affect individual infant
survival in our setting, as we would have expected.
Fourth, we observed that the context of Catholic families differed from the context
of non-Catholic families, to the detriment of the former. Regarding this context, we must
also conclude that size of the region hardly matters. In our models, the odds-ratios based on
the larger contexts of 189 or even 118 regions showed much resemblance to the oddsratios of the more fine-grained 457 regions. In other words, to measure the sociocultural
context in our sample, the larger contexts would suffice. Adding regional dummies to the
model, by way of measuring ecological dynamics but also other unobserved time-invariant
factors shared by the inhabitants of a region, reduced the effects of both contextual variables
and family religious denomination which points to the relative importance of regional
context as well.
Finally, the answer to our title-question ‘Region or Rome?’ of this chapter should be:
Region and Rome. Our findings indicate that Rome, expressed as family religious
denomination, was a prime predictor of infant survival. Interestingly, the proportion of
Catholics did not amplify the detrimental effect of being born in a Catholic family: there
were no interaction effects. In that respect, we conclude that the segregated, southern
Catholics experienced basically similar risk profiles as other Dutch Catholics living in mixed
or predominantly Protestant regions. Recent research by Van den Boomen and Rotering
found evidence to discard Roman Catholicism as the major factor in the Dutch Regio sive
Religio-debate.387 Our findings do not entirely support this outcome; religion did matter, even
after controlling for the infant mortality regime in a region and adding regional dummies.
However, region also mattered. Specifically after the addition of regional dummies, the stark
contrast between the survival of infants from Roman Catholic families and Liberal
Protestants families was reduced.
Our main task was to disentangle the factor of religion from the factor of regional
context in explaining infant survival in the past, thereby contributing to a longstanding
historiographical debate. A limitation of this study is that we did not meet another pressing
question in this debate: the analysis of time. In our models we only controlled for historical
time, but it was not our main focus. Further research is needed on the topic of change after
c. 1880 when the provinces of North Brabant and Limburg more than ever witnessed a
setback in infant mortality decline. Attempts at an analysis of the causes of this turning-point
were made in the previous Chapters 4 and 5.

387

Van den Boomen and Rotering, ‘The regionality of infant mortality in the Netherlands, 1875-1899’, p. 32
(forthcoming).
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Table 6.3. Multi-level logistic regression of infant mortality, using contextual indicators for 189 regions
(>2500 inhabitants and >15 families observed and variation in infant mortality). Odds-ratios.

First born child
(later born=ref.)
Male (female=ref.)
Birth year (-1800) /10
Birth year squared
(-1800)/100
Father’s age at birth child
Mother’s age at birth child
Mother’s age of marriage
Mother/father died
(both survived=ref.)
Unskilled =ref.
Semi-skilled workers
Skilled workers
Elite
Farmers
Middle class
(without farmers)
Unknown/not registered
Catholic = ref.
Liberal Protestants
Orthodox Protestants
Jewish
Unknown/other
No religion
Contextual indicators:
Proportion Catholic (0-1)

(1)
Base
eb/se
.459***
(.031)
1.316***
(.048)
1.637***
(.216)
.964***
(.007)
1.003
(.005)
1.060***
(.007)
.979***
(.006)
13.337***
(2.091)

(2)
Cath. region
eb/se
.459***
(.031)
1.315***
(.048)
1.649***
(.217)
.964***
(.007)
1.003
(.005)
1.061***
(.007)
.978***
(.006)
13.344***
(2.091)

(3)
Pop. size
eb/se
.459***
(.031)
1.315***
(.048)
1.589***
(.210)
.966***
(.007)
1.004
(.005)
1.059***
(.007)
.979***
(.006)
13.373***
(2.097)

(4)
IMR
eb/se
.463***
(.031)
1.316***
(.048)
1.448**
(.191)
.977**
(.007)
1.006
(.005)
1.057***
(.007)
.981**
(.006)
13.295***
(2.074)

(5)
189 regions
eb/se
.461***
(.031)
1.317***
(.048)
1.311*
(.180)
.979**
(.007)
1.007
(.005)
1.055***
(.007)
.980**
(.006)
13.245***
(2.067)

(6)
118 EGG
eb/se
.462***
(.031)
1.316***
(.048)
1.411**
(.188)
.978**
(.007)
1.007
(.005)
1.056***
(.007)
.980**
(.006)
13.184***
(2.055)

.886
(.064)
.952
(.057)
.410***
(.096)
.796*
(.074)
.833**
(.058)
1.139
(.112)

.879
(.063)
.953
(.057)
.404***
(.095)
.774**
(.072)
.838*
(.058)
1.138
(.112)

.865*
(.063)
.932
(.056)
.397***
(.094)
.796*
(.075)
.819**
(.058)
1.112
(.110)

.848*
(.061)
.912
(.054)
.390***
(.092)
.836
(.078)
.805**
(.056)
1.126
(.110)

.833*
(.061)
.915
(.055)
.408***
(.095)
.822*
(.081)
.802**
(.056)
1.115
(.110)

.839*
(.061)
.905
(.054)
.394***
(.092)
.812*
(.079)
.797**
(.056)
1.117
(.110)

.803***
(.038)
.640***
(.074)
.589***
(.080)
.877
(.144)
.443*
(.160)

.888*
(.049)
.722**
(.087)
.646**
(.090)
.924
(.153)
.496
(.179)

.890*
(.049)
.740*
(.090)
.615***
(.086)
.943
(.156)
.507
(.183)

.890*
(.049)
.745*
(.089)
.606***
(.084)
.983
(.162)
.540
(.194)

.902
(.049)
.773*
(.094)
.627***
(.086)
1.015
(.168)
.545
(.198)

.895*
(.049)
.773*
(.094)
.615***
(.085)
.997
(.164)
.549
(.197)

1.407***
(.134)

1.502***
(.147)
1.113**
(.042)

1.249*
(.125)
1.086*
(.041)
1.050***
(.006)

14.004
(19.132)
3.074**
(1.102)
1.048***
(.008)

1.649
(.656)
1.317*
(.174)
1.046***
(.008)

Population size (log)
Infant mortality rate
(per 100)
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constant
Regional fixed effects
lnsig2u
Rho
log-likelihood
N children
N families

.004***
(.003)
no
1.106
(.088)
.252
-13252.1
53033
10108

.004***
(.002)
no
1.097
(.087)
.250
-13245.6
53033
10108

.002***
(.002)
no
1.101
(.087)
.251
-13241.5
53033
10108

*p<.05; **p<.01, ***p<.001
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.001***
(.001)
no
1.044
(.085)
.241
-13208.2
53033
10108

.000***
(.000)
yes
.945
(.082)
.223
-13093.1
53033
10108

.001***
(.001)
yes
.969
(.082)
.228
-13131.8
53033
10108

Figure 6.4. Predicted infant mortality by religion of family and contextual proportion Catholic (based
on Model 2 of Table 6.3).
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Table 6.5. Multi-level logistic regression of infant mortality, using the alternative contextual indicators based
on 457 regions (>2500 inhabitants). Odds-ratios.

First born child
(later born=ref.)
Male (female=ref.)
Birth year (-1800) /10
Birth year squared
(-1800)/100
Father’s age at birth child
Mother’s age at birth child
Mother’s age of marriage
Mother/father died
(both survived=ref.)
Unskilled workers=ref.
Semi-skilled workers
Skilled workers
Elite
Farmers
Middle class
(without farmers)
Unknown/not registered
Catholic = ref.
Liberal Protestants
Orthodox Protestants
Jewish
Unknown/other
No religion
Contextual indicators:
Proportion Catholic (0-1)

(1)
Base
eb/se
.459***
(.031)
1.316***
(.048)
1.637***
(.216)
.964***
(.007)
1.003
(.005)
1.060***
(.007)
.979***
(.006)
13.337***
(2.091)

(2)
Cath. region
eb/se
.459***
(.031)
1.315***
(.048)
1.648***
(.217)
.964***
(.007)
1.003
(.005)
1.061***
(.007)
.978***
(.006)
13.340***
(2.090)

(3)
Pop. size
eb/se
.459***
(.031)
1.316***
(.048)
1.571***
(.208)
.966***
(.007)
1.005
(.005)
1.058***
(.007)
.980**
(.006)
13.377***
(2.098)

(4)
IMR
eb/se
.462***
(.031)
1.316***
(.048)
1.408**
(.185)
.979**
(.007)
1.007
(.005)
1.056***
(.007)
.983**
(.006)
13.323***
(2.079)

(5)
189 regions
eb/se
.462***
(.031)
1.317***
(.048)
1.424**
(.190)
.977**
(.007)
1.007
(.005)
1.055***
(.007)
.980**
(.006)
13.352***
(2.081)

(6)
118 EGG
eb/se
.462***
(.031)
1.315***
(.048)
1.382*
(.184)
.979**
(.007)
1.007
(.005)
1.055***
(.007)
.981**
(.006)
13.274***
(2.068)

.886
(.064)
.952
(.057)
.410***
(.096)
.796*
(.074)
.833**
(.058)
1.139
(.112)

.880
(.063)
.952
(.057)
.404***
(.095)
.771**
(.072)
.837*
(.058)
1.138
(.112)

.856*
(.062)
.919
(.055)
.392***
(.093)
.806*
(.076)
.809**
(.057)
1.102
(.109)

.842*
(.060)
.904
(.054)
.378***
(.089)
.856
(.081)
.800**
(.056)
1.112
(.109)

.829*
(.060)
.909
(.055)
.401***
(.094)
.824*
(.081)
.798**
(.056)
1.117
(.110)

.835*
(.061)
.900
(.054)
.386***
(.090)
.823*
(.080)
.793***
(.055)
1.115
(.109)

.803***
(.038)
.640***
(.074)
.589***
(.080)
.877
(.144)
.443*
(.160)

.891*
(.050)
.726**
(.088)
.647**
(.090)
.927
(.153)
.498
(.180)

.894*
(.050)
.755*
(.092)
.606***
(.085)
.951
(.157)
.515
(.186)

.896*
(.050)
.751*
(.091)
.604***
(.084)
.997
(.164)
.550
(.197)

.903
(.050)
.768*
(.094)
.622***
(.086)
1.011
(.167)
.539
(.196)

.897*
(.049)
.774*
(.094)
.616***
(.085)
.999
(.165)
.551
(.198)

1.403***
(.132)

1.535***
(.150)
1.132***
(.037)

1.193
(.122)
1.105**
(.036)
1.049***
(.006)

1.187
(.472)
1.180
(.181)
1.042***
(.008)

1.338
(.389)
1.280*
(.150)
1.048***
(.008)

Population size (log)
Infant mortality rate
(per 100)
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constant
Regional fixed effects
lnsig2u
Rho
log-likelihood
N children
N families

.004***
(.003)
no
1.106
(.088)
.252
-13252.1
53033
10108

.004***
(.002)
no
1.096
(.087)
.250
-13245.6
53033
10108

.002***
(.002)
no
1.102
(.087)
.251
-13238.3
53033
10108

*p<.05; **p<.01, ***p<.001
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.001***
(.001)
no
1.045
(.085)
.241
-13206.7
53033
10108

.001***
(.001)
yes
.939
(.082)
.222
-13096.9
53033
10108

.001***
(.001)
yes
.963
(.082)
.226
-13130.7
53033
10108
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Chapter 7 - Suffer Little Children. Socioeconomic Disparities in Breastfeeding
and Infant Mortality in an Urban Catholic Setting, 1815-1908
Evelien Walhout and Jornt Mandemakers
7.1

Introduction

This chapter addresses two of the most exiting debates in economic history and
demography. First, it contributes to the ongoing debate on socioeconomic inequalities in
mortality in past and present.388 The main focus of that debate has targeted the issue of
whether nineteenth-century industrialization improved living conditions for the ordinary
man. The background to this topic is the discussion of whether social differences in death
have either always existed (staying more or less constant), or have varied over time,
alternating between periods of increasing gaps in life expectancy among the social classes and
periods of convergence.389 Second, we discuss the mechanisms of breastfeeding practices and
social differences in infant mortality, thereby contributing to the debate on the health effects
of breastfeeding on infant survival in historical populations as well as in current third world
populations.390 Our research takes advantage of a remarkable dataset in order to ascertain
socioeconomic inequalities in infant and early childhood death related to breastfeeding
practices. In doing so, this investigation reveals certain interesting aspects in the debates
about the impact of socioeconomic factors on risk assessments of infant morbidity and
mortality.
Socioeconomic variation in infant and child mortality can be explained by the uneven
distribution of risk and protective factors between social groups. Infants are exposed to
different health risks because socioeconomic status is highly correlated with housing
conditions, sanitation, nutrition, and medical treatment. A lower infant mortality is therefore
expected among the higher social strata. One key hypothesis for socioeconomic variation in
infant mortality concerns feeding practices. Especially in high-risk environments,
388
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breastfeeding is considered to be the healthiest way to feed an infant because of transferable
immunity, nutritional composition, and lower risk of bacterial enteric infections.391 Regarding
the relationship between feeding practices and the socioeconomic situation, the overall view
is that women of lower socioeconomic status are less likely to breastfeed. Mothers with a
lower socioeconomic status are less likely to be acquainted with information about health
practices such as breastfeeding. These mothers are also less likely to understand the benefits
of breastfeeding and to have the resources that help them to create a safer environment and
adopt a healthier lifestyle. Finally, mothers with a lower socioeconomic status are less likely
to invest time and effort in prolonged breastfeeding because of their heavy work load.392
Socioeconomic factors may be reinforced by cultural notions of breastfeeding. In the past,
medical, religious and sexual ideas may have motivated women (and men) not to
breastfeed.393 These traditions may have been even more persistent among lower class
women.
Knowledge on the social clustering of infant mortality through breastfeeding practices
among historical populations is very limited. Although accounts of contemporaries report
the relationship between infant mortality and feeding practices, few provide actual data on
the frequency and duration of breastfeeding and possible variation in time and place. Direct
information on feeding practices at the individual level for a long period of time is not
available for historical populations. In some cases, local surveys among mothers were carried
out, but the original questionnaires were never preserved and the results were only
published in aggregated tables. These inquiries often took place at the request of medical and
local authorities, expressing their concern on the high levels of infant mortality in their
district (see Chapter 4). Since these authorities were convinced that babies from lower-class
mothers were exposed to greater risks, inquiries focused particularly on feeding practices.
In this chapter, a unique dataset will be analysed, which will shed new light on the
breastfeeding mechanism. This dataset contains life histories of infants and toddlers born in
the Dutch town of Roosendaal between 1811 and 1908. Most remarkably for our research,
it includes individual cause of death information.394 For the first time, we can link individual
cause of death among children to early life conditions – including family background of both
parents and the wellbeing of siblings – for a long period of time and going back in time. Most
local surveys only date back to the early twentieth century, whereas our dataset – the part
including individual cause of death – starts as early as the 1860s. Moreover, it allows us to
connect social class to other variables in order to test some of the classic notions on
biological mechanisms stated by Mosley and Chen in their framework for the study of child
survival.395
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In order to investigate which infants and young children received breastfeeding in the
past, and which were most vulnerable to the effects of poor nutrition we cannot rely on
survey data or interviews. We simply do not know which mothers breastfed their babies and
which mothers did not. It becomes even more complicated in situations where infants were
partly breastfed and partly fed artificially. However, to connect social differences to distinct
feeding practices and related health risks we developed various pathways that will provide
new insights into which mothers breastfed and which did not. We will particularly focus on
the timing of death within the first two years of life. Timing will provide information on the
possible incidence of weaning and at what age newborns were at their most vulnerable in
falling victim to specific diseases connected to feeding practices. Investigating the distribution
of infant deaths throughout the calendar year will give insight into the question of which
social groups were most likely to combine the practice of artificial feeding and poor sanitary
standards, which resulted in excess ‘summer mortality’. Artificially-fed children were at their
most vulnerable during hot summers, a time in which bacteria and pathogens proliferated.
Most importantly, we focus on causes of infant death. The practice of bottle-feeding or
(semi)solids will likely result in high numbers of deaths because of gastroenteritis or acute
diarrhoea. Finally, developments over historical time will be studied.
In order to examine breastfeeding practices, we employ a longitudinal approach by
observing children in their first two years of life. The data are taken from the nineteenthcentury Dutch vital registration of births, marriages, and deaths and from local cause of
death registers. Birth and death certificates provide a consistent data source as they follow
fairly uniform registration rules for an extensive period of time. Our dataset covers the
period 1811-1908, a period in which major demographic transformations took place, not
only structural mortality and fertility decline, but also processes of industrialization and
urbanization, all of which affected the lives of individuals and families. The significance of
Roosendaal as a case study lies in the fact that this community embodies many of the
economic, social, and cultural changes typical for the nineteenth century: the emergence of a
large proletariat, transformations within agriculture, population growth, urbanization, and
the introduction of public health measures.
In the following pages, we shall discuss previous research on infant mortality in the
past and its main determinants and review some of the theoretical issues concerning
breastfeeding analysis (section 7.2). Next, we will provide an overview of local social and
economic conditions in the town of Roosendaal after which the analytical framework, the
dataset, and main variables will be presented (section 7.3). Finally, the results of the analyses
of the mechanisms connecting socioeconomic variation in infant mortality to feeding
practices are presented in section 7.4. We conclude with a discussion and suggestions for
further research.
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7.2

Theoretical and Methodological Considerations

Literature on the temporal and spatial variation of infant mortality levels in historical
populations has debated a wide variety of factors, including infant diet, quality of drinking
water, socioeconomic factors, physical environment, access to medical care, legal status of
children, and parental education.396 Recent historical debates have mainly focused on the
effects of breastfeeding practices. Most scholars dealing with infant mortality in the past have
identified breastfeeding as the most important contributing factor of infant survival.397 In
current developing countries, where there are no proper water supply systems, infants who
are exclusively breastfed from birth and receive no additional food are best protected
against pathogens and thus, from most fatal diseases. Several authors have highlighted the
rather disturbing similarities between pre-industrial Western Europe and modern developing
countries, for in both settings, all types of feeding practices except frequent breastfeeding,
are associated with increased risks of infant mortality.398
Subsequently, various studies have shown that in European countries, diarrhoeal
diseases and other water- and food-borne infectious diseases were the most common causes
of death among infants and young children during most of the nineteenth century.399 Within
the Netherlands, regional differences were found in feeding practices concerning both the
incidence and duration of breastfeeding, and the moment at which additional foods like solids
were introduced into the infant’s diet. In the northern province of Friesland, breastfeeding
was common whereas in the south-western province of Zeeland, most infants were
artificially fed from an early age. These local feeding practices were reflected in low and high
infant mortality levels, respectively.400
In line with this research, others have studied the quality of drinking water and the
impact of the installation of central water and sewage systems on the decline of infant
mortality. Before sanitary reforms, most infants who were artificially fed were exposed to
contaminated water. In his work on urban infant mortality in late nineteenth- and early
twentieth-century Germany, Vögele focused particularly on sanitary reform measures like
water systems and municipal milk supply. He concluded that, although in theory these
reforms could have contributed to infant mortality decline, in practice their effect was
marginal.401 Often, these systems did not meet standard hygiene requirements, not to
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mention that the level of acceptance among the urban population was low, especially among
the lower classes.
For the Netherlands, the role of local water supply in infant mortality and
breastfeeding was thoroughly examined. Hofstee considered the use of contaminated surface
water the key explanatory factor of high mortality levels in the western part of the
Netherlands during most of the nineteenth century. Like Vögele, he considered the
implementation and diffusion of water systems of little importance in the decline of mortality
at the end of the century, mostly because this decline did not start in urban areas.
Additionally, Van der Heijden, who examined the effect of the quality of drinking water on
infant and early childhood mortality in the town of Tilburg, found no significant causal
connection. On the contrary, families that were connected to the municipal water system
experienced even higher risks than families that were not connected.402 It appears that
specifically during the early stages of sanitary reform, children that were breastfed were still
better off than their less fortunate, bottle-fed counterparts.
Before water systems were introduced in urban areas, urban mortality levels
exceeded rural mortality levels; otherwise known as the ‘urban penalty’.403 In most European
countries, water-and food-borne diseases as well as respiratory diseases were primary killers
of urban infants, mainly because of high population density, which made the spread of
infectious diseases much easier. However, in some highly industrialized European countries
like England, infant mortality levels were relatively lower than in the smaller and mediumsized towns of less industrialized areas. According to Garðarsdóttir, this paradox was the
result of differences in feeding practices. Infants born in highly urbanized regions but with a
strong tradition of breastfeeding nevertheless experienced higher survival chances and were
able to counter the ‘urban penalty’.404
Recent research has debated the role of socioeconomic differentials in infant
mortality in three Dutch provinces in the nineteenth century. Van Poppel and colleagues
examined the differences in infant mortality between socioeconomic groups at the individual
level using life course data. Besides major differences in mortality levels between the
provinces, they found a remarkable and even contradictory pattern of social inequality in
mortality. The expected pattern of lower mortality among the higher social strata was only
observed in the province of Utrecht. In both Friesland and Zeeland, infants born in upperclass families had only slightly lower mortality risks than infants born in working-class
families. Even more striking was the fact that infants born in Friesland and belonging to the
lowest socioeconomic groups were still better off than children belonging to the bestranking social groups in Zeeland.405 From these figures, one can see that in the nineteenth
century the regional environment proved a better indicator of differences in infant mortality
than social class. In general, although children belonging to the higher social classes were less
402
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likely to die in infancy than children from the lower classes, survival chances could be easily
reversed, depending on whether one lived in a region or community that promoted
breastfeeding and considered it normal or, contrarily, frowned upon the practice.
One social group that displayed higher mortality rates (almost without exception)
than all others was children born out of wedlock. Jan Kok and colleagues studied the causes
and extent to which illegitimately born children were exposed to higher death risks as
opposed to children born to married couples. In the Netherlands, infants born out of
wedlock had a mortality rate during the last decades of the nineteenth century and the early
twentieth century that was more than 40 percent higher than children born in wedlock.406
However, compared to other European countries, such as France, the difference in mortality
rates between legitimate and illegitimate infants in the Netherlands was relatively low. The
case study of The Hague, based on micro data, showed that excess mortality among
illegitimate infants was caused by a set of factors. Although lack of legal status proved a
significant predictor and pointed to the role of infanticide, the most important factor turned
out to be the age of the mother at birth: women giving birth to illegitimate children were
either very young or old. Additionally, regional background (the mother being born outside
the city) and the socioeconomic group to which the notifier (midwife or medical doctor who
stood in for the natural father) belonged also proved to be important factors.407 These last
two factors indicate a lack of family or social network; the fact that the notifier was neither
the natural father nor a relative, also alludes to the social isolation of the mother.
Access to medical care in late nineteenth-century Netherlands was another factor
that influenced infant mortality in the past. Rutten discussed regional patterns of mortality
and the process of medicalization by studying the frequency of mortality without medical
attention. In the final quarter of the nineteenth century, those who died and were not
treated by a medical doctor counted for as little as 5 to 6 percent, a relatively low number
compared to other parts of north-west Europe.408 Rutten states that as early as the 1870s,
the majority of Dutch families had called upon the services of a family doctor. However, this
did not affect everyone equally as the number of deaths without medical treatment during a
patient’s last illness was rather unevenly spread across the country. Again, in the coastal
provinces of the Netherlands (except Zeeland), calling a doctor at one’s deathbed proved
much more common than in the inland provinces. The municipal data of North Brabant
showed relatively high numbers of people dying without having had any medical treatment,
particularly in the eastern part of the province and also in the areas along the river Maas.
According to Rutten, this had little to do with the fact that there were fewer medical
doctors available in the inland regions. On the contrary, it was the demand, the level of
prosperity, and the level of urbanization that predicted the degree to which the local
population requested medical care. Particularly in poor rural regions, relatively many people
died without having had medical treatment during their final hours. Here, the standard
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consumption pattern did not include professional medical care until well into the twentieth
century.409
The chances of receiving medical attention were not only unevenly spread across
regions, but were also unevenly spread across members of the same family. In his paper on
the unequal medical treatment within the family, Rutten found maximum numbers of deaths
without medical treatment for both infants and elderly people. The proportion of deaths
without medical attention was three to four times higher for infants than for adults between
twenty and fifty years. For people older than eighty years, it was two to three times
higher.410 Contemporaries too acknowledged the differences in treatment between adults
and children. Some nineteenth-century medical doctors considered the absence of medical
care for infants as proof of a lack of parental affection. However, according to Rutten, this
absence of medical care for infants should instead be explained by the fact that the medical
profession gained easy access to treating adult patients because they showed higher survival
chances.411 As such, it seemed as if medical therapies were more successful on adults than on
young children and elderly people and in the case of sick infants, the fatalistic opinion that
nothing could be done, prevailed. Moreover, because the social security of the family
depended entirely upon the wellbeing of the breadwinners – adult men and women – the
family invested heavily in their recovery.412
Finally, the impact of parental education and literacy (female literacy in particular)
upon infant mortality levels has been studied, assuming that in historical populations, women
who had some years of schooling were able to read books and pamphlets concerning infant
care practices. Furthermore, it is argued that these women might have had a less fatalistic
view on the death of their infants and that they were thus better armed against the
authoritative advice on childcare of their mothers and other older women in the community,
advice often based on (mistaken) traditions and superstition. Indeed, this is not only the case
in historical society but also in modern developing countries, as contemporary studies
show.413 However, it is important to know how literacy affected infant survival. According to
Boonstra, education was the key factor for ‘modernization’. In his study on the relationship
between literacy rates and the process of modernization in the nineteenth-century Brabant
industrial town of Eindhoven, he argued that ‘modern behaviour’ was, among other things,
expressed in modern demographic behaviour like birth control, improved personal hygiene,
and a decline in infant mortality. Boonstra found that infants born in literate families
experienced higher survival chances.414 Nonetheless, not all historical studies confirm the
effect of education on infant mortality levels. In their study of child mortality in nineteenthcentury North America, Preston and Haines found that early childhood mortality was
exceptionally high despite its highly literate population.415
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In this chapter, the main focus is on social clustering and breastfeeding practices.
Most previous research on breastfeeding in historical populations has applied birth interval
analysis.416 Statistically speaking, breastfeeding delays the return of ovulation and so extends
the period before the next birth. In this way, breastfeeding contributes to the spacing of
births in a population by prolonging the average interval between two pregnancies. This
classical method is generally considered to be a reliable technique for finding evidence of
feeding practices. However, there are some limitations to this method. Data is required
from a population in which fertility control is insignificant and modern health services are
unavailable in order to demonstrate the appearance of a strong association between
previous birth interval length and infant mortality, especially when the previous child
survived. Also, the effect is more pronounced in populations with a strong breastfeeding
tradition. Long intervals then function only as imperfect proxies for breastfeeding practices
because other potentially confounding factors such as maternal depletion, reduced fecundity,
sexual activity, and sibling competition may also explain the observed association.
We therefore propose an alternative analysis that combines cause of death
information with family background and socioeconomic status. We employ a strategy in
which we start with a baseline model of infant mortality by socioeconomic status and
control variables. In subsequent models we add family characteristics, seasonal variation, and
interaction terms of socioeconomic variables and seasonal variation. This approach provides
a better understanding of the mechanism of social class in influencing differential infant
mortality. We expect social class differences in infant mortality risks: children from the
lower strata are more likely to die during infancy than those of the higher social strata
although, as can be deduced from previous research, this pattern might not be that
straightforward. In general, it is expected that the higher skilled differed from the lower
skilled in terms of (health) knowledge, attitudes, experiences, and beliefs. This may have led
to specific choices in infant feeding and care. Women from higher social classes may have
been more likely to breastfeed because of peer group contact or frequent contact with
health professionals. Also, they may have had more time to breastfeed, unlike women from
lower classes, who often were employed, particularly in hazardous and strenuous
occupations. Employment also meant that women spent more time away from their infants.
Moreover, lower-class women were sometimes employed as wet nurses, hence
economically motivated to nurture someone else’s child instead of their own.417 On the
other hand, upper-class women had the means to buy artificial food or to hire a wet nurse,
whereas poorer women might have been ‘forced’ to breastfeed. In some communities, the
fact that one could afford supplementary food was related to status. This mentality largely
depends on whether there is a strong regional breastfeeding tradition. Finally, breastfeeding
policies and campaigns might only affect specific groups of women.
Seasonal fluctuations are also considered in our analysis. During summertime,
especially during hot summers, there is a higher risk of digestive diseases for children who
416
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are artificially fed. These children are particularly prone to all sorts of bacteria and pathogens
connected to unpasteurized milk and water of poor quality, not to mention insufficient
hygiene of utensils. We therefore expect that those social groups lacking a strong
breastfeeding tradition will show higher mortality risks in the summer.
After establishing the influence of socioeconomic factors in determining differential
infant and early childhood mortality, we also need to disentangle the mechanisms through
which such factors operate. Mosley and Chen in their theoretical model state that
socioeconomic determinants of infant and child mortality necessarily operate through a
common set of biological mechanisms (called the proximate determinants or intermediate
variables) to exert an impact on morbidity and mortality.418 In their model, five categories of
intervening variables are identified that can directly influence the risk of morbidity and
mortality of children. The first category identified are maternal characteristics like age, parity,
and birth interval, all which exert an independent influence on infant survival through its
effects on maternal health. The second category of environmental contamination refers to the
transmission of infectious agents and the third category of nutrient deficiency, to the intake of
the three major classes of nutrients available to both child and mother (calories, protein,
vitamins and minerals). The last two categories identified are injuries (accidental or
intentional), and personal illness control (personal preventive measures, quality of care during
pregnancy and childbirth, and medical treatment).419 The socioeconomic determinants can
act at the level of the family, its individual members, and the community (ecological setting,
political economy, and health system). Our main strategy is to test whether this nature of
socioeconomic clustering specifically lies in breastfeeding practices. As a low socioeconomic
status affects nutritional status, this in turn affects the resistance to bacteria and pathogens
leading to morbidity and mortality. In order to test this proximate mechanism we check for
the existence of interactions between our socioeconomic variable and the other variables in
the model. For instance, we expect that the higher social strata were better able to provide
their children with proper nourishment and standard of hygiene and thus protected their
children from the hazardous summer. If this is true, we should find significant interactions
between the socioeconomic status of the family and the effect of seasonal mortality.420
Finally, the actual cause of death must provide a clear indicator of whether infants
were breastfed. Among those socioeconomic groups without a strong breastfeeding
tradition, we expect higher mortality risks from acute digestive disorders such as diarrhoea
and gastroenteritis, which would indicate a low incidence and duration of breastfeeding.
Taken together, we will evaluate the possible and probable effects of socioeconomic
conditions, or risk profile, on the morbidity and mortality of infants and young children in
the town of Roosendaal.
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7.3

Location and Environment

The analysis is based on data from Roosendaal, a medium-sized town situated in the western
part of the province of North Brabant. Since the beginning of the nineteenth century, the
town had experienced ongoing population growth, indicating that modernization processes
were at hand. The population increased threefold from about 4,500 in 1795 to more than
13,700 in 1900. After 1850, growth rates were considerably higher than in previous decades
and in the period 1880-1890, Roosendaal experienced its highest growth rates. This
substantial increase of the Roosendaal population after 1850 has been connected to late
nineteenth-century local economic and industrial developments.421
Roosendaal characteristically functioned as a trade and service centre for the
surrounding West Brabant region, an area in which farming was dominant. In the course of
the nineteenth century, there was a rapid growth of industrial employment. All industrial
sectors took advantage of the construction of the railway from Antwerp to Roosendaal in
1854. Besides Antwerp, the newly built railway station was now connected to the cities of
Rotterdam, Vlissingen, and Breda. In this way, Roosendaal became an important ‘junction’,
and its close location to the Belgian border attracted shipping and carrying businesses,
custom offices, and banks. Furthermore, between 1865 and 1870, three sugar beet factories
were established and together with a rice starch factory founded after 1870, these were the
main employers in Roosendaal.422 Besides sugar, the core industrial sectors were the
manufacturing of cigars and brushes.423
The booming local industries attracted migrants to Roosendaal. However, most
geographic moves involved just short distances to and from villages and small towns within
the region of West Brabant. These movements included some elements of rural circulation,
describing a rural to urban movement, which was work-related. The creation of several
factories and the railway transportation system specifically attracted young, single male
migrants.
The population of Roosendaal and its surrounding region of West Brabant was
predominantly Catholic, as was most of the province. In the middle of the nineteenth
century, about 87 percent of the population of North Brabant was Roman Catholic;
however, their proportion in Roosendaal was as high as 97 percent.424 By contrast, the
majority of migrants who came to Roosendaal for highly skilled work in the new railway
transportation system were mostly Protestant.
As in most Dutch towns, reports from public health officials reveal regular complaints
about the lack of attention to cleanliness in the public spaces of the town. Piles of garbage
and human waste left to fester, streets with no drainage, and pools of stagnant water were
most commonly cited as threats to public health. Despite their advice to local officials to
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take action on these matters, little seems to have been done. As local authorities thought it
was too expensive, a proper sewer system was only installed in the 1930s.425
Most houses lacked spacious and well-ventilated rooms as well as a connection to
proper drainage and sewage systems. Poor housing conditions were common in nineteenthcentury urban districts; particularly after 1850 and in Roosendaal, housing conditions
progressively deteriorated due to increased population pressure. In the early decades of the
twentieth century, about a third of housing still consisted of single-room apartments, which
(in most cases) had to support a complete family of four to five persons. Absence of a water
supply system forced tenants to use water from a nearby pump.426 Needless to say, the
quality of drinking water – an important environmental determinant of infant health – was
extremely poor.
Poor housing conditions also resulted in low-quality personal hygiene circumstances.
In most single-room apartments, neither a bathroom nor decent washing place was available.
Use was made of a kitchen sink or a water jug but most families used a tub for their weekly
wash. Although the town owned a public bathhouse, this amenity also made use of
(contaminated) water from the local creek. Most houses lacked a proper toilet. Even in the
first decades of the twentieth century, most families still made use of a bucket or cesspit that
had to be emptied from time to time. Among the very poor who lived in slum dwellings,
several families had to share a toilet. Even the beds were hazardous as people slept on
straw-filled mattresses, infested with fleas, lice, and flies.427
Local officials were to inspect the quality of food and water supply but in Roosendaal
they rarely did. The water from local wells and pumps was hardly ever inspected although,
according to reports, complaints about the smell and taste of the water were numerous. The
quality of milk, usually supplied unpasteurized from local farmers, was very poor. When milk
was inspected, it often proved to be contaminated with farmyard manure. Moreover, in
some health reports it was stated that milk had been skimmed or diluted with (dirty) water.
The local health inspection committee connected excessive infant mortality directly to the
poor quality of milk from animals.428 Furthermore, raw milk was the focus of infection
regarding tuberculosis and intestinal infections. Nevertheless, local authorities did not
proceed to take the necessary measures.429
The fact that authorities defined the poor quality of animal milk as the main cause of
infant mortality indicates the lack of a strong tradition of breastfeeding in the Roosendaal
area. Indeed, most children were fed by bottle. As a general practitioner from a nearby
village noted at the beginning of the twentieth century:
One takes a large bottle, fills it with milk, puts it in the bassinette with a long tube
attached, puts the teat in the mouth of the infant, and it needs no looking after for
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the rest of the day. Except for the anxious mother who quickly refills the empty
bottle.430
For a long period of time, the only measures that were taken concerned improving the
quality of the animal’s milk. Campaigns starting as late as the 1930s, warned and advised
mothers to keep their children alive during hot summers through prolonged breastfeeding.431
For the entire Dutch province of North Brabant, in which Roosendaal was situated, a
survey on neonatal care and breastfeeding practices was conducted in the early 1930s by the
medical doctor Van der Heijden. For his dissertation on the wellbeing of both mother and
child directly after childbirth, he distributed questionnaires to all local child health centres.
On the conditions concerning infant care and malnutrition in some North Brabant villages,
Van der Heijden commented:
At the medical practice in the village of Veghel, most infants belong to local peasant
families. Those who are familiar with this region know the kind of prejudices and
medieval ideas among mothers one has to battle with in order to get these children
breastfed.432
In another nearby village, a colleague bitterly complained about the stubbornness of lowerclass women who were ignorant and uncooperative in breastfeeding their own child.433 For
the town of Roosendaal, Van der Heijden observed that in 1930 the effect of breastfeeding
propaganda was still small: only 38 percent of the infants were breastfed and 62 percent
received (mixed) artificial feeding.434

7.4

Data, Methods, and Models

We use a dataset with unique qualities consisting of data of infants born between 1815 and
1908 in the Dutch municipality of Roosendaal. The Dutch vital registration system was
introduced in 1811. All births, along with marriages and deaths, were registered in the
municipality where the event had taken place. Our dataset is constructed by linking the
certificates of birth, death, and marriage covering all inhabitants of Roosendaal, using record
linkage techniques reflecting the classical method of family reconstitution.435 As of 1865,
individual causes of death are available and are linked to the vital records. Historical
individual cause of death data is extremely scarce and only available for a few Dutch towns
for short periods of time or covering only specific parts of the population, for example
hospital patients.
Based on these records, we followed infants from birth to age two (730 days) or until
death. As demographers Breschi and Livi Bacci have argued, extending some of the infant
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mortality measures (conventionally limited to the first year of life) to the second year of life
is an important step forward in the exploration of the blurred boundaries between infant
and child mortality.436 Moreover, in some populations breastfeeding extends to the second
year of life. Infant survival is considered a dichotomous variable, defined on the basis of
whether or not a newborn was able to survive the first two years of life, given the
circumstances in which he or she was born and raised.
However, our dataset does have its limitations. Firstly, extending the period covered
from one to two years does carry the risk of losing/missing observations due to migration.
Our strategy already runs this risk, as children migrating before their second birthday and
dying in another municipality produces an underestimation of mortality in our research area.
Children who migrate with their families to our research area before their second birthday
are also not covered in the dataset. Moreover, the data does not include children who were
stillborn, children dying during childbirth or within a few hours after birth but before the
birth was notified at the municipal registry office. In most of these cases only a certificate of
death was made up. Apart from the impossibility of covering all children, we should also be
aware of the possible incorrectness regarding the processes of data-entry and data-matching
due to, for example, typing errors and spelling methods.
The data file constructed for this analysis is a child-level file. Each record concerns a
child including the parents’ information. By linking the birth and death certificates of the
children to the marriage records we were able to reconstruct families. Since there was in
many cases more than one child per family, there is frequently more than one observation
per family and these observations are not independent. Therefore, we applied a piecewise
exponential model with shared frailty. In a shared frailty model the frailties are not
observation-specific but are shared across specific groups of observation (families), thus
allowing those observations within the same group to be correlated. This heterogeneity is
caused by unknown factors, which are thus not captured in the other covariates. In our case,
all children within the same family share the same frailty because we assume the risk to be
specifically characteristic of the family.437
Focusing on families, we want to observe women’s reproductive histories. For that
reason we included women who start their reproductive period at the time we start the
observation window (1811). Only women who were born after 1795 were included (they
would be at least 15 years old in 1811). We excluded births before 1843 if their mothers
had an unknown year of birth (as these could still be mothers born before 1795). Because of
these restrictions, 2,368 observations of infants were deleted this way (305 deaths). As
stated earlier, our first strategy will be to start with a baseline model of infant mortality by
socioeconomic status and control variables. In subsequent models we add family
characteristics, seasonal variation, and interaction terms of socioeconomic variables and
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season. This approach will provide more understanding into the mechanism of social class
affecting differential infant mortality.
The second strategy is based on competing-risk models and adding cause of death
information to the model. This model presents the relative risks to which children are most
vulnerable when dying of a specific disorder compared to children who survive or die from
other causes. We are mainly interested in a subset of disorders; in particular, those related
to poor nutrition and poor hygiene. Other causes are ‘disturbing’ events, which we would
actually like to ignore in interpreting the results. For example, when an infant dies due to
external causes like drowning, he or she can no longer die of gastrointestinal disorders such
as acute diarrhoea. Again, we opted for shared frailty because of the assumed familial
aggregation. All analyses were performed with the computer program STATA.

7.5

Measures of Breastfeeding and Infant Mortality

Our main variable of interest is socioeconomic status (SES). Information on socioeconomic
status of the family in which the child is born is based on the occupational title of the father
extracted from the birth certificate. Occupations were classified according to the Historical
International Standard Classification of Occupations (HISCO)438 and were regrouped into
five social groups, according to the social class scheme HISCLASS, and a residual group of
cases in which the occupation of the father was either unknown or missing. The first group
includes the occupations of higher managers and learned professionals, civil servants, and
shopkeepers.439 We also distinguished skilled labourers from semi-skilled labourers. All
farmers and fishermen constitute a separate group as well as all unskilled labourers. The
latter includes casual workers employed in both agriculture (field workers) and industry
(factory workers).440 This lower class of casual and unskilled labourers stands as the
reference group.
Paternal and maternal ages are important controls because age is connected to health
risks and experience. Information on the age of the mother at the time of the child’s birth
was only available for a limited group of women (60 percent). A dummy variable was created
for the mother’s age based on the homogeneity between the ages of husband and wife.
Therefore, we used the age of the father in case the age of the mother was unknown. In
general, children from very young mothers and older mothers were at the most risk of dying
early in life.
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We also distinguished legitimate children from illegitimate children. When the child’s
father was not present at the time the birth was registered or when the mother was
unmarried, widowed, or divorced, a separate category was introduced. We expect the
chances of a child’s death to be higher for unwed mothers because of a variety of factors,
including the age of the mother (very young) and the social class of the mother (very
poor).441 These women often lived alone without their family and friends to fall back on for
support. Furthermore, they were obliged to resume their working duties shortly after birth
and were therefore less able to provide their newborn with long-term breastfeeding.442
Likewise, multiple births were distinguished from single births as twins, triplets, and
quadruplets have a higher risk of being born prematurely and were more vulnerable to the
usual risks associated with immaturity.443 Besides, they had to share or even compete for
parental attention and care. Sex was also included as a control variable. In most populations,
the mortality rate of boys is higher during the first year of life.
We supplemented the age of both parents with two other family characteristics that
may offer risks to infants. Information was included as to whether a child was firstborn.
Firstborns may carry higher mortality risks, since first deliveries are nearly always more
problematic and hazardous. On the other hand, firstborns may profit from all available care,
time, and nourishment. Therefore, the number of older and alive siblings below the age of
five at the time of the child’s birth was also added, as they can function as potential
competitors in the allocation of food and care.
In addition to the other factors we included (historical) time in the analysis. We
distinguished the following birth cohorts: 1811-1824, 1825-1839, 1840-1854, 1855-1869,
1870-1879, 1880-1889 and 1900-1908. The early decades of the nineteenth century (18111824) are considered the reference category. The North Brabant region as a whole suffered
especially high infant mortality after 1880. Season of observation was added by distinguishing
deaths in the high-risk summer season (June till August) from those in the autumn
(September until November), winter (December till February), and spring (March, April, and
May).
All causes of death were coded according to the thirty-four-category classification
that was used in the Netherlands in the period 1875-1900. These isolated categories can be
clustered following a strategy in which we distinguish infectious diseases from other more
vaguely described causes of death, and in which infectious diseases were further
differentiated according to the means of transmission. Diseases transmitted mainly by air and
direct human contact (summarized as airborne diseases), include among others whooping
cough, smallpox, tuberculosis and other acute respiratory diseases such as influenza and
pneumonia. A second group of infectious diseases includes causes of death indicating waterand food-borne infectious diseases or signs of poor hygienic conditions. This group includes
Asiatic cholera, typhus and typhoid fever, acute digestive diseases (diarrhoea/dysentery,
appendicitis, and peritonitis), and abdominal tuberculosis. The common denominator is the
441
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assumption that deficient hygiene and/or poor nutrition (i.e. lack of prolonged breastfeeding)
were a contributing factor. Other infectious diseases with mixed aetiology included brain
diseases (syphilis, convulsions, puerperal fever, and intermittent/pernicious malarial fevers).
All external causes of death are taken together in one category. Finally, congenital anomalies
and debility were distinguished from all other causes with no obvious symptoms of infectious
diseases and from unspecified, ill-defined or unknown causes of death.
For the sake of simplicity and to keep the focus on breastfeeding practices and its
mechanisms, we regrouped the clusters into a variable indicating death due to poor
nutrition. Three categories were used: 1. Diseases in any way related to poor nutrition and
hygiene (i.e. acute digestive disorders/diarrhoea); 2. Diseases likely to be related to poor
nutrition and hygiene (i.e. convulsions and chronic digestive disorders); and 3. Diseases not
related to poor nutrition and hygiene (all remaining causes).

7.6

Results

The empirical analysis is divided into two parts. In the first section, descriptive results are
presented. In the second part, the results of the Cox proportional hazard analysis are
discussed, in which we explore what characteristics determined infant survival.
7.6.1 Descriptive Analysis
Table 7.1 provides information on general characteristics of the families in our dataset. The
mean family size is 5.4 persons with a male head who is about thirty-five years of age. Only a
very small proportion of the families is headed by a female (2 percent) and most children are
therefore born in wedlock. The social class could not be ascertained for a small number of
families, as the occupation of the father was unknown. Most children were born in lowerclass households of unskilled and casual labourers.
The top of the table includes the distribution of infant deaths by cause of death for
the period 1865-1908. In this period, one out of four children died because of acute
gastrointestinal diseases, mostly diarrhoea. It is safe to assume that this number was even
higher, since another 22 percent of the children died from diseases that were likely to be
related to poor nutrition. This implies that in late nineteenth-century Roosendaal,
approximately half of the children below age two died because of diarrhoeal infections. We
can therefore conclude that there was no strong tradition of breastfeeding, as would be
found, for example, in the Dutch province of Friesland.
Figure 7.2 shows the trend of infant mortality and early childhood mortality in the
town of Roosendaal in the period 1815-1938. From 1865 onward, the distinction in
mortality by cause of death is represented. The distinctions represented are mortality as a
result of acute digestive disorders, chronic digestive diseases, and convulsions on the one
hand and all remaining causes on the other hand. One has to bear in mind the fact that these
trends are partly real, reflecting actual changes in mortality, but also partly a consequence of
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(changes in) registration practices of medical authorities in Roosendaal. Part of the variation
may therefore be ascribed to changes in medical knowledge, improvements in the
recognition/proper diagnosis of diseases, and even in the succession of medical doctors.
Figure 7.2 Infant and Early Childhood Mortality in the Period 1815-1938 in Roosendaal (from 1865
onwards specified in cause of death).
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As Figure 7.2 shows, infant mortality in Roosendaal increased during the nineteenth century
with some major peaks caused by epidemics in the 1860s. From 1865 on, periods in which
digestive disorders predominate are succeeded by periods in which other causes of death
including infectious diseases are the most predominant category. From about 1870 to 1890,
digestive diseases appear to be of less importance. After 1890 – when mortality of all
remaining causes is declining – digestive disorders outweigh other fatal diseases. In
accordance with the aforementioned accounts of local authorities on the ignorance of
women not breastfeeding their babies, this temporal upward trend of digestive fatality might
very well reflect actual circumstances. On the other hand, the image of relatively low
mortality because of digestive disorders in the preceding period (1870-1890) might be
distorted by the possibility that convulsions that were assigned to brain diseases in one
period, may have been reassigned to gastrointestinal diseases in the next period. In the late
1910s, digestive fatality decreases in Roosendaal.
Figure 7.3 shows survival curves for each cluster of causes for the first two years of
life. The cluster-graphics clearly show distinct survival patterns in which the group of causes
that are not related to poor nutrition and hygiene dominates the total survival curve.
Numerically, they outweigh digestive disorders. The survival curves also show that children
who died of digestive diseases clearly did so in the first months of life, whereas other causes
of death struck during the entire period.
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Figure 7.3 Kaplan-Meier Survival Curves by Cause of Death (digestive disorders and other causes) in
Roosendaal, 1865-1908.
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In Figure 7.4, survival curves are presented for the clusters of causes and social class.
When we bring all factors related and possibly related to poor nutrition together, a distinct
social class pattern is apparent. Children born into the higher and middle classes had a higher
chance of surviving gastrointestinal diseases. Farmers’ children, however, were most likely to
survive poor nutrition.
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Figure 7.4. Survival by Cause of Death and Social Class in Roosendaal, 1865-1908
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7.6.2 Cox Proportional Hazard Analysis
As we will apply a piecewise exponential model, the survival time is split into several (age)
intervals with a separate hazard for each time interval. We have defined eight intervals
according to the risk to which children are exposed in the following stages of life: first day,
first week, first two weeks, first month (neonatal mortality), first three months, first six
months, first year (infant mortality), and first two years of life (early childhood mortality).
The results are presented in Table 7.5.
We first introduced time, social class, and some basic child characteristics in the
model (Model 1). Differences between social groups are indeed statistically significant.
Compared to the casual and unskilled labourers, the professionals, skilled workers, and
farmers all experienced lower mortality risks. Where infants and toddlers from higher and
lower professionals (upper and middle class) had a risk of dying 15 percent lower than
children from unskilled labourers, farmers’ children had a 27 percent lower risk. This pattern
of the highest survival among farmer’s children is present in all models; in some cases, this
group presented a survival rate more than 30 percent higher than other groups. Additionally,
children born to fathers whose occupation was missing or unknown had much lower
mortality risks compared to unskilled workers but this group remains somewhat undefined.
Children born to unwed mothers were highly vulnerable; their risk of dying before
their second birthday was seven times higher than infants born to married couples. Also,
twins had a higher mortality risk that was almost five times than single-born children.
Clearly, being born as an illegitimate child or as twins nearly always had a very strong effect
on the risks of dying in infancy and early childhood. Compared to girls, boys had a 22
percent higher risk of dying. Again, this pattern of sex differentials is consistent across all
models.
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In regards to survival time, we observed that the hazard of dying young strongly
declined over time when compared to the first day of life. Infants in their first week of life
experienced a 60 percent lower mortality risk than on the first day of life. Already in the
first month of life, the risk was reduced by 70 percent compared to day one. This downward
trend continued to eventually very low risks of dying at the age of two. The situation for
infants was also dependent on their birth cohort. Compared to children born in the period
1811-1824, mortality risks were particularly higher among the 1870-cohort. Children born
before 1870 were somewhat better off and children who were born after the 1870s also
experienced slightly lower mortality risks.
In the next model, we introduced family characteristics (Model 2). Being the firstborn
child in a family did not have an effect on mortality risks of young children, although having
older siblings under the age of five clearly shows a strong effect on the risks of dying. With
each additional sibling the chance of dying in infancy increased by 20 percent. The effect is
significant on the 1 percent level. On the other hand, the ages of the mother and the father
at the time of birth of the child show no clear pattern although it can be stated that having
an older father was unfavourable to infants.
In the third model (Model 3) we added seasonal variation. By introducing the season
of observation in the model, the direction and strength of all other variables remains more
or less unchanged. Compared to winter, infants born during summer have a 23 percent
higher hazard of mortality, which is statistically significant on the 1 percent level. Also, being
born in the autumn produced a small 9 percent higher hazard.
Finally, we included interactions between social class and being born in the summer
(Model 4). The effect of being born in the summer hardly varies across social class.
However, there are two social groups with a significantly higher hazard of mortality among
infants born during summer: those of the lower-skilled labourers and the ill-defined group of
fathers with unknown or missing occupational status.
7.6.3 Competing Risk Model
A survival analysis model with competing risks is now used to re-examine our analysis. We
are mainly interested in a subset of causes of death. This subset relates to poor nutrition and
hygiene, that is, a lack of frequent and prolonged breastfeeding; other causes are considered
competing events. The same set of variables is included in the competing risk model as in
Table 7.5, but with some minor adjustments. The competing risk analysis is carried out for
the period 1865-1908. Therefore, four birth cohorts are used: 1865-1879, 1880-1889, 18901899, and 1900-1908. Survival time is split into seven intervals from which the first week (as
opposed to the first day) stands as the reference category. We assume that the cause of
death of infants dying in the first hours after birth is not related to poor nutrition.
We compared several models for separate clusters of causes. Table 7.6 shows six
models in which the proportional hazards are presented for three clusters of diseases that
are 1. Directly related to poor nutrition and poor hygiene; 2. Very likely related to poor
nutrition and hygiene; and 3. That cannot be directly connected to poor nutrition and
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hygiene. Two models are presented for each of the clusters. In the first model we included
time, child and family characteristics, and social class. In the second model, seasonal variation
is added. As there is only a summer effect for the first cluster of causes, our classification of
food-related causes of infant death versus non-food related causes is supported.
All social groups experienced lower mortality risks than the unskilled and casual
labourers, although the effects are not always statistically significant. Furthermore, social
class differentials vary according to cause of death. Considering the first two models, which
present the risk of dying as a result of diarrhoea and other acute digestive diseases, only
farmers had a statistically significant lower level of infant and early childhood mortality. They
experienced a substantial 45 percent lower hazard of infant mortality from food-related
diseases than the group of unskilled workers. In subsequent Models 3 and 4 (based on
diseases likely related to poor nutrition), farmers also present a lower risk of infant mortality
but the effect is not as strong. Children with fathers from the higher and lower professions
also show a 30 percent lower hazard of dying as a result of convulsions and chronic digestive
ailments. Children with fathers of unknown occupation also experienced lower hazards for
these types of diseases. In Models 5 and 6 (dealing with causes of death that are not related
to nutritional practices), farmers’ children again seem to have been less prone than children
born of unskilled labourers. Farmers experienced a 34 percent lower risk of dying because,
of all remaining diseases, children from professionals a 17 percent lower hazard, and children
from families of which the socioeconomic status is unclear, a substantial 59 percent lower
risk.
When we focus on time – both survival time and historical time – the models show
some very strong effects. Again, patterns differ along the various clusters. Infants who died
from a lack of proper nourishment and hygiene were particularly vulnerable in the first six
months of life. Compared to the first week, these infants show a hazard of infant mortality
ten times higher in the second week and seventeen times higher during the first month. The
subsequent months are also critical, though the effect eventually declines. After the first six
months the effect disappears. Directly after birth, infants were less at risk of dying of
malnourishment but were more at risk during the first six months. These months appear to
be crucial. They were at their most vulnerable during the first month of life, after which the
risk of dying slightly decreased. Children who died of other causes were at risk for the
entire period, although compared to the first week of life, hazards of infant mortality
decreased by age.
The risk of dying due to acute diarrhoea and dysentery was lower in the final decades
of the nineteenth century compared to the period 1865-1879. After the turn of the century,
the risk of dying from this type of disorder increased. The risk of dying as a result of diseases
most probably related to poor nutrition declined over time. In the period 1890-1899,
children in the town of Roosendaal experienced a 54 percent lower hazard than in the 1860s
and 1870s and in the early 1900s a substantial 69 percent lower risk. The risk of dying
because of other infectious diseases also declined. After 1900, infants had a 50 percent lower
hazard of falling prey to these types of diseases than forty years before.
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What about child and family characteristics? The various models show that boys are
more likely to have died from all clusters of diseases than girls. However, they were most
vulnerable in cases of diseases related to poor nutrition. Compared to girls, boys had a 34
percent higher chance of dying because of diarrhoea and acute digestive disorders, which is
statistically significant at a 1 percent level. In regards to those diseases most probably related
to poor nutrition, boys still experienced a 24 percent higher hazard of infant mortality. For
all other causes, boys experienced a 16 percent higher hazard than young girls.
Twins were somewhat less prone to feeding practices than to other diseases
although their hazard is still three times higher than single births when food-related diseases
are considered. Furthermore, although children from unwed mothers were less vulnerable
to dying from a food-related disease or poor hygiene than dying from other causes, their risk
of mortality was still seven times higher than that of legitimate children.
Paternal and maternal age was apparently irrelevant in connection with breastfeeding
practices. Only when non-food related disorders are considered, did we find that children
with an older mother were more vulnerable. A similar pattern is seen for firstborns, as they
were more at risk in cases of non-food related diseases. However, the number of siblings
under the age of five had a strong effect. For each additional young sibling in the family, the
risk of dying young because of acute digestive disorders increased by 20 percent. Similar
patterns are present concerning all other clusters of causes although the hazard is somewhat
lower.
In Table 7.6, the second model for each cluster of disorders includes seasonal
variation (Models 2, 4, 6 and 8). No remarkable changes are observed in the effects of all
covariates compared to the first models, although the effect of summer (and autumn) is
indeed remarkable. Most infants dying from a lack of proper nourishment or poor hygienic
circumstances do so in summer and to a lesser extent in the autumn, when compared to
those babies born in winter. During summer, the chances of dying because of diarrhoea are
three times higher than in the winter season and twice as high in the autumn. Both effects
are statistically significant at the 1 percent level. Children dying because of disorders that are
highly likely to be connected to poor nutrition were less vulnerable in the autumn.

7.6

Conclusion and Discussion

This chapter focused on socioeconomic disparities in infant and early childhood mortality,
mainly measured through the proximate determinant of breastfeeding and hygiene. As
breastfeeding continues to be a highly debated issue in the literature on infant survival in
developing countries, our analysis based on an urban population in nineteenth-century southwestern Netherlands reveals vital information on the workings of infant diet in a highly
infectious environment. Until now, mainly aggregated data on cause-specific infant mortality
or individual cause of death data for only a few consecutive years were consulted to
investigate the practice of infant feeding and its effect on infant mortality in these regions.
We used a unique longitudinal dataset including individual cause of death information from as
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early as the 1860s and over a long time span in order to present an in-depth analysis of
breastfeeding practices in relation to social class and other family characteristics.
This chapter has shown that the population of Roosendaal as a whole did not
experience a strong breastfeeding tradition, certainly not in our period of observation.
Almost half of the dying infant and child population fell victim to diseases such as acute
diarrhoea and gastroenteritis, indicating a lack of frequent breastfeeding and deficient
hygiene. This practice appears to have exceeded social class boundaries to some extent. All
social groups were in a way victim of this local custom although the higher social classes, and
farmers, were better able to shield their children from infectious food- and waterborne
disease. This points to the presence of local cultures in which mothers discussed and
‘performed’ infant care across social and cultural lines, but in which the higher social strata
profited from a healthier environment that mitigated the deadly effect of artificial feeding.
Farmers were the ones best able to protect their offspring from gastroenteric diseases.
Although we cannot exclude the possibility of a stronger preference among farmers’ wives
to breastfeed their children, the direct availability of fresh milk from animals most likely
acted as mitigating circumstances extenuating the effect of artificial feeding and poor hygiene,
specifically in an environment with animals. Farmers’ wives probably abstained from
breastfeeding too as they were compelled to return to their duties on the farm or in the
fields soon after childbirth. The true victims of this practice of artificial feeding were infants
and toddlers born into the unskilled labouring classes. During the late nineteenth century
this proletariat increased in an industrializing setting such as Roosendaal; the cumulative
effect of slum dwelling, poor hygiene, poor quality of drinking water, combined with a
tradition of artificial feeding made their children extremely vulnerable compared to children
from other social groups.
From our data we were able to reconstruct risk profiles for infants and toddlers
most likely to become victim to digestive disorders. As stated, children were most
vulnerable when born into lower class labouring households, specifically when their father
was an unskilled or casual labourer. Additionally, these children were most susceptible to
foodborne diseases in the first six months of life although the first month was most crucial.
When these high-risk months coincided with a hot summer the chances of survival declined
even more. Warm weather signified an alarming health threat to children as it progressed
infectious morbidity via pathogens, its distribution and transmission. Also, the 1860 and 1870
birth cohorts experienced an increased risk of succumbing to digestive disorders. After the
1870s, chances of infant survival regarding this type of infectious disease slowly increased.
Clearly, Roosendaal at this point still was very much a place where infectious disease was the
major killer although this period also marked the first signs of epidemiological transition.
Remarkably, also sex of the child mattered: boys experienced higher risks than girls. How
should we explain this? Besides a biological risk we cannot be certain that a preference for
either male or female children existed in late nineteenth-century Roosendaal. We do know,
however, that in other parts of the province baby boys received preferential treatment over
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baby girls regarding food related disorders.444 This could have led to the practice of boys
consuming increasing amounts of artificial feeding or even solids in order to satisfy them
while, at the same time, unknowingly their risk of fatal digestive disorders increased. Having
older siblings under the age of five again increased the risk of dying which points to rivalry
among siblings for food and care as well as the importance of birth order and family size.
That way, this chapter confirms previous research on infant mortality clustering within
families; estimates depend on the treatment of clustering. Therefore, our research points to
the family as a central unit of analysis in the study of infant and early childhood mortality.
As contemporary reports and accounts show, we are not the only ones trying to
understand the hardships of these families in the past. Nineteenth-century local medical
doctors questioned the high infant mortality in their district time and again and were
convinced that the lower-class mothers in particular were to be held responsible for these
atrocities, mostly because of their presumed ignorance and lack of maternal knowledge.445
We argue that most mothers in this particular setting, not just lower-class mothers, exposed
their children to infectious threats due to a certain amount of ‘ignorance’ in which the higher
social strata benefited from a slightly less infectious environment. Observing so many infant
deaths within families one would expect a learning curve with each additional birth in the
practice of infant care. At the same time, our data confirms the persistence of local customs
and the trust these mothers put in the artificial feeding of their infants. As Roosendaal was
predominantly Catholic no profound statements can be made about the effect of religious
denomination in this community. As artificial nourishment was culturally rooted in other
Catholic parts of Europe as well, the local habit of bottle feeding was not easy to break, as
some of the contemporary physicians observed. This was enhanced by the fact that medical
infant care in this homogenously Catholic town was dominated by religious congregations.
Only in the 1920s the emergence of child consultation clinics, again religiously organised in
the White Yellow Cross, was able to effectively campaign for breastfeeding which was
framed as the only way to escape from infectious infant morbidity and summer mortality.446

444

Barentsen, ‘Het gezinsleven in het oosten van Noord-Brabant’, p. 27-29.
See for example: Barentsen, ‘Het gezinsleven in het oosten van Noord-Brabant’, p. 27; Van der Heijden, De
zorg om moeder en kind in Noord-Brabant, pp. 149-150.
446
Gorisse, Tachtig jaar Kruisvereniging Roosendaal, p. 19.
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Table 7.1. General characteristics dataset
1811-1908

Mean years observed per child
Death observed
Number of children
Number of families

1865-1908

1.69
4620
22,80
1
6687

1.66
3668
16544

Cause of death:
Related to poor nutrition
Likely related to poor nutrition
Not related to poor nutrition

855
810
2003
mean

Birth cohort:
1811-1824
1825-1839
1840-1854
1855-1869
1870-1879 / 1865-1879
1880-1889
1890-1899
1900-1908
Female (ref.)
Male
Singleton (ref.)
Twin
Social class father:
Professional
Skilled
Farmer
Lower-skilled
Unskilled and casual workers
(ref.)
Unknown
Legitimate birth
Illegitimate birth
First born
Higher order birth
Number of living older siblings (<
age 5)
Age mother at childbirth
15-19

X
.07
.11
.13
.12
.15
.20
.21
X
.51
X
.02
.20
.21
.11
.11
X
.03
X
.02
.28
X
1.09

s.d.

min
X

X
X

X

X

X
1

.01
200

max

mean

0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1

X
.21
.27
.28
X
.51
X
.02

0
0
0
0
0

1
1
1
1
1

.21
.22
.09
.13
X

0
0
0
0
0
0

1
1
1
1
1
5

.02
X
.01
.26
X
1.13

0

1

.01

s.d.

min

X

X
X

X

X

X

max

0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1

0
0
0
0
0

1
1
1
1
1

0
0
0
0
0
0

1
1
1
1
1
5

0

1

20-24
25-29
30-34
35-39
40+
Unknown age
Age father at birth child

.09
X
.18
.15
.07
.33
34.90

Time-varying variables:
Age of child:
Week 1
Day 1
Day 2-7
Week 2
Week 3-4
Month 2-3
Month 4-6
Month 7-12
Month 13-24

X
.07
.07
.07
.09
.13
.19
.29

Current season (time-varying):
Spring
Summer
Autumn
Winter (ref.)

.26
.24
.25
X

X

7.23

X

X
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0
0
0
0
0
0
19.00

1
1
1
1
1
1
77.00

.08
X
.17
.14
.07
.37
34.68

0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1

X
.07
.07
.09
.13
.18
.29

0
0
0
0

1
1
1
1

.25
.25
.25
X

X

7.24

X

X

0
0
0
0
0
0
19.00

1
1
1
1
1
1
77.00

0
0
0
0
0
0
0

1
1
1
1
1
1
1

0
0
0
0

1
1
1
1

Table 7.5 Piecewise Exponential Proportional Hazards Regression Models for Infant and Early
Childhood Mortality with Shared Frailty (22,801 births, 4620 deaths observed, nested in 6356
families). Roosendaal: 1811-1908.
Model 1

Model 2

Model 1

Model 2

Age of child (time-varying):
Day 1 (ref.)
Day 2-7
Week 2
Week 3-4
Month 2-3
Month 4-6
Month 7-12
Month 13-24

.389***
.327***
.307***
.175***
.131***
.071***
.029***

.390***
.329***
.310***
.178***
.134***
.074***
.030***

.390***
.328***
.310***
.178***
.134***
.073***
.030***

.390***
.328***
.309***
.178***
.134***
.073***
.030***

Birth cohort:
1811-1824 (ref.)
1825-1839
1840-1854
1855-1869
1870-1879
1880-1889
1890-1899
1900-1908

1.233
1.245
1.746*
2.758***
2.332***
2.108**
1.773*

1.166
1.106
1.595
2.524***
2.101**
1.867**
1.560

1.168
1.107
1.593
2.520***
2.095**
1.861**
1.556

1.166
1.106
1.590
2.517***
2.090**
1.857**
1.554

1.236***

1.241***

1.241***

1.241***

5.071***

4.829***

4.809***

4.801***

.853**
.986
.747***
.875*

.831***
.967
.681***
.868*

.831***
.966
.681***
.867*

.824**
.949
.700***
.809**

.427***

.466***

.467***

.406***

7.116***

8.009***

7.958***

7.894***

1.103

1.103

1.103

1.270***

1.270***

1.270***

Female (ref.)
Male
Singleton (ref.)
Twin
Social class father:
Professional
Skilled
Farmer
Lower-skilled
Unskilled and casual workers
(ref.)
Unknown
Legitimate birth (ref.)
Illegitimate birth
First born
Higher order birth (ref.)
Number of living older siblings (<
age 5)
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Age mother at birth child
15-19
20-24
25-29 (ref.)
30-34
35-39
40+
Unknown age
Age father at birth child

1.297
1.081

1.301
1.080

1.300
1.081

1.004
1.083
1.187*
1.034

1.004
1.083
1.186*
1.035

1.005
1.082
1.186*
1.034

1.007*

1.007*

1.007*

.956
1.215***
1.082

.957
1.149*
1.082

Current season (time-varying):
Spring
Summer
Autumn
Winter (ref.)
Social class x season
Professional * summer
Skilled * summer
Farmer * summer
Lower-skilled * summer
Unknown * summer

1.034
1.068
.900
1.255*
1.546**

Constant

.002***

.001***

.001***

.001***

ln theta
Log likelihood
AIC

.507***
-1.86e+04
37264.08
2

.655***
-1.85e+04
37097.49
4

.653***
-1.85e+04
37064.54
6

.651***
-1.85e+04
37062.54
1

Legend: * p<0.05; ** p<0.01; *** p<0.001
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Table 7.6 Piecewise Exponential Proportional Hazards Regression Models for Infant and Early
Childhood Mortality with Shared Frailty (16,544 births, nested in 4668 families).
Roosendaal: 1865-1908.
Causes related to
feeding practices
Model 1
Model 2
Age of child (time-varying):
Week 1 (ref.)
Week 2
Week 3-4
Month 2-3
Month 4-6
Month 7-12
Month 13-24
Birth cohort:
1865-1879 (ref.)
1880-1889
1890-1899
1900-1908
Female (ref.)
Male
Singleton (ref.)
Twin
Social class father:
Professional
Skilled
Farmer
Lower-skilled
Unskilled and casual
workers (ref.)
Unknown
Legitimate birth (ref.)
Illegitimate birth
First born
Higher order birth (ref.)
Number of living older
siblings (< age 5)
Age mother at birth child
15-19
20-24

Causes likely related
to feeding practices
Model 3
Model 4

Causes unrelated to
feeding practices
Model 5
Model 6

All causes combined
Model 7

Model 8

1.881***
17.205**
*
11.154**
*
7.387***
2.734
.624

1.902***
17.322**
*
11.284**
*
7.381***
2.696
.622

.795
.592***

.795
.592***

.494***
.434***

.494***
.435***

.697***
.676***

.697***
.677***

.260***

.260***

.245***

.245***

.383***

.384***

.226***
.115***
.032***

.226***
.115***
.032***

.197***
.117***
.052***

.197***
.117***
.052***

.301***
.157***
.057***

.301***
.156***
.057***

.486***
.732**
1.626***

.482***
.729**
1.610***

.901
.464***
.314***

.903
.464***
.314***

1.059
1.038
.530***

1.058
1.038
.530***

.880*
.785***
.655***

.879*
.784***
.655***

1.337***

1.336***

1.243**

1.244**

1.158**

1.158**

1.224***

1.224***

3.076***

2.945***

4.578***

4.610***

5.315***

5.317***

5.074***

5.055***

.875
.984
.549***
.988

.875
.986
.548***
.982

.701**
.921
.731*
.766

.701**
.921
.731*
.765

.817**
.887
.667***
.833*

.818**
.887
.667***
.834*

.785***
.889
.636***
.844*

.785***
.889
.637***
.843*

.534

.543

.461*

.459*

.388**

.388**

.409***

.410***

7.205***

7.108***

8.737***

8.778***

8.633***

8.628***

9.876***

9.782***

1.063

1.059

.915

.913

.831*

.831*

1.027

1.027

1.194***

1.201***

1.101

1.100

1.159***

1.159***

1.273***

1.274***

.765
.961

.789
.955

1.917
1.171

1.940
1.171

1.307
.973

1.307
.974

1.248
1.036

1.250
1.035
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25–29 (ref.)
30-34
35-39
40+
Unknown age
Age father at birth child

1.013
1.135
1.139
.910

1.014
1.131
1.128
.914

1.071
1.035
1.169
.983

1.070
1.034
1.167
.982

1.169
1.370***
1.497***
1.229*

1.170
1.371***
1.497***
1.229*

1.087
1.228**
1.386***
1.104

1.087
1.229**
1.386***
1.105

1.007

1.006

1.004

1.005

1.002

1.002

1.004

1.004

Current season (timevarying):
Spring
Summer
Autumn
Winter (ref.)
Constant
ln theta
Number of deaths (to
cause observed)
Censored cases (other
causes of death)
Log likelihood
AIC

1.017
3.250***
2.508***

.000***
1.242
855

.000***
1.237

2813

.944
.949
.743**

.001***
.799
810

.001***
.803

2858

.910
.933
.937

.001***

.001***

.002***

.001***

.577***
2003

.577***

.718***
3668

.715***

14384.24
28824.48

14364.36
28790.73

1665

-4330.79

-4222.73

-4386.20

-4381.34

-9091.75

-4330.79

8717.58

8507.45

8828.41

8824.68

18239.50

18243.05

Legend: * p<0.05; ** p<0.01; *** p<0.001
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.930
1.228***
1.088
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Chapter 8 - Conclusion and Discussion
8.1

Summary of the Conclusions

Several fundamental questions underlie this dissertation. First, how can we explain the
lagging behind in infant mortality decline in the province of North Brabant after circa 1880?
How, when, and where did the increasing trend of infant mortality rates start? Were there
differences in infant mortality levels between urban and rural communities? How did
Catholic and Protestant communities differ in infant mortality levels? To what extent did the
composition of the household and socioeconomic and religious background affect infant
survival? Which families were affected most by high infant mortality and which families were
able to protect their newborns, and to what extent was this related to region and religion?
More specifically, how strong was the relationship between breastfeeding and infant
mortality and what role did socioeconomic, environmental, and infrastructural factors play
here?
8.1.1 Historiography Revisited
Historiography has framed the provinces of North Brabant and Limburg after 1880 as stolid
and backward places. The region was characterized by large families living in rural and
remote villages and controlled by conservative clergymen of the Roman Catholic church. In
terms of infant care, the region has been portrayed as a high-risk area: an infants’ graveyard.
Historiography has explicitly linked late nineteenth-century high infant mortality to the
specifically Catholic structure of the two provinces as well as industrial development in some
parts of the region. Upon closer examination of regional diversity and the situation of North
Brabant in demographic terms, the image of North Brabant as an ‘outsider’ is revealed in
which the term backward is to a certain extent applicable. This image of outsider is revealed
in deviant demographic behaviour from the other Dutch provinces. Marital fertility was
higher than anywhere else in the nation, particularly after 1850. This has been framed as one
of the consequences of strong regional Catholic emancipation within the context of
pillarization, famously known as the ‘Glorious Roman-Catholic Life’ (Rijke Roomse Leven) in
which an all-encompassing Catholicism was embraced. This Catholic life included a powerful
family life in which high fertility was encouraged in order to truly and literally form a
countervailing power against the Protestant North. At the same time a typical restrictive
marriage pattern was employed, originating from early modern times. In times of economic
downturn marriages were either postponed or abandoned. This traditional demographic
pattern remained persistent in North Brabant families for a very long time.
Although nineteenth-century North Brabant society was to be characterized as
traditional due to its strong Catholicism, in many fields and areas there were certainly signs
of modernization. After 1900, this modernization accelerated and evolved into a
demographic transition with declining mortality rates, earlier marriages, and acceptance of
birth control, albeit very modestly. A modern demographic regime with real changes in
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reproductive behaviour, however, came relatively late, not until after the 1960s. In many
ways North Brabant (and also Limburg) differed markedly from the other Dutch provinces in
terms of demographic behaviour. Change coming this late reveals a pattern of persistent
backwardness. However, historiography was perhaps too rash in ascribing this backwardness
to the entire province, and the preceding pages have demonstrated that North Brabant
showed substantial internal diversity. Indeed, we revealed North Brabant as a
demographically, culturally, and geographically diverse landscape in which the western part of
the province was, historically speaking, more integrated with other (western) parts of the
Netherlands.
The image of infants’ graveyard needs revision. Significant reductions in regional
variation of infant mortality within both national and provincial borders were observed
towards the end of the nineteenth century and even more so in the early decades of the
twentieth century. However, regional and local differences remained persistent since high
and low infant mortality regimes varied significantly in terms of time and place. Not all
communities in North Brabant were affected by high infant mortality in the same way or at
the same time. Regarding infant mortality regimes not all communities were ‘backwards’ and
some remained almost unaffected. Although historiography labelled the province as a place
unfit for newborns, it did contain, however, several communities that were able to keep the
number of infant deaths at a surprisingly low level. Thus, stark contrasts dominated. These
communities with low infant mortality were situated in the most thinly populated and rural
areas of the south-west region and other locations along the southern border. These
communities had no direct medical assistance nearby and were rather secluded from the
growing knowledge on infant care. Our analysis confirmed the view that rural and remote
communities were beyond the reach of the local physician and concluded that the infants
that died in these communities lacked a proper cause of death notification in the death
records. Furthermore, we demonstrated that other North Brabant communities also did not
fit the traditional backwards stereotype created by historiography and showed greater
similarity to the early nineteenth-century high infant mortality zones of the western coastal
areas, recovering relatively early and quickly from a high infant mortality regime. In sum, not
every community behaved backwards, not every community experienced a high infant
mortality rate and high infant mortality was not dictated by provincial borders. Therefore
not all of North Brabant was a graveyard for infants. As a ‘laboratory’ for research, the study
of North Brabant reveals the necessity for taking into account regional variation even on the
scale of smaller regions.
This stereotypical image of late nineteenth-century North Brabant as a graveyard for
infants applied predominantly to the centre and south-east of the province, that is, the
relatively highly urbanized and industrialized areas of Tilburg, Eindhoven and Helmond, but
sometimes also including rural and remote regions such as the Peel. Thus, high and low
infant mortality zones could exist within close proximity of each other, which again debunks
the myth of an infant mortality issue at a provincial scale. Explaining this high degree of
variation within a relatively small area is difficult and confirms previous research stating that
huge European mortality zones exposed spatially constrained social interactions and diffusion
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processes but also showed high levels of internal variation.447 Therefore, attention must be
paid to local structures influenced by regional and historical processes as well as unique
events and circumstances. While childhood experiences in early life were far from
advantageous throughout the province, our research argues that only specific parts of the
province were representative of the gloomy picture sketched by contemporaries, and later
on by modern scholars.
8.1.2 Disentangling Region and Religion
Traditionally, the Netherlands had hosted various religious cultures. These cultures, of which
Jews, Protestants and Roman Catholics were the most important, accompanied by numerous
Protestant minority groups, varied in individualistic and collectivistic religiousness. The many
differences in lifestyles and beliefs for these Dutch religious communities also triggered
differences in health and mortality risks, as well as the degree to which epidemics hit their
communities. The complex relationship between religion, culture, ethnicity, lifestyle,
affluence, behaviour, and beliefs clearly made all contemporaries, from rabbis and Catholic
clergymen to politicians, but foremost medical practitioners and statisticians, struggle to
explain these diverse denominational health and mortality outcomes.
Over 200 years of research into mortality by religion has drawn several conclusions,
ranging from the necessity for good quality data on causes of death and the categorisation of
religious denomination to the interconnectedness of religion with other factors such as
social class and residential segregation. Our research concluded that religion, in accordance
with previous research, indeed stood out as an important predictor of infant mortality.
Moreover, it were the children of Roman Catholic families that were hit hardest. In our case
study we dealt with a predominantly Catholic population, which experienced a considerable
relative decline in health and infant survival after 1880. Why the Catholic population suffered
while its Jewish and Protestant population did not, astonished and alarmed contemporary
experts. What our research was able to deduce, however, was that, while family religious
denomination remained a robust and important predictor of infant mortality, other individual
and famial characteristics stood out as predictors as well. Furthermore, the addition of
contextual characteristics reduced the effects of infant mortality odds by religious
denomination to some extent. Living in a highly Catholic context did increase infant
mortality odds substantially, up to 40-50 percent. At the same time, we found no significant
interaction between religion at the family-level and religion at the regional-level.
A distinct geographic distribution was a further point that the experts were aware of
in attempting to explain this relationship, as Jews lived primarily in specific districts of the
towns and inner cities, the Dutch Protestants in the northern part of the nation, and
Catholics in the south-east. We were able to clarify this point, using aggregated cause of
death data and concluded that, within the province of North Brabant, Orthodox Protestants
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suffered as much infant deaths as did Catholics. Also, children born in these Protestant
communities were highly likely to die because of diarrhoea or acute gastroenteritis which
implies a same abstinence from breastfeeding as in the Catholic parts of the province.
The factors of religion and region were further explored in our study of the strong
religious homogeneity of North Brabant and Limburg. Historically, the Dutch Catholic
population lived primarily in these two southern provinces. With religion and region so
highly related the main question was whether high infant mortality in the Dutch Catholic
South was a regional phenomenon or a formostly religiously driven one. The disentangling of
these two explanatory factors of high infant mortality, religion and region, was necessary in
order to provide evidence for answering this main research question. Again, the lack of
interaction between religious denomination and dominant religion in the region suggests that
all Catholics in the Netherlands shared a similar risk profile. At the same time, we found that
the context of Catholic families differed from the context of non-Catholic families, to the
detriment of the former. The addition of regional dummies to our models, by way of
measuring ecological dynamics but also other unobserved time-invariant factors shared by
the inhabitants, reduced (only) the effects of both contextual variables and family religious
denomination. We concluded that, although Rome in our sample stood out as a prime and
robust predictor of infant mortality, the factor region cannot be ignored. It reduced the effect
of religious denomination of the family to a certain extent, specifically between Roman
Catholics and Liberal Protestants, but we could not confirm region as being the decisive
factor other recent research has found.
8.1.3 Local Cultures
The idea that region of birth and residence, together with religion, was an important
predictor of infant survival was reflected in much of our findings. While concessions must be
made for the rudimentary nature of contemporary diagnostics and paediatrics, the data
revealed a local change in breastfeeding practices. Previous research had already convincingly
demonstrated the strong relationship between breastfeeding and infant survival. In our case,
Dutch historiography had identified the specific religious structure of North Brabant as the
catalyst for particular breastfeeding practices towards the final decades of the nineteenth
century. Criticisms voiced by church authorities on breastfeeding in public places, combined
with the substantial influence of local priests over family life, would have discouraged North
Brabant women from this practice. We tested whether there was evidence for this
hypothesis, based on aggregate cause of death data, and concluded that this evidence
certainly points to a change in breastfeeding patterns. Between 1875 and 1900, the data
shows an increase in the relative and absolute numbers of infant deaths caused by diarrhoea
and other acute diseases of the digestive system, indicating deficient hygiene and a decrease
in frequent breastfeeding. While part of this change in morbidity patterns was definitely real,
the validation of the hypothesis needs to be seen in a nuanced light. Besides the quality
problems of the data we also have to conclude that the science of paediatrics in this period
was still new and that a considerable part of the variation should be explained by changes in
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medical knowledge, in the art of diagnosing diseases and codifying knowledge. This is
particularly true for the shift in the diagnosis of digestive disorders. Convulsions, such an
important cause of death among North Brabant infants around 1875, might very well have
been caused by digestive disorders instead of the assumed link to epileptic fits. If this was the
case, the impact of a change in breastfeeding practices should be reviewed. The conclusion
that the orthodox Protestant communities in the north-west of the province also
experienced this turn of events opened up new questions on the role of religion, region, and
local traditions. This again supports the idea that region of birth and residence, together with
religion, is an important predictor of infant survival.
We found evidence for breastfeeding practices as mediator for differential mortality
by socioeconomic status. Our in-depth study of breastfeeding responded to the need for
evidence on the health benefits that breastfed infants stood to gain. As a proximate
determinant, defined in the models of Mosley and Chen, being breastfed exerted a direct
effect on infant and child survival. Our findings show that this proximate determinant of
nutrition is definitely clustered according to social class. In this respect, our study confirms
the vast historiography on the social gradient of breastfeeding among historical populations
and populations in developing countries. We also conclude that breastfeeding was certainly
not common in our region of interest but that some social groups were better able to shield
their children from enteric diseases. Whether this was a consequence of a stronger
preference among higher class women and farmers’ wives to breastfeed or the direct
availability of fresh milk from animals remains unclear. Most evidence points to an overall
abstinence from breastfeeding across social boundaries, a local culture, as all groups were
confronted with a summer mortality, and that the higher social strata benefited from a
healthier and less infectious environment. Our analysis demonstrates that the impact of
socioeconomic factors varied according to cluster of cause of death. Focusing on the specific
risk of dying as a result of diarrhoea and other acute digestive diseases, only farmers had a
statistically significant lower level of infant and early childhood mortality compared to the
other social groups. This points to a historical situation in which there was no real strong
regional breastfeeding tradition, causing high fertility and high mortality. Yet some groups
somehow managed to escape the greatest risks and were, during the breastfeeding
propaganda campaigns of the 1920s, sooner persuaded in providing proper infant care.

8.2

Scientific Relevance

In the Netherlands today, there is much critique and controversy surrounding the social
pressure on mothers to get their babies breastfed by informal organizations consisting of
mostly online networks of high-educated women, maternity caregivers and lactation
specialists who encourage breastfeeding wherever and whenever they can. Their main signal
is to alert mothers that nursing is the ultimate expression of good motherhood. Women
who breastfeed in public, for example, are accorded almost sacrosanct status. These private
networks are supported by the Dutch government, which recommends breastfeeding to all
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mothers and claims that the use of formula milk is only acceptable if nursing is (medically)
not possible.448 According to government nutritionists, breastfeeding is preferred simply
because it is nature’s way. As they draw attention to the mother’s instinct, they argue that,
beyond meeting all the baby’s nutritional requirements, nursing creates a stronger bond
between mother and child. Again, these state initiatives are supported by global
organizations like the World Health Organization and Unicef. Both organizations advise
women to breastfeed their child for at least six months but actually recommend women to
nurse for a full two-year period, in addition to providing solid food. Unicef recognizes the
fact that this instruction is particularly vital for women in developing countries where the
quality of water and the standard of hygiene are often very poor. Here, prolonged
breastfeeding offers definite health gains. Nevertheless, Dutch women today are also advised
to breastfeed for at least six months.
Historically, the Netherlands was divided into regions with a very strong and
longstanding breastfeeding tradition, and regions where solids or bottles were introduced to
babies soon or directly after birth. In the 1920s and 1930s, national breastfeeding
propaganda became truly effective in reducing infant mortality. At the same time, however,
industrially produced formula greatly improved and came closer to emulating the direct
health gains of breastfeeding. Currently, not all Dutch women do seem to be keen on the
idea of extensive breastfeeding. Whether this is related to the fact that the imposed Dutch
maternity leave duration is substantially shorter than in its surrounding countries is
unclear.449 If we assume that breastfeeding behaviour is affected by the length of maternity
leave, Dutch women might more willingly opt for abandoning breastfeeding altogether, even
if they are working part-time. Recent research shows that in 2015 about 80 percent of
Dutch women began breastfeeding immediately after birth. However, this percentage
significantly reduced in the first two weeks. After one month, half of the infants already
received formula milk.450 In a setting where formula and medical infrastructure are of
superior quality this type of breastfeeding behaviour is hardly disadvantageous to mothers
and newborns. Although breastmilk is the best possible diet in early life, the health benefits
of breastfeeding for children in industrialized countries are marginal. In developing countries,
however, health benefits for both mother and baby are still substantial. The same applies to
historical populations. With absolute certainty the health benefits of breastfeeding in
nineteenth-century North Brabant were as important, probably even more important, than
in today’s developing countries. In that respect, the study of determinants of infant mortality
and the specific mechanisms at play in a variety of settings is still relevant as mothers and
fathers are not instinctively convinced of the health gains related to breastfeeding. These
studies should focus on local traditions and regional specifics: the sociocultural context.
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While infant care is ‘performed’ and negociated within the family, the sociocultural context
largely influences the family’s behaviour, assessment, and performance.
Some major prejudices regarding nineteenth-century breastfeeding practices were
dismantled in this study. First, many women in the past did not follow a tradition of
breastfeeding. In a time and place where medical and educational authorities considered
breastfeeding by far the best way to satisfy the physical needs of newborns, many mothers
chose against nursing. Although aware of the health benefits, modern women also ignore
authoritative guidelines on health and nutrition. In that respect, we can hardly identify a
Golden Age of breastfeeding, where the majority of Dutch women breastfed their babies for
a long time. The question is: why not? Religion and region had a large impact, but does that
impact apply to today’s society? Along with the puritan ideas of Catholics and Orthodox
Protestants in the final decades of the nineteenth century in relation to breastfeeding and the
oversexualization of the female body, we argue that breastfeeding, then and now, is looked
upon as something sexual. This makes the practice of breastfeeding beyond six months
extremely rare. In the past, these religious reprimands in the moral sphere enhanced the
already weak breastfeeding tradition of the Dutch Catholic south. Regional variation was –
and is – substantial, even in times when national governments and medical authorities
worked together. Regionality remains a factor to take into account.
In many respects, the study of historical demographic experiences is still of
importance in modern society. Indeed, the influence of religion is still a topical issue today.
Historical research teaches us about the mechanisms at play, the persistence of patterns and
structures, and the role of historical regional and cultural specifics that still affect current
health differentials. In our region of interest, the almost homogenously religious group of
Catholics created a society with its own dynamics. Only the north-west part of North
Brabant contained a religious group of a wholly different nature: the orthodox Calvinists.
We demonstrated that, in our setting, infant deaths as a result of diarrhoea (indicating a
weak breastfeeding tradition) were more pronounced in a Calvinist environment than in a
predominantly Catholic environment. We concluded that a culture of shame characterized
by primness and reluctance to breastfeed (in public) was also persistent among orthodox
Protestants. Although the exact mechanisms are still confounding, due to collinearity with
ethnicity, socioeconomic and migrant status, we find a similar situation with the current
concern for health and mortality of the Islamic population in Europe. Islamic children receive
fewer vaccinations than autochthonous children. Also, infectious disease is more common
among this religious group and Muslims tend to marry more within the family, increasing the
chances of hereditary diseases. In the Netherlands, the same concerns are expressed for the
orthodox Protestants. Both groups show strong deviant demographic behaviour, which not
only focuses on health and mortality but also on (consanguine) marriage behaviour, fertility
behaviour, and divorce. The association between religion and demography remains a socially
and scientifically relevant theme to consider in historical, sociological, and medical research.
At present, as in the past, the link between socioeconomic status, health, and
mortality is a major issue. We demonstrated that parents varied in shielding their newborns
from specific health risks according to social group. In the past, the connection between
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breastfeeding and social class was sometimes ambiguous. In eighteenth- and nineteenthcentury France, Italy, and to some extent also in the Netherlands, the practice of wet
nursing among elite women was customary. Paradoxically, the poorer women who could not
afford this practice were forced to breastfeed their own babies themselves. Thus, they
created similarly favourable survival chances for their offspring as for the elite social group.
Today, it is specifically these highly educated women who are more likely to nurse.
Breastfeeding today is considered part of the identity of the higher middle-class mother. This
implies that, even now, major concerns are expressed in the direction of lower-class
mothers. Especially mothers from disadvantaged urban neighbourhoods prefer the use of
infant formula. Along with various deviations along the entire cycle of pregnancy, delivery
and infant care, health politics is still primarily aimed at these vulnerable women and their
children. In this respect, lessons we have learnt from the past should be taken into account.
This dissertation focused to a large extent on breastfeeding practices. This strategy
was applied for a reason. Even today, most children below age 1 (or even age 5) die because
of pneumonia, diarrhoea, or malaria. Most of these children fall ill and die as a consequence
of malnourishment. In early twentieth-century North Brabant, concerns were expressed
about the living conditions of infants. In 1912, a local health committee started an inquiry
into the determinants of infant death in the town of Tilburg. Inspired by a 1908 survey from
The Hague, the Tilburg local authorities were educated on the benefits of good hygiene and
the implementation of water and sanitation facilities.451 Nutritional circumstances were also
brought into focus. The health committee concluded that, irrespective of the factor that was
studied, whether it was housing, wealth, or care, breastfeeding was of crucial importance.452
In some cases, the positive effect of breastfeeding even cancelled out the negative effects of
other determinants. In a way, this dissertation revisited the 1912 inquiry in Tilburg, but in a
more sophisticated way. Broadening its scope, this dissertation added to the previous
literature by using nationally representative data. In addition, breastfeeding duration was
followed longitudinally for up to two years compared with previous studies that have looked
at breastfeeding duration for less than one year. Modern research has the advantage of the
availability of good quality data (surveys) on the practice of nursing among women.
Historians must work like detectives to obtain even indirect evidence on breastfeeding
practices in past generations. This dissertation started with the gloomy story of Maria van
Zundert who lost eleven of her children soon after birth. Almost all of her offspring died
because of diarrhoea, indicating either abstinence or a very short breastfeeding duration in a
highly infectious environment. Whether Maria actually breastfed her infants, whether she
was aware of its health benefits, whether she visited her local doctor regularly, or whether
she was advised to breastfeed after having lost so many of her babies, we will never know
for sure. However, this study shows that to a large extent we are at least able to predict
breastfeeding behaviour for historical populations that include mothers such as Maria. This
study clarified the main determinants of infant mortality in a specific setting, characterized by
451
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a large homogenous Catholic population, of high infant mortality in a transitional period.
From this we now know that Maria and her children were put at risk in several ways. As a
labourer’s wife, and thus belonging to the unskilled labouring class, she was not able to shield
her infants from the risks of slum dwelling and poor hygienic circumstances. She also
suffered the disadvantage of giving birth living in a region without a strong breastfeeding
tradition which became even more pronounced in the final parts of the nineteenth century
when breastfeeding in public as a good Catholic citizen of Roosendaal was highly frowned
upon. As her mother lived nearby, and most probably also various aunts, there is a grave risk
that she turned to them for infant care advice and not to her local doctor. And so, various
cumulative risks eventually piled up to the dramatic family crisis of Maria and Hendrik with
which we started this dissertation.

8.3

Future Directions

This study has introduced new data and new approaches but still leaves room for further
research. One major issue to be considered relates to the working status of women.
Breastfeeding behaviour is strongly affected by the opportunity of initiation and duration of
nursing and is not encouraged if women are expected to return to work soon after
childbirth. In most historical societies, female labour was considered crucial, especially in
rural societies where women worked in the fields or were involved in animal husbandry. It
was also common in communities where men were often absent for long periods of time.
Correspondingly, in regions where female factory labour contributed substantially to family
income, women could not afford a lengthy maternity leave as, up until relatively recently,
maternity leave was always unpaid.453 In such communities, the propensity to seek alternative
ways of infant feeding (solids, porridge, animal milk) could develop over time, resulting in a
weak breastfeeding tradition.454
There is some debate about the actual number of married women working in late
nineteenth-century North Brabant. Scholars have ascribed the decline in breastfeeding after
1880 in this part of the country to the local development of industrial activity. Mothers
working in the factories left the care of infants to older siblings or other family members. At
the same time, the solid Catholic structure of the region would have prevented married
women to work alongside men in the factories. These women are believed to have left the
factories as soon as they were married or pregnant, but continued paid work at home. This
study was not able to examine the full effect of individual-level female labour. In general, the
Dutch population register recorded little information on female occupations. Some of the
women had left the labour market just before the couple got married. In that case, the
population register did not report women’s previous occupation. Also, some registrars, but
also women themselves, did not consider female occupations important enough to register.
453
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Future research should focus on the working status of women in particular. This measure
has proven to be of much importance in infant survival research in developing countries
today, as well as in modern industrialized countries.
In addition to working status, we were also not able to shed any light on the
mother’s educational and literacy levels. The association between proper education and
infant mortality is considered strong, and we do know that most men and women in
nineteenth-century North Brabant had just a few years of primary education. However,
hardly any historical source provides detailed information on individual-level educational
status. Such information could be very important as educational attainment and literacy are
correlated with the age of first pregnancy. Women without any educational background tend
to have children at an earlier age. Educated women, however, have improved information
access. As such, they are more likely to provide their infants with a healthy environment,
improved nutrition, and medical care. More importantly, mothers with some level of
education have a higher probability of initiating breastfeeding.
Future research should also focus on infant mortality linked to home addresses. In
the late nineteenth century, specific outbreaks of infectious diseases, hitting the very young
in particular, began to be associated with particular parts of town, particular streets and
sometimes even with specific houses. By linking families to addresses and town districts local
patterns of infant mortality may be exposed.455 This type of detailed information would be
enhanced if cause of death data were included. This type of data would certainly help to
uncover patterns of high-risk localities. Other important data to collect from registers are
individual measures of wealth, such as housing rent or tax data. This type of data would
reveal the true nature of specific male occupations and would help uncover social class
mechanisms.
Finally, this type of research would benefit from a strong focus on the effect of social
and familial networks. Networks can function positively through social protection, childcare,
and support systems. On the other hand, these networks can impede progress towards
medical knowledge and modern childcare. More in-depth investigation on how knowledge
and ideas on infant care, hygiene, and nutrition were disseminated and by whom should
show whether practices of childcare were generationally transmissible. Studying the
geographic proximity of grandparents, grandparents-in-law, and aunts could reveal this
transmission of ideas. The fact that these family members could be both helpful and a
hindrance was already established in research about the opposite effects of maternal and
paternal grandmothers on infant survival in Germany.456 In that respect, migration dynamics
might also be an important factor to consider as migrant mothers do not, or to a much
lesser extent, receive the assistance and information of previous generations. This would
certainly expand our knowledge on the workings of local cultures.
455
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Appendix A: Map of North Brabant municipalities, 1932
(with persmission of Uitgeverij Boom, Amsterdam)
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Appendix B: Regions of North Brabant
The joined regions of the Marquisate of Bergen op Zoom and the Barony of Breda are
situated in the most south-western part of the province: South-west Brabant. It includes the
towns of Bergen op Zoom, Roosendaal, and Breda and the surrounding municipalities, and is
bounded by the province of Zeeland and its waters in the west and Belgium in the south. Its
landscape is more open and rural in the most western part of the region and consists partly
of a clay area with fertile arable land where grain, potatoes, and beets were primarily
cultivated. Agriculture was characterized by commercialized large-scale farming and was also
the main focus for industrialization, especially food industries and sugar refinery. More to the
east, the region was part of the large sandy soil landscape typical for the southern
Netherlands. During this period, South-west Brabant was also scattered with forested land.
In the north-western part of North Brabant a large band of fertile sea clay soil was
situated in the west, and river clay soil in the east. This large area, stretching from
Willemstad in the west to Heusden in the east, contains some important sub-regions, which
merit further discussion. The sub-region of the Noordwesthoek is located in the most
western part and is comprised of the rural municipalities along the south bank of the
Hollands Diep River. The region itself consisted of peatland with a top layer of sea clay, socalled ‘reclaimed land’, which was used either as pastures or arable land for cultivating
wheat. As in all West Brabant, the landscape was very open with grand polders surrounded
with dykes and trees, and occasionally, small towns and dense villages. There were almost no
signs of industrialization here. Traditionally, this region had been under the control and
influence of Holland, which bordered the region in the north, as were the inhabitants of the
region called Land van Heusden and Altena. This region is located in the upper north of
North Brabant, also adjoining the border of South Holland, and was situated along the Maas
River. Facing west was the Biesbosch, a freshwater tidal area or ‘wild land’ with ditches and
dredges, and small deserted islands. The cultivated land consisted of wet clayey polders, used
to grow hay for the substantial stock of cattle. The region of the Langstraat was situated
directly to the south of Land van Heusden. A large part of the local population here was
occupied in agriculture. However, traditionally the region of the Langstraat – particularly
around the town of Waalwijk – was famous for its shoe and leather industry. Its location on
the edge of the forest and the availability of abundant water made this area extremely
suitable for the practice of tanning. The population could be described as truly orthodox
Protestant, unlike the other parts of North Brabant, which were predominantly Catholic. As
with the Noordwesthoek, the Langstraat region was owned by the (Protestant) district of
Holland.
We distinguish three regions in which industrialization became dominant during the
nineteenth century: Tilburg and its vicinity, the region of Eindhoven (and Helmond), and the
Kempen region. The Kempen region, situated west of the town of Eindhoven was, because
of its sandy and infertile land, a rather poor and rural area. The poor peasant life was the
main impetus behind labour migration to nearby towns and the constant necessity of
domestic industry in peasant families. Therefore, during the nineteenth century this supply of
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cheap labour resulted in the advent of labour-intensive industries, such as textiles, cigar
factories, and tanneries. Industrialization was predominantly confined to the expanding
towns of Tilburg, Eindhoven, and Helmond, but also in more rural industrial centres like
Goirle and Geldrop.
The region of Tilburg included the so-called Quarter of Oisterwijk which was once
part of the Meierij of ’s-Hertogenbosch, a department of the old Duchy of Brabant, which
comprised the whole of East Brabant. Thanks to the availability of wool and flax, Tilburg
became the heart of the Dutch textile industry, which was primarily based on the production
of woollen fabrics. While the weaving of textiles was put out to labourers in their own
home, the processes of spinning and milling were soon carried out in factories, some of
which were driven by steam engines. The Tilburg entrepreneurs produced wool mainly for
domestic trade. In the wide Tilburg region, locations like Oisterwijk and Goirle were also
occupied in textile, primarily cloth and linen, based on domestic industry. The Quarter of
Oisterwijk consisted mostly of arable land in the north, with forest and ponds interspersed
with grand heathlands, further south.
Besides the town of Tilburg, the textile industry was also prominent in the region of
Eindhoven and Helmond. Whereas Eindhoven focused mainly on the production of cotton
and linen, Helmond became the centre of the cotton industry. With its ample availability of
cheap child and female labour, the entrepreneurs of Helmond produced cotton and linen by
means of the putting-out system, leaving the production to home weavers in their direct
vicinity. In the course of the nineteenth century, steam engines were introduced in both
Eindhoven and Helmond. The town of Eindhoven also became a very important centre of
textile production. Beside Tilburg, many textile factories were established here. In addition
to cotton, the production of cigars was also an important industry in Eindhoven. In the
Kempen region, the cigar industry was distributed from the town of Eindhoven (the
commercial centre of tobacco until about 1850) to other Kempen municipalities like
Valkenswaard, Bergeyk, Bladel, and Eersel. After 1850, Eindhoven had a great many cigar
factories employing a substantial part of its population, women included.457
The Meierij included the governmental and administrative town of ’s-Hertogenbosch
– which was also the capital of North Brabant – and the surrounding municipalities of Oss,
Sint Michielsgestel, Veghel, and Boxtel. While the other Brabant towns almost all displayed
an industrial atmosphere during the nineteenth century, the town of ’s-Hertogenbosch could
not keep pace with the push towards modernity. Some small factories were established but
were mostly closed down in the end. Its woodland scenery of predominantly willows and
poplars were typical of the surrounding rural area, a result of the local timber and clog
industry. Agriculture was characterized by small-scale mixed farming in which extensive use
was made of common land, predominantly heathland, for pasturing the cattle, and cutting
turf and peat. After 1880, the introduction of fertilizer brought about the cultivation of these
common lands.
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Finally, in the eastern part of the province there were two distinctive regions:
Maasland and Peelland. The region of Maasland is situated in the north-east along the Maas
River. It includes the municipalities of Lith, Ravenstein, Grave, Cuijk, and Boxmeer. The area
was to a large extent agrarian. Maasland suffered many times from the flooding of the Maas,
producing fertile grazing pastures. This resulted in cattle breeding becoming the main type of
agriculture. Contrary to all other parts of East Brabant, with their forested and sandy
scenery, the municipalities of Maasland were notable for a lack of forest and heathland and
hence reflected a very high percentage of cultivated land, up to 95 percent. Along the Maas
River, the farms were considerable and the large amount of cattle was kept on its green
pastures. The region was an important impetus for the development of agro-industry in the
town of Oss with its abattoirs and margarine factories.
More towards the south, the smaller and poorer farms (sometimes consisting of huts
made of loam) and villages were built on a sandy ridge and were located either in the middle
of heathland, where cattle was kept, or moors where peat was obtained. These were all
common grounds that were only cultivated and reclaimed in the late nineteenth century.
This Peelland region was geographically very similar to that of the Kempen region. The
region was sparsely populated and a large part of the district, about 45 percent, was
common ground or uncultivated land. Further east, towards the secluded area of the Peel,
this was even more evident, where up to 80 percent of the ground was considered a sort of
no man’s land with hardly any infrastructure. The local peasants were primarily selfsupporting with small farms and dependent on family labour. Besides digging peat they often
had flocks of sheep that stayed on the heathland. This vast and unfriendly land was most
often the foundation of local ghost stories and superstition. The Peel and the Kempen region
were eventually cultivated in the course of the nineteenth century.
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