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This study centres around the large regional 
differences in infant mortality in the Netherlands 
during the final quarter of the nineteenth century. 
From the 1870s onwards, Dutch infant mortality rates 
started to decline rapidly, although certain regions 
began to lag behind. Infant mortality levels in the 
predominantly Roman Catholic provinces of Noord-
Brabant and Limburg exceeded those in other parts 
of the Netherlands, leading up to a lively debate 
over the past 150 years on the relationship between 
Roman Catholicism and poor infant survival. This 
study focuses on the question whether Dutch infant 
mortality patterns between 1875 and 1899 were 
defined by Roman Catholicism and even looks beyond 
religion to explore the local and regional contexts that  
shaped infant survival in the past.
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Preface

For 2019, the World Health Organization predicted that vaccine hesitancy – the 
delayed acceptance or outright refusal to use the available vaccination services – 
posed one of ten biggest threats to global human health (WHO, 2019). Even though 
vaccination is one of the most successful and cost-effective ways to combat 
communicable diseases, several countries have seen a rise of vaccine-preventable 
diseases such as measles, whooping cough and poliomyelitis in recent years; 
countries where these diseases had practically been eradicated. Although the causes 
of this resurgence are complex, they can at least in part be attributed to a growing 
reluctance amongst parents to vaccinate their children.

This type of behaviour compromises public health both directly and indirectly. 
When vaccinated, individuals have considerably lower probability of contracting 
the disease in question. Furthermore, the infectiousness of the disease is diminished, 
if a breakthrough infection does occur. When vaccination rates are high within 
a population, the transmission rate of an infection is reduced, protecting both 
vaccinated and unvaccinated individuals (Shim & Galvani, 2012). In other words, 
even if a vaccine is not 100% effective at the micro level, vaccination could eradicate 
a disease completely at a macro level (Orenstein & Ahmed, 2017). Therefore, vaccine 
hesitancy not only endangers the health of unvaccinated individuals, but also 
compromises the community protection (or herd immunity).

Vaccine hesitancy is often caused by a combination of factors. These factors 
relate to the trust and confidence people have in vaccines and their safety and 
effectiveness, the public health system that administers them and the authorities 
that issue vaccination programmes; to the willingness to comply with vaccination 
as an imperative preventive health measure; and to the accessibility, affordability, 
understandability and appeal of immunization programmes (SAGE, 2014). The 
decision whether or not to vaccinate a child is formed within a broader historical, 
political and sociocultural context, pertaining to things such as past experiences 
and religious and moral convictions. Today, vaccine hesitancy is just one of many 
displays of the postmodern tendency to question science, medical expertise and 
overall authority. Through modern media outlets and means of communication, 
these ideas can spread rapidly; and vaccination has become one the prime targets of 
misinformation in the media (Dubé et al., 2013).

On social media, the science-based posts promoting vaccination programmes are 
equal in number to those propagating falsehoods, such as the persistent idea that 
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the measles, mumps and rubella vaccine (MMR) causes autism echoing Andrew 
Wakefield’s retracted 1998 publication in the medical journal The Lancet (Wakefield et 
al., 1998). Leading health experts, such as those representing the American Academy 
of Pediatrics, have called on tech company Facebook to ban all anti-immunization 
communication, particularly in the often large and highly sophisticated private 
groups dedicated to this topic, in an effort to stop the seemingly endless spread of 
misinformation on the social media platform (Pilkington & Glenza, 2019). 

There is no doubt that the spread of misinformation on vaccines has a potentially 
devastating effect on public health. The American Centers for Disease Control and 
Prevention (CDC) issued a public announcement poster in 2015 that measles is ‘not 
just a childhood rash’, countering alarming rumours on certain so-called ‘Anti-Vaxx’ 
parental forums that measles are relatively harmless and could even be beneficiary 
to a child’s immune system (CDC, 2015). During the first months of 2019, authorities 
in Washington reported fifty new outbreaks of the disease within state lines. The 
demand for the measles vaccine has soared as a consequence, even amongst formerly 
vaccine-reluctant parents (Aleccia, 2019). From April 2019 onwards, the measles 
outbreak in the US has been the greatest one in the country ever since the disease 
was declared to be eradicated in the year 2000 (CDC, 2019). In Europe, the numbers 
have been slowly climbing as well, which can be attributed mostly to unvaccinated 
children and adults. The highest number of individual cases occurred in France, 
Poland, Italy, the Czech Republic and Belgium. Notable increases in the number 
of infections have been reported in France, Poland, the Czech Republic, Belgium, 
Bulgaria and Ireland (ECDC, 2019). The WHO has scaled up its efforts in the European 
region to combat the high level of measles cases: since January 2018, over 100,000 
new cases were reported in 47 out of 53 countries in the region (WHO, 2019).

Since September 2019, these concerns have been overruled by the outbreak of the 
new SARS-CoV-2 virus. This respiratory virus has since caused a historic global crisis. 
Since its outbreak in the Chinese Hubei region with the city of Wuhan at its epicentre, 
somewhere between September and December 2019 (Forster et al., 2020), the virus 
has led to drastic measures in numerous countries across the world. In his address to 
the nation on 16 March 2020, president Emmanuel Macron decreed that people were 
only allowed to leave their houses with special dispensation, stating that France was 
at war with an invisible enemy (New York Times, 2020). Even though many countries 
have since lifted the most severe measures, the number of infections and deaths keep 
climbing, with new strains of the virus causing multiple epidemics at once. Although 
the first vaccination programmes look promising, it still remains uncertain when 
this pandemic will end. Only time will tell what fundamental demographic, medical 
and socioeconomic effects this disease will have on our modern global civilization. 
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The Covid-19 outbreak is a grim reminder that the relatively long and healthy life 
expectancy we have grown accustomed to is a luxury. As we have become less 
confronted with the devastating effects of death and disease in our everyday life, 
particularly with respect to the younger generations, we tend to take a long and 
healthy life more and more for granted. Yet historically speaking, the high life 
expectancy we see in Western countries nowadays is a rather recent phenomenon. 
From the mid-eighteenth century onwards, high mortality levels started to fall in 
the world’s economically more developed countries, followed by a steep decline in 
fertility levels; resulting in an unprecedented population growth. This development 
marked a demographic transition from a traditional society where life expectancy 
was low and many children did not live to see adulthood towards a highly 
modernized society where the average life span is long and poor health is primarily 
expected amongst the oldest generations (Coale, 1989). However, longevity and good 
health are not distributed on a random basis, neither today nor in the past. There 
are large inequalities in sickness and death, not only on an international scale; 
differences can also be seen between provinces, regions and municipalities. Even 
though life expectancy has increased spectacularly throughout the world over the 
last two centuries, there is still much room for improvement.

This study focuses on the nineteenth-century Netherlands as a case study to 
explore the origins of mortality differentials, as they can shed light on what exactly 
determines a long and healthy life in a population and can, hopefully, offer us a key 
to improve life expectancy for everyone on the planet. Over a time span of 150 years, 
life expectancy at birth has more than doubled in the Netherlands. Children that were 
born in 2017 are expected to live a little over 81 years. In the period from 1861 to 1866, 
life expectancy at birth was 38.24 years for women and, slightly lower, 36.46 years for 
men (Statistics Netherlands1, 2017). About a quarter of the rise in life expectancy in the 
Netherlands over the last 150 years can be attributed to the historic decline in infant 
mortality (Mackenbach, 1992; Tas, 1990). But life expectancy later in life has improved 
significantly as well, which is a sign of changes in adult mortality. People aged 65 today 
can expect to live for 20.40 more years, which is about five years longer than their peers 
in 1956, when the Old Age Pensioners Act was introduced in the Netherlands (CBS, 2017). 
Yet certain regions of the Netherlands have traditionally lagged behind. Mortality in 
the Netherlands has been characterized by high levels in the southern provinces of 
Limburg and Noord-Brabant and the average life expectancy being far more favourable 
in the north-western part of the country; a pattern which emerged during the second 
half of the nineteenth century and persisted until the final decades of the twentieth 
century, although the regional differences became less pronounced over time. This 
study focuses on the main catalyst of this remarkable divide: infant mortality.

11
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Even though infant death has become a relatively rare phenomenon in the 
Netherlands today, about one out of six children did not survive their first birthday 
at the beginning of the twentieth century. Although most of the historic infant 
mortality decline already occurred before the introduction of immunization 
programmes in the Netherlands, the burden of infant and child mortality has 
been all but undone by vaccination. It is estimated that about 9,000 deaths have 
been averted amongst children up to age 20 born between 1953 and 1992 since the 
introduction of mass vaccination programmes in the Netherlands in the 1950s (Van 
Wijhe, 2018). To paraphrase Nobel Prize winner Amartya Sen: our society’s ability to 
avert premature mortality – the preventable deaths of infants, children and young 
to middle-aged adults – is an indication of its modernization and progress or of its 
decline and failure (Sen, 1998). The burden of a thriving global public health falls on 
all of our shoulders, even on those in the world’s more fortunate countries, to ensure 
that in the future we can all expect to live well into old age.
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Introduction



1.1 | Research aim and questions

Today, infant mortality rates in the Netherlands are amongst the lowest in the 
world. The generations of children born now can expect to exceed the average life 
expectancy calculated for the present-day population: some prognoses predict that 
up to one third of all boys and up to half of all girls born in the Netherlands today 
will live longer than 100 years (De Beer, 2013). The subject of this study offers a sharp 
contrast to this optimistic outlook on life at birth. Between 1860 and 1874, roughly 
one in five children in the Netherlands did not survive the first year of life. Just like in 
surrounding countries, mortality amongst Dutch infants started to decline rapidly 
during the last three decades of the nineteenth century (Engelen & Schoonheim, 
2011). However, this decline did not advance at the same pace in all regions. Initially, 
life expectancy at birth was considerably lower in the north-western provinces of 
Noord-Holland, Zuid-Holland and Zeeland. This changed drastically during the 1870s 
(Hofstee, 1981); a change that was largely fuelled by increasingly diverging infant 
mortality rates. Towards the end of the nineteenth century, mortality had declined 
much faster in the coastal provinces. In addition, life expectancy at birth had started 
to fall significantly behind in Noord-Brabant and Limburg; provinces that are 
historically predominantly Roman Catholic. 

This study focuses on the onset of this pronounced mortality dichotomy in the 
Netherlands, originating in the period between 1875 and 1899. The debate on the 
determinants of these peculiar mortality differentials dates back to the nineteenth 
century. Both contemporary and modern studies of the subject take two opposing 
views. On the one hand, Roman Catholicism is singled out as the main determinant 
of high infant mortality: relatively high fertility, poor breastfeeding habits and an 
overall cultural rigidity towards modern insights in medicine, hygiene and child care 
amongst Roman Catholics translated into high numbers of infant deaths (Barentsen, 
1935; Mackenbach et al., 1990; Meurkens, 1984; Van Poppel 1992; Wolleswinkel-van 
den Bosch, 1998; Wolleswinkel-van den Bosch et al., 2001). On the other hand, a 
multitude of regional characteristics, other than the Roman Catholic denomination, 
such as urbanization, soil type and the standard of living, is used to explain poor 
infant survival in the lower part of the Netherlands (Hofstee, 1958, 1981; Jansen, 1979, 
De Jonge, 1976). More recent studies add the geographical context to this multifaceted 
region approach, indicating the importance of an infant’s place of birth, residence 
and death for its chances of survival (Janssens & Pelzer, 2012, 2014; Van Poppel, et al., 
2005).

16 chapter 1
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Figure 1.1 | The provinces and municipalities of the Netherlands, 1899 (Boonstra, 2007).

Understandably, much attention has been paid internationally to determine which 
factors were responsible for the historic decline in mortality and the subsequent rise 
in life expectancy that occurred throughout the world over the last two centuries. 
The scientific observation of mortality decline (or rather mortality declines, as the 
general consensus dictates today) has brought forth two of demography’s primary 
theories: the demographic transition and the epidemiological transition theory. 
The work by Frank Notestein (1945) is generally accepted to be the official origin of 
the demographic transition theory. According to Notestein, the decline in mortality 
and fertility, causing a dramatic increase in population, can be interpreted as a sign 
of modernization from pre-industrialization towards economic modernity and 
industrialization. The main reasoning behind this assumption is that mortality 
and fertility decline coincided with socioeconomic progress, an improved standard 
of living and high levels of literacy and democracy in countries that were the 
forerunners of this revolutionary transition: the industrialized countries of North-
Western Europe and the United States (Kreager, 2009). Abdel Omran (1971, 1983, 2005) 
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has refined the mortality aspect of the demographic transition theory by formulating 
a theoretical framework to account for international health differences. In his view, 
the demographic transition was as much an epidemiological transformation as a 
historic change in fertility and mortality. During the epidemiological transition, a 
three-stage shift occurred within the dominant causes of death, away from recurring 
pandemics, infectious diseases and low life expectancy at birth towards lifestyle-
related and degenerative diseases and high life expectancy at birth; each stage 
reflecting a different level of maturity of the modernization process in individual 
countries.

Looking at the debate on Dutch infant mortality differentials in the past, studies 
on both the regional and religious context of mortality have had one major 
shortcoming. Studies have either been conducted on a higher aggregated scale or on 
a local, family-based level. Research that only takes the national or provincial level 
into account tend to overlook significant local health differences (Kearns, 1988). 
Therefore, this study sets out to map infant mortality patterns for each and every 
municipality in the Netherlands between 1875 and 1899 and aims to bridge the gap 
between macro-level and micro-level studies. To not lose sight of the epidemiological 
changes that may have occurred during this period, this study uses newly digitized 
records published in the final quarter of the nineteenth century that list 34 categories 
of causes of death for each municipality. Furthermore, this study aims to analyse 
which determinants help to explain Dutch infant mortality differentials towards the 
end of the nineteenth century, setting region apart from religion. The corresponding 
research questions are the following:

Main research question:
To what extent did Roman Catholicism define infant mortality patterns in the 
Netherlands between 1875 and 1899?

Sub-questions:
1  Did Roman Catholic municipalities have higher infant mortality rates than non-

Catholic municipalities?
2  Did Roman Catholic municipalities have ‘traditional’ cause-of-death patterns, 

meaning that fatalities due to infectious diseases occurred more amongst infants 
in Roman Catholic municipalities than in non-Catholic municipalities?

3  Which determinants were responsible for municipal differences in infant mortality? 
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1.2 | Infant mortality and causes of death in the 
Netherlands, 1850-2000

After 1850, mortality started to decline slowly but steadily in the Netherlands; 
after 1880 this decline started to accelerate significantly, which resulted in an 
unprecedented rise of life expectancy at birth for men and women alike, only 
stagnating shortly during the two World Wars, as depicted in Figure 1.2. The first 
stages of this development can be attributed to a historic decline in infant and 
child mortality (Engelen, 2009). Since the mid-nineteenth century onwards, about a 
quarter of the rise in life expectancy at birth has been due to declining rates of infant 
death (Mackenbach, 1992). For a long time, however, many infants in the Netherlands 
were born close to death.

Mortality amongst infants started to increase between 1850 and 1875, as can be 
seen in Figure 1.3 (Engelen & Schoonheim, 2011). This was similar in neighbouring 
countries. Towards the end of the nineteenth century, infant mortality started to 
decline again across the European continent, as shown in Figure 1.4. Yet there were 
some remarkable regional variations both between countries and within countries 
(Corsini & Viazzo, 1993). In Belgium, for instance, about one in five infants did not 
make it past the first year of life and this did not change for the better until after 1900 
(Devos, 2006). At the beginning of the twentieth century, infant mortality levels were 
significantly higher in eastern parts of Europe, although there were distinct regional 
differences across the entire continent (Klüsener et al., 2014). In the Netherlands, 
infant mortality decline set in during the 1870s; in 1875, at the start of the period 
under investigation in this study, 220 infants died per 1,000 live births. A quarter of a 
century later, this number had already dropped to a little over 150 infants dying per 
1,000 live births (Van der Bie & Smits, 2001).

Just like infant mortality levels varied between European countries, there were some 
remarkable regional differences within the Netherlands as well, as can be seen in 
Figure 1.5. Traditionally, infant mortality levels were highest in the provinces of 
Noord-Holland, Zuid-Holland, Zeeland and Utrecht. After these levels started to 
fall during the 1870s, the steepest decline of infant death could be found in these 
exact provinces. Concurrently, infant mortality in the predominantly Roman 
Catholic provinces of Noord-Brabant and Limburg failed to improve until the end 
of the nineteenth century, as was already explained briefly in the previous section. 
Furthermore, infant mortality rates in Noord-Brabant and Limburg rapidly began 
to stand out as the highest in the country and remained so well into the twentieth 
century.
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Figure 1.2 | Male and female life expectancy at birth in the Netherlands, 1850-2016 (Statline, 
CBS).

Figure 1.3 | Infant mortality in the Netherlands, 1840-2000 (Van der Bie & Smits, 2001).
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Figure 1.2 Male and female life expectancy at birth in the Netherlands, 1850-2016
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Figure 1.3 Infant mortality in the Netherlands, 1840-2000 (Van der Bie & Smits, 2001).
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Figure 1.2 Male and female life expectancy at birth in the Netherlands, 1850-2016
(Statline, CBS).

Figure 1.3 Infant mortality in the Netherlands, 1840-2000 (Van der Bie & Smits, 2001).
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Figure 1.4 | Infant mortality rates in selected European countries, 1800-2000 (Mitchell, 2007).

Figure 1.5 | Infant mortality per province and the Netherlands according to the 1939 
provincial borders, 1841-1939 (Ekamper & Van Poppel, 2008, p. 24).

Figure 1.1 Infant mortality rates in selected European countries, 1800-2000 (Mitchell, 
2007).

Figure 2.2 Infant mortality rates for the Netherlands, 1840-2000 (Van der Bie & Smits, 
2001).
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Figure 1.4 Infant mortality rates in selected European countries, 1800-2000 (Mitchell, 
2007).

Figure 1.5 Infant mortality per province and the Netherlands according to the 1939 
provincial borders, 1841-1939 (Ekamper & Van Poppel, 2008, p. 24).
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The historic mortality decline in the Netherlands coincided with a change in the 
dominant causes of death; a phenomenon which will be explained further in the 
next section. Over the course of the nineteenth century, epidemics and famines 
gradually lost their deadly hold over the Netherlands (Engelen, 2009), although 
several mortality crises still occurred in 1855, 1859, 1866, 1871, 1918 and 1945 (Van 
Poppel, 2011). In 1855, cholera, measles and typhus took a heavy toll on the Dutch 
population, as did an outbreak of smallpox and cholera in 1859. Cholera resurfaced 
in 1866 and in 1871 mortality peaked due to a smallpox epidemic, which also marked 
the end of large-scale epidemics until the Spanish influenza outbreak in 1918. In 
1875, about one third of all deaths could be attributed to infectious diseases. By 1970, 
the contribution of infectious disease mortality had become almost negligible. 
This spectacular epidemiological shift, with a decreasing number of deaths due 
to airborne infectious diseases in particular, played a decisive role in the overall 
mortality decline in the Netherlands during the nineteenth and twentieth centuries 
(Mackenbach, 1992). 

   

Figure 1.6 | Proportions of causes of death amongst infants in the Netherlands, 1875-1899 
(Ministerie van Binnenlandsche Zaken, 1882-1901).

Amongst infants, the most drastic epidemiological changes in infectious diseases 
did not occur until after the turn of the century. Throughout the entire period under 
study, typical childhood diseases such as scarlet fever, measles, whooping cough, 

  
Figure 1.1 Proportions of causes of death amongst infants in the Netherlands, 1875-1899 

(Ministerie van Binnenlandsche Zaken, 1882-1901).

Figure 2.2 Infant mortality rates for the Netherlands, 1840-2000 (Van der Bie & Smits, 
2001).
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diphtheria and croup only had a significant effect on infant mortality levels during 
years of local and regional epidemics. Infant mortality due to diseases associated with 
poor hygiene, transmitted through food and water, started to decline rapidly after 
1900; this was a testament to the success of local and national initiatives for closed 
sewage systems, piped water supplies, food safety regulations, improved infant and 
child care, and other personal and public hygiene measures (Van Poppel, 2011). For 
some regions, these successes helped to combat food- and water-borne infectious 
diseases even before the turn of the century. Between 1875 and 1899, a notable 
epidemiological shift occurred in the contribution of infant death due to congenital 
malformations (arrested development), a cause of death that would become a larger 
contributor to infant mortality over time. Furthermore, the increasing contribution 
of food- and water-borne infectious diseases coincided with a decrease in infant 
death due to debility, as can be seen in Figure 1.6, although the validity of the latter 
category has been disputed, even in contemporary literature. 

1.3 | The epidemiological transition theory

According to Abdel Omran, the demographic, economic and technological transitions 
that have transformed nations around the globe into modern, industrialized countries 
also marked the start of an epidemiological transition. Over the past two centuries, 
the dominant causes of death have shifted from infectious diseases towards lifestyle-
related afflictions such as circulatory diseases and cancer. Omran’s main objective 
is to clarify population problems in developing countries by shedding light on the 
determinants and consequences of the changing morbidity and mortality patterns 
that accompanied modernization processes in the Western world (Omran, 1971, 1983, 
2005). The epidemiological transition occurred and is still occurring in different 
variations. Omran distinguishes between three models: the Classical or Western 
model (illustrated by England and Wales, and Sweden), the Accelerated Transition 
Model (Japan) and the Contemporary or Delayed Model (represented by Chile and 
Ceylon).

According to Omran, the epidemiological transition advances in three separate 
stages. During the first stage, the age of pestilence and famine, mortality is high and 
variable, ruling out structural population growth. The average life expectancy at 
birth is low and changeable, varying between 20 and 40 years. Over the course of the 
second stage, the age of receding pandemics, mortality declines gradually. That decline 
accelerates as epidemics become less frequent and, eventually, disappear completely. 
Life expectancy at birth increases from 30 to about 50 years. Population numbers 
start to rise and that increase begins to show an exponential curve. During the final 
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stage, the age of degenerative and man-made diseases, mortality continues to decline 
and eventually stabilizes at a low level. Life expectancy at birth rises progressively, 
until it surpasses an average life expectancy at birth of 50 years. Fertility becomes the 
driving force behind population growth. Although the ‘completed’ epidemiological 
transition is very advantageous for all ages and both sexes, children aged 1 to 4 years 
old and young women benefit most from the shift towards man-made diseases. 

James Riley considers the epidemiological transition to be a part of a larger health 
transition; the coming-into-being of a world where everyone is expected to grow 
old (Riley, 2001). Prior to this transition, more than half of all people died before 
they reached adulthood. After the eighteenth century, a growing proportion of the 
population lived past childhood and survived to an increasingly older age. Although 
it is impossible to date the exact beginning of it, the unrivalled rise of life expectancy 
was already under way by 1800. Every region and country has had its own path 
into reaching higher life expectancy at birth. By using the term ‘health transition’, 
mortality changes are related to developments in morbidity and fertility. Riley thus 
connects the epidemiological transition to the demographic transition. Moreover, 
he emphasizes the unfinished nature of the transition of survival, mortality and 
fertility. In Riley’s view, the epidemiological transition theory is more of a description 
of the health transition highlighting some epidemiological traits of the dominant 
causes of death. According to Omran, the course of mortality changes due to human 
agency; mankind’s growing ability to control and manipulate their environment 
and with it the ability to rein in diseases. Riley’s main objection is that Omran fails 
to explain how humankind actually took control over diseases in the first place. 
Although human agency plays a central role in most explanations for historic 
mortality decline, Riley reminds us that diseases often emerge, disappear and re-
emerge beyond human control.

To Omran, explaining the epidemiological transition is secondary to defining it. He 
does, however, identify three major categories of disease determinants: eco-biological 
determinants, socioeconomic, political and cultural determinants, and medical and 
public health determinants, respectively (Omran, 2005). The first group consists of 
factors indicating the complex interplay between diseases, disease vectors, the level 
of hostility in the environment and the resilience of the host. The second category 
comprises of determinants such as standard of living, hygiene and health habits 
and nutrition. Omran considers hygiene a side effect of social change rather than a 
result of medical efforts. In the final category, Omran groups together all preventive 
and curative measures that are designed to combat diseases. Mortality decline in 
Western countries was characterized primarily by eco-biological and socioeconomic 
determinants. The influence of medical measures did not affect health much until 
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the twentieth century, when the epidemiological transition in the West was already 
well under way. 

Omran’s periodization and generalization are somewhat controversial. The concept 
he has placed before the academic world has, nonetheless, been very useful to 
facilitate comparative studies. Many researchers have commented on the vague 
beginning and end of the separate stages of the epidemiological transition. Omran’s 
theory fails, in particular, to explain recent changes in mortality in the West. During 
the late 1960s, the mortality of major degenerative diseases, such as heart diseases 
and cancer, began to decline rapidly in the United States (Oshalsky & Ault, 1986). 
According to Oshalsky and Ault, this decline is a clear sign of another stage in the 
epidemiological transition: the age of delayed degenerative diseases. This stage is 
characterized by declining mortality rates, mainly concentrated in advanced age 
categories and moving at roughly the same pace for males and females. While 
degenerative afflictions remain the dominant causes of death, these diseases 
are gradually shifting towards higher age groups. The risk of dying is, therefore, 
progressively moving towards older age groups, stretching the maximum life 
expectancy further and further; which is in contrast to Omran’s suggestion that the 
increase in life expectancy at birth is finite. 

Richard Rogers and Robert Hackenberg (1987) add a fourth stage called the hybristic 
stage to Omran’s three-stage model to better deal with the ongoing epidemiological 
transition today. Rogers and Hackenberg’s main critique is that Omran does not 
take the possible eradication of infectious diseases and the decrease of certain 
degenerative illnesses, such as stroke and ischemic heart disease, into account. 
Furthermore, the proportion of behavioural causes of death (accidents, liver cirrhosis, 
alcoholism, suicide, homicide) have increased more rapidly than the proportion 
of degenerative diseases. Omran’s theory does not include these so-called social 
pathologies at all. Morbidity and mortality during the hybristic stage are shaped 
by man-made ailments and increasing modernization, but also by individual 
behaviours and destructive life styles. Little physical activity, an unbalanced and 
high-fat diet, heavy drinking and smoking can lead to higher incidences of heart 
disease, diabetes, lung cancer and liver cirrhosis. 

In addition, the epidemiological transition theory leaves little room for re-emerging 
infectious diseases. Even though numerous infectious diseases are effectively 
controlled, total immunization is hindered by economic, political and/or religious 
barriers. This in turn interferes with the total eradication of infectious diseases. 
Illnesses such as HIV (Human Immunodeficiency Virus) and AIDS (Acquired 
Immunodeficiency Syndrome) are not yet affected by immunization, but might be 
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eradicated by certain behavioural and life style decisions. Barrett et al. (1998) are less 
optimistic. The world has undergone several epidemiological transitions. Considering 
the current rise in infectious disease mortality, the present transition is one of 
emerging, re-emerging and drug-resistant infectious diseases. According to Barrett 
et al., the epidemiological transition theory is primarily a theoretical structure to 
show that the emergence of diseases is an important feature of the interrelationship 
between humans and their sociocultural and ecological environments since 
Palaeolithic times. The first epidemiological transition was the result of the Neolithic 
Revolution. The new sedentary lifestyles led to a rise in infectious diseases, where 
the spread of diseases was dependent on the distribution of groups of people. The 
domestication of animals introduced a new range of zoonoses, diseases that are 
transmitted from animals to human beings. Industrialization marked the beginning 
of the second transition, where chronic diseases associated with an industrialized 
environment became prominent causes of death. These diseases of civilization 
include cancer, diabetes, cardio-vascular conditions, and chronic obstructive 
pulmonary diseases. Since the 1970s, the emergence of new infectious diseases 
such as AIDS, Marburg and Ebola, the re-emergence of diseases that were thought 
to be under control, and the growing number of antibiotic-resistant diseases have 
heralded the coming of a new era. 

Johan Mackenbach (1992) proposes the existence of numerous epidemiological 
transitions instead of just the one Omran implies. His main reason to do so is the 
heterogeneity of the so-called age of pestilence and famine. The decreasing fatality 
of infectious diseases underwent several transitions. The mortality fluctuations 
of the nineteenth century were only minor in comparison to the major changes 
in mortality rates during the centuries before. The receding of epidemics and the 
decrease of infectious disease mortality were different developments altogether. 
Consequently, there was not a single, but several epidemiological transitions. 
Mackenbach attributes these transitions to the major improvements brought about 
by a better standard of living. Not only did this have an effect on diseases such as 
tuberculosis and cholera, as it helped to improve people’s diet, housing and so on; it 
also enabled the development and diffusion of preventive and curative medical care.

The work of Judith Wolleswinkel-van den Bosch (1998) elaborates on the multitude 
of epidemiological transitions and their determinants in the Netherlands. There 
was no singular decline of infectious diseases in the Netherlands in the past. 
Certain infectious diseases, such as appendicitis, otitis media and venereal 
infections apart from syphilis even increased during the 1920s and 1930s, only to 
decline again after that. The rise in non-infectious diseases was ambiguous: only 
certain types of cancer (e.g. breast cancer), traffic accidents and homicide increased 
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continuously throughout the twentieth century. One of the significant points made 
by Wolleswinkel-van den Bosch is the statement that different determinants are 
responsible for mortality changes per category in age, sex, and even cause of death. 
Furthermore, determinants change over time. In other words, mortality cannot be 
viewed as a homogenous phenomenon and should not be treated as such in studies. 
The Dutch mortality decline was characterized by several sub-phases. In every sub-
phase a different set of causes of death had the upper hand. Consequently, every sub-
phase was determined by different factors.

1.4 | Theoretical framework: determinants of 
historic mortality decline

1.4.1 | The standard of living

Over the years, the work of Thomas McKeown (1976, 1983; McKeown & Record, 
1962; McKeown et al., 1972) has been widely discussed as well as widely contested 
within the field of mortality research. In a process of elimination, McKeown states 
that the majority of mortality decline could be attributed to an improving standard 
of living. Better economic conditions and, later on, food hygiene translated into an 
overall improvement of people’s nutritional status.2 Nutritional status is important 
if not essential in determining a person’s chances of contracting and surviving 
an infectious disease. Furthermore, the exposure to some infectious diseases 
was reduced by new water purification systems and closed sewerage. Yet these 
improvements were hindered by deteriorating working and living conditions due to 
industrialization. Especially in urban industrial areas, crowded living and working 
spaces provided a perfect environment for the spread of diseases. However, an 
improved diet made people more resistant to dangerous infectious diseases, even in 
industrialized areas.

McKeown, an epidemiologist, disputes the notion that medical care was the major 
cause of decreasing mortality rates and rising life expectancy at birth. With the 
exception of the vaccine against smallpox, medical care in the form of immunization 
and therapy only played a minor role before the development of sulphonamides 
in the 1930s. According to McKeown, nutritional influences affected health the 
earliest (since 1700) and the most. Secondary to the dietary improvements were 

2  The nutritional status signifies the balance between the consumption of food and the 
things that use up this consumption, such as body maintenance, physical activity and 
exposure to infectious diseases (Fogel, 1986).
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improvements in hygiene, from the second half of the nineteenth century onwards. 
McKeown’s findings are based on the sharp decline in mortality due to respiratory 
tuberculosis, which was a major contribution to overall mortality decline. In 
McKeown’s view, declining fertility rates ensured that the improvement in health 
was not reversed by an increase in numbers. 

McKeown’s work has also found its way into the debate on Dutch mortality 
decline and health differentials. To McKeown, decreasing fatalities of non-genetic, 
environmental diseases and population growth were signs of modernity and of 
mankind’s growing control over their environment. In his study on demographic 
changes in the Netherlands, Jansen (1979) underlines how improvements in public 
and personal hygiene and nutrition due to better economic conditions in the coastal 
regions in the Netherlands contributed to mortality decline. The economic inequality 
between the coastal provinces of Noord-Holland, Zuid-Holland and Zeeland and the 
peripheral provinces in the south-east of the Netherlands dates back as far as the early 
1600s. The Dutch periphery suffered from low wages and high unemployment due 
to the worldwide agricultural depression during the final quarter of the nineteenth 
century in particular, however. As a result, public health started to deteriorate 
in these areas. According to De Jonge (1976), the coastal provinces thrived in the 
meantime; due to higher incomes and lower taxes on primary goods, even the lowest 
classes were able to buy food of higher quality for themselves. A better diet made 
people more resilient to contagious diseases such as tuberculosis, typhoid fever and 
cholera. The booming economy provided coastal regions the means to develop the 
installation of plumbing and sewage systems. The heavy salinization of the soil and 
ground water near the coast had previously kept the mortality rates relatively high 
(Hofstee, 1981). The contaminated water was used for cleaning, personal hygiene and 
the preparation of food, affecting health negatively. The introduction of tap water 
provided a way to avoid the unfavourable effects of the ecological circumstances in 
the north-west of the Netherlands.

Over time, McKeown’s findings have been discussed, re-evaluated and (partly) 
dismissed. The criticism is targeted at several elements of McKeown’s observations. 
First of all, McKeown has not done the existing regional differentials any justice by 
using aggregated data on a national level only. The remarkable discrepancy between 
rural and urban mortality is the main argument not to use national data alone. In 
their research on French urban mortality, Preston and Van de Walle (1978) show 
that water and sewerage systems played a far more important role than McKeown 
had implied. Their premise is that improvements in living standards would have 
had the same effect in every region in an economically integrated state, of which 
nineteenth-century France is a prime example. Nonetheless, the regional differences 
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in mortality tell otherwise, according to Preston and Van de Walle. The urban areas 
or départements had considerably shorter life expectancies than the rest of France. 
Differences in local sanitary environments would explain the markedly different 
cause-specific mortality patterns in Paris, Lyon and Marseille during the second 
half of the nineteenth century. Better hygiene led to better overall health conditions 
because people became more resilient against infectious and non-infectious 
diseases; this happened in conjunction with improved nutrition. Thus, Preston and 
Van de Walle only disagree in part with McKeown’s findings.

Initially, life in urban areas came at a price. Preston and Van de Walle suggest 
as much: ‘The hazards of living before the implementation of control measures 
against communicable diseases are well known: they include most notably a greater 
frequency and variety of interpersonal contacts facilitating the transmission of air-
borne and contact diseases; and the sharing of common resources, especially water 
and food supply, among more potential contaminators’ (Preston & Van de Walle, 
1978, p. 278). Gerry Kearns (1988) has termed this phenomenon the urban penalty or 
urban graveyard. Cities were unsanitary environments during the initial phases of 
industrialization. Crowding, open sewerage and poor housing were just some of the 
characteristics that led to high mortality rates in cities (Reher, 2001). 

This negative effect did not last, however. In the long run, the industrialized urban 
world itself had a beneficiary effect on health conditions. Living standards in cities 
eventually surpassed those of the countryside (Komlos & Baten, 2004), shifting from 
an urban penalty to an urban premium (Reis, 2009). In his comparative research 
on English and German urban mortality between 1870 and 1913, Jörg Vögele (1998) 
shows that cities benefited the earliest from the promotion of individual and public 
hygiene measures. These measures required capital, knowledge and bureaucratic 
infrastructures, which were most at hand in urban regions. Sanitary measures 
contributed to the containment of epidemics, but supported rather than caused the 
mortality decline, according to Vögele. He concludes that the standard of living did 
have a strong influence on mortality, although it does not sufficiently explain historic 
mortality decline as a whole. England, the first country to industrialize and to suffer 
industrialization’s dire consequences, was more severely hit by the urban penalty 
than German cities were. Serum therapy against diphtheria was more successful 
in Germany than it was in England. Vögele thus convincingly proves that the same 
health measures and mechanisms ran a different course in different places. Research 
on late nineteenth and early twentieth-century England and Wales indicates that 
only the unhealthiest places benefited from public health measures (Reid, 1997). 
Increases in the height of city dwellers suggest that living standards in Dutch towns 
outgrew those in rural areas from the middle of the nineteenth century onwards 
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(De Beer, 2010), although other research indicates that only small and medium-sized 
urban areas were able to sufficiently counterbalance the negative effects of urban 
living (Tassenaar, 2019; see also: Mourits & Janssens, forthcoming). 

Johan Mackenbach (1992) sets out to somewhat rehabilitate the contribution of 
medical care to mortality decline. McKeown’s main argument to dismiss medical 
care as a decisive factor is that effective vaccines, vaccination programmes and 
sulpha drugs were introduced after the steepest decline in mortality had already 
occurred. Mackenbach finds that disease prevention and better health care 
definitely did play a considerable role in the Netherlands after 1870. Mackenbach 
acknowledges the essential part played by economic growth, since it brought about 
better diet, improved housing and more effective disease prevention and health 
care for the whole of the Dutch population. Mackenbach suspects, however, that 
sociocultural factors are the true determinants behind the statistical correlation 
between economic growth and mortality decline. Therefore, he points out the 
major cultural changes the Netherlands underwent during the nineteenth century. 
Various action committees in the country, often of a denominational nature, began 
to actively advocate personal and public hygiene measures, alcohol abstinence and 
better infant and child care, leading Mackenbach to conclude that cultural factors, 
measured by religious affiliation, had a far more decisive influence on the mortality 
decline than socioeconomic factors.

As stated above, McKeown’s work fails to take regional mortality differentials into 
account. Robert Woods (2000) demonstrates in his extensive study on Victorian 
England and Wales that there were large differences in diseases between regions. 
Woods explores the role of urbanization by looking at certain causes of death 
associated with environmental conditions; the most obvious ones being food- and 
water-borne diseases such as cholera, diarrhoea, dysentery, typhoid and enteric fever. 
Besides these more self-evident causes of death, Woods includes infectious diseases 
of childhood (measles, scarlet fever), respiratory diseases (bronchitis, pneumonia) 
and pulmonary tuberculosis in his analysis. These diseases may not have been 
affected by the efforts of the Victorian sanitary movement, but Woods considers 
them very telling for the way in which local conditions determined local disease and 
mortality environments (Woods & Shelton, 2000). There were numerous disease 
environments in Victorian England and Wales; a fact that is completely ignored 
by McKeown’s work. Moreover, according to Woods, McKeown’s classification of 
causes of death distorts the actual proportions of certain diseases. For instance, the 
actual contribution of tuberculosis, used by McKeown as the main indication of an 
improved standard of living, may have been smaller, while diarrhoea, typhus and 
scarlet fever may have been more important than McKeown has implied. Woods goes 
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as far as to state that it is perhaps time to put aside McKeown’s findings and see that 
the principal benefit of McKeown’s work is an ongoing stimulation of the debate on 
mortality itself.

1.4.2 | The epidemiology of religion

The influence of religion on demographic behaviour has always been at the forefront 
of sociological, historical and anthropological research. The majority of studies 
focus on the influence of religion on fertility patterns. During the 1970s, Calvin 
Goldscheider (1971) defined a new approach to the study of the relationship between 
religion and fertility, stating that demographers need to include the social context 
of a religious group as a factor in their analyses, besides the more obvious elements 
such as specific religious teachings on fertility. More recently, Kevin McQuillan has 
re-introduced Goldscheider’s methods into the demographic discipline. McQuillan 
describes three features that determine the actual influence of religion on fertility: 
norms within a religious group that dictate certain fertility behaviour specifically, 
the means within a religious group to communicate these norms and the capacity 
to impose these norms on the members of the group, and the strength of the tie 
that members feel to their religious group (McQuillan, 2004). The third feature in 
particular offers an explanation why seemingly similar religious groups can have 
completely different reproductive patterns. It may even give an explanation for 
diverging demographic behaviour within a religious group itself. 

Both Goldscheider and McQuillan look into the relationship between religion and 
mortality, although neither of them precisely defines the exact functioning of this 
relationship. Over the past four decades researchers such as Harold Koenig and 
Jeffrey Levin have brought forth a discipline centred around the relationship between 
religion and health: the epidemiology of religion. The methodological concepts 
that have originated from this interdisciplinary field can contribute extensively to 
the analysis of the influence of religion on the origins of health differences in the 
Netherlands in past times. In their article on the influence of religious attendance 
on health, Jeffrey Levin and Harold Vanderpool (1987) suggest some theoretical 
considerations for the study of religion and health. All historical and institutionalized 
religions share common characteristics: a view of the world, nature and/or the 
cosmos, belief in the supernatural, a discrepancy between the sacred and the profane 
realms, rituals and ceremonious behaviour, moral codes, typical motivations and 
emotions, and social organization. Levin and Vanderpool distinguish three different 
types of religion: sacramental, prophetic, and mystical. Sacramental religions focus 
on the supernatural that comes in the form of or is symbolized by natural things, 
be it objects or locations. They are very ritualistic, emphasizing the contribution of 
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believers. Prophetic religions see the supernatural expressed in human efforts (e.g. 
the Bible). Holy texts are at the centre of these religions. Believers are expected to obey 
these texts, and rituals are organized around them. Mystical religions are focused on 
the relationship between the supernatural and believers. The supernatural cannot 
be expressed in sacred books, rituals or holy objects. Contemplative exercises are 
meant to bring believers closer to the divine. Religion determines the physical and 
psychological well-being of believers by helping them cope with human emotions 
and struggles. The very nature of a religion itself defines its actual influence on 
health; prophetic religions such as Roman Catholicism often proclaim which medical 
intervention is acceptable or not.

Religion shapes morbidity and mortality through various mechanisms. Religion 
may stimulate or reduce the risk of disease and death by proscribing or prescribing 
health-influencing codes of conduct, by facilitating a network to reach out to those 
members ailing or dying, and/or by providing positive perspectives when hardship 
is faced in life (Jarvis & Northcott, 1987). The effects of religion can thus be beneficial 
or detrimental to a believer’s health. To which extent religion can actually affect 
sickness and death depends on the degree of religiosity; the effect of religion is 
greater when religiosity is high. In short, religiosity refers to the level of orthodoxy, 
dedication, cohesion and activity within a certain religion. In a sense, this is the tie 
to a religious group McQuillan (1999) speaks of. Yet religiosity is multidimensional. It 
has both institutionalized and interiorized aspects. Institutionalized religiosity refers 
to those facets of religious identity, which can be relatively objectively determined 
and are jointly experienced. Examples of these facets are church attendance or Bible 
study. Interiorized religiosity refers to those aspects of religious identity that are 
individually and privately perceived, such as one’s conviction of the existence of the 
supernatural.

In addition, religions advocate certain health promoting life styles and behaviours 
(Levin, 1994). These proscriptions and prescriptions regulate the use of alcohol, 
tobacco and drugs, exercise and personal hygiene. Furthermore, genetic factors 
within a certain religious group might affect morbidity and mortality among 
the members. Psychosocial effects such as a sense of belonging and social support 
are associated with better health. The beliefs within a religion, e.g. guilt or self-
confidence, determine beliefs on health as well as health itself. Engagement in 
religious activities can also help to ease anxiety and stimulate psychological 
wellbeing. Moreover, faith itself can exert a placebo effect on health. In a statistical 
sense, the combination of all these explanations is the most plausible link between 
religion and health. However, there may also be an effect of religion that lies beyond 
the scope of statistics. On the one hand, religious activity could tap into forces whose 
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existence is still clouded in mystery or are highly controversial, but may be empirical 
in future; such as the use of chakras and Reiki healing. On the other hand, better 
health may be caused by a supernatural (and immeasurable) force. Levin includes 
these last two notions for the sake of completeness, but they do explain why some 
scholars are apprehensive to approach religion scientifically at all.

1.4.3 | Religion, region and mortality

Within the field of the epidemiology of religion, measuring religion by religious 
affiliation alone is considered to be ‘woefully inadequate’ (Williams, 1994). 
Unfortunately, religious denomination is often the only measure of religion we have 
with respect to historical populations to analyse the effect of religion on people’s 
health. In the debate on Dutch mortality decline, religion (Roman Catholicism in 
particular) has taken a prominent place into explaining regional differentiation. 
Yet it remains heavily contested in favour of other regional characteristics, which 
can be traced back to the work of the influential Dutch sociographer and sociologist 
E.W. Hofstee. According to Hofstee (1958, 1981), people in the coastal regions were 
more open to modern ideas about hygiene and disease prevention, causing public 
health to improve much faster in the north-west during the final decades of the 
nineteenth century. Unfortunately, this so-called modern cultural pattern found a 
more unwilling audience in the south-eastern, mainly Roman Catholic provinces. 
However, this pattern was defined by local culture, not religion. The existing cultural 
pattern originated in the stark contrast between the central regions on the one hand 
and peripheral areas on the other. The economy in the coastal regions centred around 
trade. People came into frequent contact with new or deviating ideas from foreign 
countries and other regions in the Netherlands. Most people lived in urban areas and 
higher population density ensured a quicker dissemination of new ideas in cities. 
The south-eastern regions mostly relied on agriculture, with people living in small, 
rural communities with few outside influences. As a result, people in the peripheral 
regions of the Netherlands were less susceptible to new ideas on health and hygiene.

However, these traditionalist tendencies became somehow linked to the Roman 
Catholic population of the Netherlands. Roman Catholics in the Brabantine region 
of Kempenland were anti-modernists, long resisting modern hygienic and medical 
insights, at their own expense (Meurkens, 1984). They lacked a critical and rationalist 
mentality, which resulted in insufficient basic knowledge of modern medical 
understandings. Their cultural rigidity resulted in structural bad health. There is 
hardly any evidence, however, that resistance to modern medical ideas and methods 
was an integrated part of the Roman Catholic cultural pattern, if there is any at all. In 
his work on smallpox epidemics, Willibrord Rutten (1997) shows that Roman Catholic 
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clergymen in Limburg encouraged their followers to get vaccinated against smallpox. 
Lay Roman Catholics in Limburg refused to get inoculated as an anti-authoritarian 
political statement against the mainly Protestant government. In ultra-orthodox 
Protestant communities, however, the clergy did strongly oppose the programme 
and advised against vaccination. Yet there are indications that the unhealthy habits 
of smoking tobacco and drinking large amounts of alcohol were more common 
among Roman Catholics than among non-Catholics during the nineteenth century. 
The number of publicans and innkeepers was higher in the southern cities of 
’s-Hertogenbosch, Breda and Maastricht than in cities in the north, east and west. 
The density of tobacco vendors in rural regions was not so high in the south as it was 
in the west, but the total number was still higher than in northern areas (Van Poppel, 
1992). Both drinking and smoking are obviously great health hazards; the risk of lung 
and liver diseases grows exponentially when a person smokes tobacco or consumes 
large quantities of alcohol. The data to verify this hypothesis, however, is based on 
figures on alcohol and tobacco distribution in 1930, which gives little clarity on the 
influence of drinking and smoking during the nineteenth century. It also remains 
open to interpretation if these customs were part of an unhealthy cultural pattern 
amongst Roman Catholics specifically.

The health discrepancies between Roman Catholics and other denominations in 
the Netherlands lasted well into the twentieth century. In their study on regional 
mortality and cause-of-death differences in the Netherlands between 1950 and 
1984, Mackenbach et al. (1990) show that mortality rates were elevated for most 
causes of death in the southern area of the Netherlands. The most prominent causes 
of death, i.e. lung cancer and ischemic heart disease, were apparently linked to the 
higher incidence of smoking in that same region. The explanation for these regional 
differences can be attributed to three factors: average income, level of urbanization 
and the percentage of Roman Catholics in the population. The latter was statistically 
the most important factor, even when the traditionally Roman Catholic provinces of 
Noord-Brabant and Limburg were left out of the regression analysis. They suspect 
that regional mortality differentiation was principally caused by culture-specific 
risk factors and health-affecting behaviour, based on the strong correlation between 
mortality and Roman Catholic affiliation. However, the effect of religion may even 
differ from disease to disease, as Levin and Schiller (1987) show in an international 
meta-analysis of over 200 epidemiological studies on modern populations. In 
comparison to Gentiles, Jews are at an increased risk of myocardial infarction. 
The same applies for Protestants when compared to Roman Catholics. Coronary 
heart disease is more prevalent amongst Jews than it is amongst Roman Catholics. 
However, it is less common among Mormons and Seventh-Day Adventists. Colitis 
and enteritis are apparently more prevalent among Jews, a result that is found in 
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studies on Jews in the United States, the United Kingdom and Israel. With respect 
to morbidity and mortality of uterine and cervical cancer, religious groups with 
greater behavioural conformity and/or doctrinal orthodoxy, e.g. Jews, Hutterites and 
Mormons, seem to be less at risk.

Roman Catholicism has often been identified as the main cause of bad infant health 
within the Netherlands in the past. The higher fertility rates amongst Roman 
Catholic women are used as an explanation of higher infant mortality amongst 
their offspring. High fertility rates can have serious negative effects on the health 
of both mother and child. Children that are already present in a family may suffer 
from neglect, for instance because the younger child takes up some of the means of 
existence available within the household (Janssens et al., 2010). As more children 
are born to one mother at shorter intervals, the health hazards for woman and child 
increase greatly. This process of maternal depletion can lead to higher maternal and 
infant mortality rates (Engelen & Wolf, 2011). According to Van Poppel (1992), higher 
fertility rates among Catholic women led to higher infant mortality around 1850, but 
their role became negligible towards the end of the century. 

There is absolutely no doubt that breastfeeding practices played a pivotal role in the 
survival of infants in the past (Garðarsdottir, 2002; Thorvaldsen 2008). By changing to 
artificial feeding, mothers exposed their children to a greater risk of digestive disorders 
and other diseases, which often led to a child’s death. Many researchers have been 
intrigued by the question why mothers stopped breastfeeding their children in the first 
place. Dutch physician Piet Barentsen reports that, at the beginning of the twentieth 
century, a growing prudishness amongst Dutch Roman Catholics encouraged women 
to change to artificial feeding (Barentsen, 1989); an observation that found its way into 
the debate on the relationship between Roman Catholicism and infant mortality in 
the Netherlands during the 1980s (Meurkens, 1984). Females were expected to keep 
their bodies covered up at all times, except for their hands and face. Breastfeeding 
mothers were obviously affected most by this new standard. Young girls and women 
were supposedly encouraged to hide their female form by binding their breasts. This 
custom prevented the mammary glands from developing properly, as a result of which 
some women were physically unable to breastfeed their babies.

The beneficial effects of breastfeeding in historical populations become most 
apparent in the relatively low infant mortality amongst Dutch Jews, as Van Poppel 
et al. (2002) show in their article on religious differentials in mortality in Den 
Haag between 1855 and 1912. Jewish mothers tended to breastfeed their children 
considerably longer than other religious groups within the city. Furthermore, their 
relatively isolated position within the city’s society led to lower mortality rates 
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amongst children between 1 and 4 years of age; the incidence of fatal infectious 
diseases was much lower among Jews. The same might have held true for certain 
isolated Christian minorities, e.g. Calvinists and Mennonites.

Studies on Jewish minorities in other countries have reached similar conclusions. In 
their study on Jewish newcomers to the United States in Philadelphia, Chicago and 
New York at the beginning of the twentieth century, Condran and Kramarow (1991) 
show that Jewish immigrants had exceptionally low child mortality rates. Mortality 
tended to be high amongst newcomers, but somehow Jewish children escaped the 
lethal effects of their poor economic status, living conditions and education. This 
Jewish exception to the rule was especially advantageous for the youngest age 
categories. The socioeconomic position of Jews did not affect mortality rates. Low 
death rates amongst Jewish immigrants can be attributed to a complex interaction 
between cultural and structural phenomena. Diet was most likely a decisive factor 
for child survival. Jewish children were breastfed for at least the first year of life, but 
even Jewish infants that were artificially fed were better off. 

Because of the strict religious laws, Jews regulated and controlled their own food 
sources, which were often organized on a small scale. The quality of their food was, 
therefore, significantly higher. In addition, the strict Jewish food law, the Kashrut, 
restricted the intake of milk. Children were thus largely protected from drinking 
contaminated milk. Renzo Derosas (2003) shows that health differences between 
Roman Catholics and Jews in nineteenth-century Venice were caused by differing 
attitudes towards hygiene and child care. The Kashrut and the habit of prolonged 
breastfeeding protected Jewish infants quite successfully against digestive diseases. 
Derosas attributes the convergence of Roman Catholic and Jewish infant mortality 
rates at the end of the nineteenth century to the wider dissemination of beneficial 
attitudes about child care.

The influence of Roman Catholicism on health differentials is far less self-evident 
than that of Judaism, however. As appears from Cormac Ó Gráda’s analysis of infant 
and child mortality in the Ulster town of Lurgan in early twentieth century, religious 
affiliation was mostly an indicator of poorer living standards and socioeconomic 
disadvantage amongst Roman Catholics in Lurgan (Ó Gráda, 2008). Roman Catholics 
were overrepresented in low-pay, low-skilled occupations. With respect to literacy 
and housing conditions, the Catholic populace was at a great disadvantage. The 
survival prospects of Roman Catholic children in Lurgan were lower. When controlled 
for occupational status, housing quality and literacy of parents, the statistical 
significance of religion diminishes. As a result, Ó Gráda concludes that Roman 
Catholicism was, at least in part, a proxy for standard of living.
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There are instances where Roman Catholicism added up to ethnic and linguistic 
distinctions within a population, leading to geographical segregation of Roman 
Catholics (Highet, 2011). In nineteenth-century Edmonton in Canada, Roman Catholic 
children died more often of scarlet fever than non-Catholic children. There were 
great differences between Catholics and non-Catholics in Edmonton. The primarily 
Francophone Catholic population was tightly knit together and hardly interacted 
with the English-speaking, non-Catholic populace. The socialization of Roman 
Catholics took place within the Catholic community, especially that of children and 
children in particular are at risk of contracting scarlet fever. It is spread through 
inhalation and skin contact. Interpersonal contact, the main risk factor of scarlet 
fever, of Catholics was largely restricted to the Catholic network. Not only did this 
make Roman Catholics more at risk of scarlet fever; non-Catholics were relatively 
safe from infection because of their minimal contact with infected Roman Catholics. 

In recent years, new studies have shed more light on the relationship between 
religion, region and mortality amongst the youngest generations in the Netherlands 
in the past. The main debate focuses on to what extent either religious denomination 
or regional and local cultures determined mortality levels, as religious denomination 
within the Netherlands has historically had a strong regional dimension. About 
one third of the entire population identified as Roman Catholic in the Netherlands 
during the nineteenth century, and mostly lived in the provinces of Noord-Brabant 
and Limburg, located in the south-east of the country. The north-western provinces 
were predominantly Protestant, consisting of both liberal and orthodox Protestant 
denominational groups. About two percent of the population consisted of Ashkenazi 
and Sephardic Jews, who historically mainly lived in the larger cities (Knippenberg, 
2003).

In the province of Noord-Brabant, a changing breastfeeding pattern led to changes 
in infant mortality levels. By using local aggregated data, Evelien Walhout (2010) 
concludes that the change to artificial feeding did not occur amongst Roman Catholic 
women alone. After 1885, mortality of food- and water-borne infectious diseases 
increased dramatically among infants. Between 1895 and 1899, about 30 percent of 
all Brabantine infants died of acute or chronic digestive diseases. From 1880 onwards, 
more infants died of diseases of the digestive system in non-Catholic municipalities 
than in Roman Catholic ones. According to Walhout, this indicates that mothers 
in predominantly Calvinist municipalities changed their breastfeeding habits in 
favour of artificial feeding even more so than their Roman Catholic peers. In this way, 
the shift towards artificial feeding seems to have been a product of local and regional 
culture than a religiously determined behavioural change.
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In their study on gendered child mortality patterns in the Dutch region of Twente 
between 1860 and 1900, Janssens et al. (2010) demonstrate that there is absolutely no 
correlation between Roman Catholicism and child mortality at an individual level. 
Infant and child mortality were not distributed randomly, but appeared to have been 
clustered within a limited number of families. This phenomenon, death clustering or 
multiple child loss, centres around the higher risk of an infant or child dying if one of 
the siblings died before them. The evidence did not support the notion that parental 
incompetence, frequently used to explain death clustering, influenced infant and 
child mortality. The research strongly suggests, however, that survival chances of 
infants and children were mostly defined within the confines of a child’s own family.

Furthermore, the effect of religion diminishes when region is taken into account, 
at least when we look at mortality differentials between Roman Catholic and 
Protestant infants and children in the Netherlands in the past. In their study on the 
relationship between child mortality and female factory employment in the Dutch 
industrial cities of Tilburg in Noord-Brabant and Enschede in Overijssel during the 
first three decades of the twentieth century, Janssens and Pelzer (2012) show that 
even though infants were at a higher risk of dying in the city of Tilburg, religious 
affiliation did not have any effect on either infant or child mortality. In both cities, 
the death of children under 5 seemed to have been clustered within some families. 
Just like in Tilburg, mortality risks of Roman Catholic children were equal to those 
of Dutch Reformed children in the eastern city of Enschede. Family dynamics, like 
birth rank, family size and parental presence, were the main explanatory factors for 
increased mortality risks.

In another study, Janssens and Pelzer (2014) use birth intervals to point out that 
Roman Catholic mothers tended to breastfeed their children shorter than Dutch-
Reformed or other denominational mothers did. Yet when the Roman Catholic and 
Dutch Reformed mothers in four different cities, Enschede in the east, Tilburg in the 
south, Rotterdam in the west and Zaandam in the north, are compared, it becomes 
apparent that breastfeeding patterns were not only religiously determined, but 
also show signs of regional cultures. Family and biological characteristics are again 
most important in determining infant mortality levels, such as the death of the 
mother. However, the strong detrimental effect of Roman Catholicism on infant 
survival becomes insignificant when a child’s place of birth and residence is taken 
into consideration, suggesting that local cultures rather than religious cultures were 
responsible for a child’s chances to live past the first year of life. 
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In her dissertation, Walhout (2019) readdresses the relationship between Roman 
Catholicism and infant mortality. According to Walhout, religion remains an 
important predictor of infant mortality levels, which cannot fully be explained 
away by region. Yet her analysis seems to demonstrate two completely different 
mortality mechanisms that lie hidden behind the variable religious denomination. 
On the one hand, infant survival chances amongst Jewish children were significantly 
higher in comparison to Roman Catholic children. Although the Jewish population 
in Walhout’s sample is relatively small, their strong adherence to specifically Jewish 
feeding habits translated into a considerably lower number of infant deaths. On 
the other hand, the stronger survival chances for Liberal and Protestant infants she 
initially finds, diminish both in strength and significance when region is added to the 
equation. This indicates that religious denomination does not necessarily measure 
religion-specific dynamics alone, in particular with regards to Roman Catholics 
and Protestants. It rather points towards the sharply segregated distribution of 
Protestants and Roman Catholics across the country. The differentiation between 
Roman Catholic and Protestant infant mortality levels has a very strong geographical 
dimension, which underlines the absolute necessity to add the geographical context 
to the analysis of the relationship between religion and infant mortality in the 
nineteenth-century Netherlands. 

The recent micro-data study by Peter Ekamper (2019; see also: Ekamper & Van Poppel, 
2018) on infant mortality in the city of Amsterdam around 1850 substantiates 
this argument even more, as it can provide better insights into the interplay 
between individual, family, environment and infant health. By linking religious, 
socioeconomic, environmental, health care and family factors with cadastral data, 
Ekamper shows that the beneficial effects of Judaism for infant health were even 
stronger for the Amsterdam Sephardic population in comparison to the Ashkenazi 
Jews in the city. Furthermore, mortality risks amongst Roman Catholic infants were 
not any worse than those of children born in Protestant families, although infant 
mortality risks were significantly higher amongst the more orthodox Restored 
Evangelical Lutherans. Moreover, the higher risk of dying amongst lower social 
classes in contrast to middle and higher classes is even trumped by the mortality 
differences between religions; the Jewish health advantage even surpassed 
environmental effects, which point towards the essential role played by feeding 
habits and child care customs specific for Jewish people. 
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1.5 | The focus of this study

1.5.1 | Premises

As the previous sections make clear, the debate on what caused mortality differentials 
in the past is elaborate, intricate and often interwoven with other demographic 
theories and themes. Therefore, a short summary of the main premises underlying 
this study is in order. To fully understand the origins of health differentials, mortality 
has to be approached from a case study angle. The specific patterns of higher infant 
mortality and lower life expectancy in south-eastern regions in the Netherlands 
between 1875 and 1899 serves as such a case study. The debate on Dutch mortality 
patterns in the past has generated two quite opposing views. On the one hand, the 
region approach centres around the conception that mortality declined because of 
mankind’s growing control over life and living conditions. On the other hand, the 
religion approach underlines the influence of religion on behavioural factors affecting 
health, i.e. breastfeeding practices, marital fertility and medical consumption, thus 
creating a hazardous environment for infants. The recurring theme of research on 
the subject is that Roman Catholicism was the main cause of higher death rates 
and lower life expectancy in south-eastern regions in the Netherlands during the 
final quarter of the nineteenth century. Based on the international and national 
historiography discussed above, the following premises apply to this study:

To explain the origins of regional infant mortality differentials in the Netherlands 
during the final quarter of the nineteenth century, a nationwide mapping of cause-
specific mortality on a low aggregated level is necessary.

Insights into regional differences in health are pivotal in understanding the very 
nature of historic mortality decline. The nineteenth-century hygienist movement 
frequently used mortality data to construct maps to alert authorities of the 
remarkable regional differences in death rates. These maps could be used to identify 
potential causes of poor health and high mortality. Therefore, much of the hygienists’ 
efforts were aimed at the collection and standardization of data on sickness and 
death (Van Poppel & Beekink, 2002). This study benefits greatly from their data 
collection. In the Netherlands, several mortality atlases were published from 1866 
onwards. In more recent years, the focus on regional health differentials has brought 
on a new scholarly interest in mortality maps. The use of provincial data is still 
too crude a measure. Provinces remain large political units. Consequently, data on 
smaller units is preferable. This study uses data at the municipal level, which enables 
a nationwide analysis.
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The onset of increasingly diverging regional infant mortality patterns can be located 
between 1875 and 1899. 

There is a general consensus that the 1870s marked the onset of a sharp mortality 
decline in the Netherlands, predominantly due to decreasing infant mortality rates 
(Engelen & Schoonheim, 2011; Hofstee, 1981). The analysis in this study focuses on 
precisely this period, and is facilitated by a comparable series of statistics ranging 
from 1875 until 1899. These statistics consist of five consecutive books, dividing the 
period between 1875 and 1899 into five separate periods, containing age- and sex-
specific mortality data by cause of death for every Dutch municipality. 

There can be great differences in mortality determinants between age groups and 
between men and women. Determinants may also change over time.

Different determinants affect different causes of death, which in turn affect separate 
age categories and both sexes differently (Wolleswinkel-van den Bosch, 1998). 
Consequently, mortality should be studied by sex and age category separately. This 
study focuses on infant mortality in particular, but looks at female and male infant 
mortality separately.

Religion is one of many regional characteristics, but may also mask determinants 
closely related to religion or not related to religion at all.

Jeffrey Levin has made an effort to show how religion can be an explanation by itself, 
instead of being just another variable (Levin, 1994). In other words, religion measured 
by religious affiliation is not just one of many regional characteristics, as it masks 
a multitude of health-determining factors. As Ó Gráda shows, religious affiliation 
can be a proxy for the standard of living of a religious group (Ó Gráda, 2008). In the 
Netherlands, religious affiliation can also be a sign of the distinct regional dichotomy 
between Roman Catholics on the one hand and Protestant on the other. Roman 
Catholics predominantly lived in Noord-Brabant and Limburg, whereas the other 
provinces were mainly Protestant (Knippenberg, 2003). Therefore, it is proposed here 
that religion can be both just a regional characteristic and hide certain determinants 
featuring within a certain religious group.

Roman Catholic communities were characterized by cultural rigidity, as Roman 
Catholics were reluctant to accept new insights into modern medicine, hygiene and 
child care. If health was indeed affected by this cultural rigidity, the epidemiological 
transition in Dutch Roman Catholic municipalities proceeded at a slower pace 
than in non-Catholic municipalities. The slower transition from infectious towards 
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degenerative, man-made diseases transpired slower in Roman Catholic municipalities 
and must, therefore, have led to a higher incidence of food-, air- and water-borne 
infectious diseases there. 

Omran states that the epidemiological transition was, at its core, a transition to 
modernity (Omran, 1971, 1983, 2005). If that notion is applied to the concept that 
Dutch Roman Catholics were anti-modernist and long resisted modern medical 
insights, diseases that were associated with pre-modern societies must have been 
more common in Roman Catholic municipalities. As a result, mortality of food-, 
air- and water-borne infectious diseases must have been more common in Roman 
Catholic communities than in non-Catholic ones.

In order to shed light on the mechanisms behind religion, it is necessary to define the 
concept of religion as used in this study. 

Since Emile Durkheim, one of the founding fathers of sociology and the scientific 
study of religion, many have tried to come up with a concise definition of religion. 
On the one hand, it is essential to define what religion is; this is called the substantive 
definition of religion. On the other hand, it is just like essential to define what 
religion does, known as the functional definition of religion (Davie, 2007). Therefore, 
in this study religion is defined as a system of beliefs, rites, customs, and values 
within a group of people, enabling people to contact, understand and/or worship 
a metaphysical agent or agents. The main objective of the system is to help people 
comprehend the meaning of life, the universe and the individual’s place in it. It also 
dictates which behaviour is preferable, which the members of religious group have 
to try to exhibit as much as possible (Koenig, 2008). The behaviour aspired to is more 
than just a moral code of conduct concerning religious matters. Religion also affects 
the social, economic and political norms and lifestyles within the group. Hence, 
religion may also influence the demographic behaviour of a group’s individual 
members, thus affecting the demographic characteristics of the religious group 
as a whole (Goldscheider, 1971). This definition covers both the psychosocial and 
behavioural effects of religion on health.

1.5.2 | Conceptual model and research design

Our health and risk of death are determined by many factors. Therefore, explaining 
regional variation in mortality cannot be done by simply looking at one separate 
determinant. Moreover, all the different social, economic, cultural, medical, political, 
psychological and biological elements are often intertwined. The analysis of Dutch 
infant mortality differentials needs a multidimensional explanatory framework, in 
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which both distal and proximate explanatory factors of infant mortality are taken 
into account. This conceptual model, as depicted in Figure 1.7, is both a summary of 
various insights derived from previous mortality research and a proposition how to 
fill in any blanks left by earlier work on the matter. 

The main assumption of the model featured in this section is that not all determinants 
affect infant death directly. Changes in the proximate determinants are expected to 
affect infant mortality directly, contrary to changes in distal determinants, which are 
presumed to influence infant mortality indirectly through subsequent changes in 
proximate mortality determinants. Obviously, this conceptual model simplifies the 
actual historical developments. The influence of separate determinants may have 
been more indirect or direct than the model implies. Furthermore, determinants 
often influence one another in various ways and can be closely linked. Nevertheless, 
the eventual analysis aims to uncover the exact mechanisms behind the determinant 
included in the model. This model operates at the municipal level, measuring 
the variables that are presumed to have created a more or less hazardous disease 
environment for infants at the community level.

The top layer of the conceptual model consists of independent variables that 
are expected to have influenced infant mortality more or less indirectly. As the 
previous section shows, religion can be an explanation for mortality differences in 
itself as much as it can be a mask for other mortality determinants, affiliated with 
religion or not. In this study, religion is measured as religious affiliation, or the 
proportion of Roman Catholics, Dutch Reformed Protestants, liberal Protestants, 
orthodox Protestants, Jews and people without a religious denomination within a 
municipality. 

Given the nature of the debate on Dutch regional differences in infant mortality, 
region is the counterpart of religion in the conceptual model. Region covers both 
regional features, such as socioeconomic structure and ecological conditions, and 
location; as research shows, some places were more deadly to infants than others 
(Janssens & Pelzer, 2012, 2014). This study aims to further elucidate this geographical 
explanatory factor. As Tobler’s First Law of Geography dictates (Tobler, 1970, 
2004)3, with regards to infant mortality, municipalities that were located in close 
proximity to one another can be presumed to have had more in common than with 
municipalities located farther away.

3  ‘Everything is related to everything else, but things that are near to each other are more 
related than distant things' (Tobler, 1970, p. 236).
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To set the geographical dimension apart from other regional characteristics, 
socioeconomic structure and ecological structure are mentioned somewhat separately 
as distal determinants in the model. These two factors act as control measures. 
The first determinant, socioeconomic structure, refers to the socioeconomic make-
up of a municipality. Janssens and Pelzer’s analysis (2012) demonstrates that 
women without any known occupation appeared to have been better mothers to 
their children, because mortality rates were lower among their offspring. Garrett 
(2000) also argues that female labour participation, particularly in factories, had a 
deteriorating effect on infant health conditions. Furthermore, the work of McKeown 
(1976), De Jonge (1976) and Jansen (1979) all emphasize the significant influence of 
economy and the standard of living on mortality. Towards the end of the nineteenth 
century, between 1878 and 1895, regions in the Netherlands that were predominantly 
dependent on agriculture were severely hit by economic recession, supposedly 
leading to higher levels of infant death. Therefore, agricultural municipalities are 
expected to have had an unfavourable mortality climate for infants during the final 
quarter of the nineteenth century. The final explanatory factor under socioeconomic 
structure is migration. A greater influx of newcomers translated into a greater 
openness to outside influences and modern insights into hygiene, medicine and child 
care (Hofstee, 1958, 1981), whereas the closed-off rural Roman Catholic municipalities 
were adverse to new ideas and knowledge, even to their own detriment, partly due to 
the lack of migrants moving into the area (Meurkens, 1984).

The ecological structure refers to the environmental composition of municipalities, 
measured as soil condition. Hofstee (1981) hypothesizes that ecological condition 
played a pivotal role in determining mortality levels. Around 1850, mortality rates 
were much higher in municipalities in alluvial areas in Noord-Holland, Zuid-Holland, 
Zeeland, parts of Utrecht, Groningen and Friesland. These alluvial grounds were an 
ideal habitat for certain pathological agents, e.g. the European malaria mosquito. 
The heavily salinized grounds in the coastal regions provided for poor surface 
and ground water. By using this water for food preparation, personal hygiene and 
cleaning, people put their own and their infants’ health at great risk. In regions 
where breastfeeding was the common feeding habit, infants would have been 
more protected from this risk. In addition, the risk of exposure to diseases due to soil 
condition may have been more direct than the model suggests; children aged up to 
eighteen months use their mouths to explore their immediate surroundings and can 
thus ingest pathological agents (Abrahams, 2002). Furthermore, soil condition can 
also be an indicator of a children’s nutritional status, as certain soil types are simply 
better suited for food production (Hedefalk et al., 2015, 2017). 
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The middle layer of the conceptual model comprises determinants that presumedly 
affect infant mortality in a more or less direct way. The determinant lifestyle affects 
infant death more directly. In a sense, this factor may also encompass migration. 
On the one hand, selective regional migration may have caused differences in 
sickness and death, as only healthy people tended to migrate (Mackenbach et al., 
1990), leading to an accumulation of healthy people in one region and a relatively 
unhealthy population in another. On the other hand, newcomers could easily have 
brought infectious diseases with them to their new place of residence, endangering 
the native population (Dobson, 1997). 

Figure 1.7 | Conceptual research model.

Lifestyle & behaviour also includes fertility. Fertility rates can be influenced by 
cultural as well as economic factors. During the nineteenth century, pronatalism 
became an essential part of Roman Catholic church morality (Van Poppel, 1992). 
Economic circumstances may have restricted or stimulated family size. For instance, 
it is unnecessary to limit the number of children in a family economy, where the 
family serves as a production unit (Wolleswinkel-van den Bosch, 1998). High fertility 
increases health risks, in particular for women and children. Furthermore, a household 
with many mouths to feed had a higher risk of disease and death, of which infants 
and children were likely to suffer most (Janssens et al., 2010).Thus, high fertility would 
presumedly have caused an unfavourable mortality climate for infants.

Living conditions refers to the immediate surroundings of people in municipalities. 
The risk of catching an illness was far greater in urban areas, where people lived in 
close proximity to one another. In an overcrowded living environment, infectious 
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diseases could spread easily. Overcrowded living spaces also suggest poor sanitation, 
poor ventilation and an overall poor standard of living (Wolleswinkel-van den Bosch 
et al., 2001). In other words, poor housing offered the perfect circumstances for 
diseases like diarrhoeal afflictions and respiratory tuberculosis to spread. In densely-
populated areas, more people made use of the same facilities, such as wells and 
pumps. All in all, the risk of infection was significantly larger in cities (Preston & Van 
de Walle, 1978). 

The final proximate determinant, Public health & Medicine, refers to the availability 
of medical care in municipalities and its effects on public health. The beneficial 
effects of medical care have increased systematically over the past 150 years. To a 
large extent, this was brought about by better quality of medical care and improved 
scientific knowledge about diseases and the human body (Mackenbach, 1992). This 
determinant is measured in the availability of medical practitioners on the one hand 
and that of midwives on the other. For childbirth, people were largely dependent on 
midwives, although women in some areas only had access to relatively uneducated 
dry-nurses or had to rely on the informal assistance of neighbours or family members 
during child birth. Unlike in other European countries, Dutch midwives were able to 
consolidate their position in medicine despite efforts of male medical practitioners 
to marginalize midwives during the nineteenth century (Van Lieburg & Marland, 
1989). While the effect of curative medicine was still limited during the final quarter 
of the nineteenth century, medical practitioners and midwives helped to spread 
ideas about hygiene and disease prevention (Szreter, 1988). 

The dependent variable, depicted in the bottom layer of this study’s conceptual 
model, is all-cause infant mortality, i.e. infant death due to infectious diseases, non-
infectious diseases, external and unknown causes of death. Infectious diseases, for 
instance digestive afflictions such as dysentery, typhus and typhoid fever, are the 
result of an interaction between host and pathological agent. Host susceptibility 
and disease transmission are influenced by environmental and behavioural 
determinants (Cohen, 2000). Non-infectious diseases, for instance congenital 
malformations and other gestational conditions, are not caused by pathogens and 
are mostly due to lifestyle choices, environmental factors and genetic mutations. 
External causes of death like infanticide, injuries incurred during childbirth and 
accidents are obviously also not related to microorganisms, but are, nonetheless, 
influenced by environmental and behavioural factors. With respect to the early 
cause-of-death statistics that are used in this study, a relatively large proportion of 
infant deaths were registered as due to unknown causes.
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1.6 | Sources and methods

In 1812, the French occupying authorities decided that every birth, marriage and 
death had to be documented. The municipal registry of death was the first structural 
registration of mortality in the Netherlands. A uniform method to process this 
registration into statistics did not exist until 1866, however. The efforts of the 
Dutch hygienist movement, mainly physicians actively promoting measures to 
improve public health, resulted in the Public Health Inspectorate Act and the Medical 
Practitioners Act (Janssens et al., 2010). These two acts, both introduced in 1865, made 
the recording of the cause of every death mandatory for all medical practitioners in 
the country. This registration brought forth periodical statistical overviews of cause-
specific mortality for every Dutch municipality, which would enable physicians to 
measure the health situation in their own area and assess which factors endangered 
public health most (Van Poppel, 2004). Today, they provide a rich data source for 
researchers of various disciplines. 

However, using these historical statistics in mortality research does have its 
limitations. This section gives a brief overview of the shortcomings of this source 
material. In Chapter 2, this study explores some of the limitations the use of these 
sources can have in infant mortality research. The statistical data on the period 1875-
1899 was published every five years. The male and female infant mortality data in 
this study is based on the municipal cause-of-death statistics that were published 
by the Ministry of the Interior on the period between 1875 and 1899 (Ministerie 
van Binnenlandsche Zaken, 1882-1901). The task of producing the cause-of-death 
statistics was re-assigned from the Ministry of the Interior to Statistics Netherlands 
upon its foundation at the turn of the century (Van Poppel & Van Dijk, 1997). The 
number of municipalities in 1899 is used as a reference for the whole period, because 
the number and territories of municipalities changed radically throughout the years. 
In 1875, the Netherlands had a total of 1,129 municipalities. A quarter of a century 
later, the number of localities had already dropped to 1,121 (Boonstra & Beekink, 2003).

Correct registration proved to be particularly difficult during the initial years of the 
collection of figures on causes of death. Some physicians were reluctant to state the 
correct cause of death, especially when it come to more sensitive causes of death such 
as suicide and syphilis, because it was thought to compromise patient confidentiality. 
Furthermore, some areas dealt with a great shortage of medical practitioners. In 
some cases, the deceased was already buried before a doctor could examine the body 
to ascertain the cause of death. He then had to rely on the observations of witnesses 
for a cause of death. Besides, in the early days of medicine the cure was sometimes 
worse than the disease itself. Therefore, many people were reluctant to consult a 
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doctor. If a doctor was consulted and the patient died, he often simply did not know 
what the patient had died of. The number of deaths with an unknown cause is 
exceptionally high as a consequence, especially for infants, although this number 
gradually decreased over time (Rutten, 1985). 

The number of causes of death remained the same in the period under study. The 
cause-of-death overviews included all deaths by 34 different causes, including all 
deaths of unknown causes. A 35th category was used for the number of deceased 
that had died without medical treatment. New pathological and aetiological 
understandings made it necessary to include more causes of death in the statistical 
overviews. Causes of death were initially diagnosed by looking at outward 
symptoms. As a result, underlying diseases, later specified as primary and secondary 
causes of death, were left out of the registration completely. In summary, the number 
and nature of the documented causes of death can be quite limited or even incorrect 
by modern medical standards. The rapid developments of medicine over the last 
120 years have helped tremendously to improve the reliability of the Dutch cause-
of-death registration. To facilitate long-term comparative analysis of cause-specific 
mortality, a uniform method to rearrange historical categories of causes of death is 
pivotal, however. 

This study follows the method to regroup causes of death according to the ninth 
edition of the International Classification of Diseases devised by Judith Wolleswinkel-
van den Bosch et al. (1996; Wolleswinkel-van den Bosch, 1998) to accommodate 
comparative analyses between this study and other research on causes of death 
amongst infants in the past and today. During the nineteenth century, the first 
steps were made towards an international standardized registration of diseases. 
The eventual result of these efforts was the International Classification of Diseases 
(ICD). Nowadays, it is impossible to imagine a medicinal science without it. The 
first ICD categorization of diseases became standard in the Netherlands in 1901. 
Wolleswinkel-van den Bosch et al. use two criteria. On the one hand, the nosological 
character of the causes of death have to be as constant as possible over the whole 
period. On the other hand, the distinguished causes of death have to keep sufficient 
detail. If the categories were too general, with causes of death that differed too much 
from each other either anatomically or aetiologically, the cause-specific dynamic 
would become impossible to detect. 

The 27 separate causes of death that result from this regrouping are subsequently 
divided into categories according to their mode of transmission, as depicted in Table 
1.1, as this study aims to ascertain regional variations in epidemiological patterns 
amongst infants. This categorization is based on the method used by Evelien 
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Walhout (2010, 2019); a method that is reminiscent of the one Thomas McKeown has 
used in his work and is used in countless other studies on mortality. By grouping 
certain causes of death together, this method aims to overcome the inaccuracies 
of the original figures, regardless of whether these are due to registration errors or 
aetiological or nosological errors. Moreover, since most municipalities suffered 
none or very few infant deaths in certain categories during the entire period 
under investigation, further reclassification ensures that categories make sense 
numerically. The first overarching category of causes of death of food- and water-
borne infectious diseases are transmitted either through water or food and are 
considered to be signs of poor hygiene (Dobson, 2015): Asiatic cholera, cholera 
nostras, typhus, typhoid fever, acute diseases of the digestive system and abdominal 
tuberculosis. The second category consists of airborne infectious diseases, which 
are transmitted through air or direct human contact: whooping cough, measles, 
smallpox, scarlet fever, respiratory tuberculosis, disseminated tuberculosis, acute 
respiratory tuberculosis, acute diseases of the respiratory system, diphtheria, croup, 
scarlet fever, rheumatic fever and acute nephritis. Communicable diseases of mixed 
aetiology are included in the third category: syphilis, convulsions, puerperal fever 
and malaria. Congenital malformations and debility, two major categories of causes 
of death amongst infants, are categorized separately from other non-communicable 
diseases. Furthermore, the reclassification method differentiates between external 
causes of death on the one hand and unspecified, ill-defined and unknown causes of 
death on the other, which results in a total number of 28 different subcategories of 
causes of death. The infant mortality rates are calculated by using the number of live 
births for each of the five consecutive periods between 1875 and 1899. These figures 
are taken from the provincial reports or Provinciale Verslagen (Gedeputeerde Staten 
Zuid-Holland; Noord-Holland; Groningen; Friesland; Drenthe; Overijssel; Gelderland; 
Utrecht; Zeeland; Noord-Brabant; Limburg, 1876-1900), which have been recently 
digitized by the CBS and are available online.4

4  The provincial reports can be accessed through https://www.historisch.cbs.nl/.
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Table 1.1 | Combination of the regrouping by Wolleswinkel- van den Bosch et al. (1996, pp. 
336-337) and the restructured categories by Walhout (2010, p. 81).

cause of death
Congenital malformations
1 Arrested development 
Debility
2 Debility; Some types of tuberculosis
Food- and water-borne infectious diseases
3 Typhoid fever; Paratyphoid fever
4 Diarrhoea; Dysentery; Acute diseases of the digestive system
5 Cholera (including: Asiatic cholera; Cholera nostras) 
Airborne infectious diseases
6 Smallpox
7 Scarlet fever
8 Measles
9 Respiratory tuberculosis (including: Tuberculosis of the lung and larynx, Haemoptysis)
10 Croup; Diphtheria
11 Whooping cough
12 Acute respiratory diseases
Other infectious diseases (mixed aetiology)
13 Brain diseases etc. (including: Insanity; Diseases of the spinal cord; Paralysis; Syphilis; 

Convulsions; Trismus; Epilepsy) 
14 Malaria (including: Intermittent fever; Pernicious fever)
15 Puerperal fever
External causes of death
16 Violence
17 Suicide
Other non-infectious diseases
18 Other diseases (including: Scrofula; Rickets; Abscess; Ulcer; Gangrene; Pyaemia; 

Haemorrhage; Continuous fever; Diseases of skin)
19 Cancer 
20 Scurvy
21 Cerebrovascular diseases
22 Diabetes mellitus
23 Chronic respiratory diseases
24 Diseases of the circulatory system
25 Diseases of the genito-urinary system
26 Chronic diseases of the digestive system
27 Puerperal diseases
Unspecified, ill-defined and unknown causes of death
28 Dropsy, unknown cause of death, sudden death
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For this study, a dataset has been constructed that combines infant mortality data 
with contextual variables on religion, geographical location (X and Y coordinates), 
socioeconomic structure, ecological structure, lifestyle and behaviour, living 
conditions, and public health and medicine; in Chapter 3 and 4, the dataset is 
implemented to map and analyse infant mortality differentials in the Netherlands 
between 1875 and 1899. Over the past three decades, a major effort has been made 
to digitize large quantities of a variety of Dutch historical statistical sources; one of 
them being the Historical Database Dutch Municipalities (HDNG) (Beekink et al., 
2003; Boonstra, 2016), which consists of roughly 12,000 different variables and is 
heavily indebted to Hofstee’s Historical Ecological Database (HED).5 The HDNG is used 
extensively throughout this study. First of all, the data on the proportion of Roman 
Catholics, Dutch Reformed, orthodox Protestants, liberal Protestants, Israelites and 
secularized in a municipality’s population for the five consecutive periods under 
investigation are based on the population size and number of people per religious 
denomination featured in the HDNG. Furthermore, the figures on population size and 
municipality size in hectares are used to calculate the population density per square 
kilometre. The HDNG is also used to determine the net migration rate by looking at the 
number of people migrating towards and from each municipality for the entire period 
under study here. The crude birth rates are taken from the HDNG as well. In addition 
to the HDNG, several other sources are used in this study. The figures on female labour 
participation and the proportion of people working in agriculture are derived from 
the 1909 occupational census (CBS, 1912-1913). The data on soil condition is based on 
the GIS geomorphic data provided by the Alterra Institute at Wageningen University 
(Alterra, 2006). The figures on medical practitioners and midwives are taken from 
provincial listings on medical practitioners, dentists, pharmaceutical chemists, and 
midwives for the year 1883 (Ministerie van Binnenlandsche Zaken, 1883). 

 1.7 | The layout of this study

The main body of this study consists of three separate chapters, that each explore the 
research subject from a different angle. These chapters can be read independently 
from one another, as they have been written as three individual publications. 
Consequently, their narratives do overlap to a certain degree, especially when dealing 
with the historical context and historiography. 

Chapter 2 focuses on the challenges of using historical cause-of-death statistics in 
infant mortality research. These sources reflect the contemporary state of medical 

5  The HDNG-dataset can be accessed through: https://datasets.iisg.amsterdam/dataverse/HDNG.
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knowledge, diagnostic procedures and coding protocols, which can show large 
discrepancies with those we have today. Reclassification methods, such as the 
regrouping of causes of death implemented in this study, make the comparison of 
causes of death over space and time much easier. They do not uncover all complexities 
found in the original sources, however, which can affect our understanding of death 
and disease in the past. Therefore, this chapter aims to approach the original data 
from both a qualitative and quantitative perspective to give a thorough insight into 
the irregularities that can be found in the historical source material. This is done by 
exploring the origins of the Dutch cause-of-death statistics, the motives behind the 
early forms of cause-of-death registration, and the teething problems it faced during 
its initial stages. Furthermore, an analysis of the regrouped causes of infant death 
for individual provinces is used to further substantiate this narrative to show how 
registration habits can distort data even after reclassification methods are used to 
overcome such a problem. This chapter was published in Social History of Medicine
in August 2021.

Chapter 3 delves deeper into the regional differences in infant mortality by 
mapping infant death for all municipalities for five consecutive periods between 
1875 and 1899. This chapter centres around infant feeding habits and their potential 
disastrous consequences for infant health. The high levels of infant death in the 
Roman Catholic provinces of Noord-Brabant and Limburg have often been ascribed 
to a growing reluctance amongst women in Catholic communities to breastfeed 
their children at the end of the nineteenth century. Many infants succumbed to 
gastrointestinal diseases because artificial infant food was generally of such poor 
quality. This chapter investigates whether overall infant mortality and infant death 
due to food- and water-borne diseases increased homogenously in Roman Catholic 
municipalities, since a community-wide gradual shift away from breastfeeding 
amongst Roman Catholic mothers would suggest a rise in both phenomena in 
Roman Catholic municipalities as a logical consequence. This chapter was published 
in The History of the Family in April 2015 and was co-authored by Peter Ekamper 
(NIDI), who constructed the maps featured in this chapter.

Chapter 4 takes the analysis of the interrelationship between region, religion and 
infant mortality between 1875 and 1899 to its final step by adding the geographical 
context. This chapter takes the assumption that an anti-modernist mentality was 
common amongst Dutch Roman Catholics as a starting point. Consequently, the 
effect of Roman Catholicism is expected to have been strongest on infant mortality 
due to infectious diseases, as these are considered to be, at least in epidemiological 
terms, more traditional causes of death. As these diseases affect boys and girls 
differently, male infant mortality is analysed separately from female infant mortality. 
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Because of the more recent findings on the importance of location for infant survival 
in the past, geographical analytical tools are used in this chapter to elucidate the 
relationship between infant mortality due to infectious diseases on the one hand, 
and local cultural, socioeconomic, ecological, and behavioural characteristics on the 
other, implementing the conceptual model presented in section 1.5. This chapter 
uses the dataset constructed for this study to its full extent. Paul Rotering (formerly 
Wageningen University & Research) and Rick Mourits (International Institute of 
Social History, Radboud University) have contributed to the more technical aspects of 
this chapter by assisting in the model design and performing the analyses featured 
in Chapter 4.

The final chapter ties all these three elements together by looking at the resulting 
answers to the research questions set forth above. Chapter 5 highlights the findings 
of this study and their contribution to the historical field of mortality research in 
general and infant mortality in particular. It also addresses the unchartered areas left 
by this study to be examined in future research into the history of infant mortality.





chapter 2

The imperfections in 
statistics. Interpretations of 

causes of infant death in 
the Netherlands, 1875-1899



2.1 | Introduction

‘One has to imagine that the outsider usually has a tendency to draw more from 
statistics than can be found in them. The insider has a duty to warn against this, 
because he has best and easiest access to all the fundamental imperfections that lie 
hidden in various statistics’ (Neurdenburg, 1929, p.13).6

A considerable part of historical mortality research has focused on the changes in 
dominant causes of death as a way to uncover the determinants of either high or 
low mortality over time and to measure epidemiological progress in a population 
(Omran, 1971, 1983). Although this field of research strongly benefits from long-term 
vital statistics, it is also hindered by the complexities of the sources it uses; historical 
cause-of-death figures have proved to be particularly difficult in this respect. Cause-
of-death statistics reflect contemporary interpretations of death and disease as 
well as they do epidemiological changes; the difference between these two may 
not always be easy to distinguish. These statistics are a product of contemporary 
institutional and legal circumstances on the one hand and social views and medical 
knowledge, or sometimes the lack thereof, on the other. Historical categories of 
causes of death do not necessarily correspond with more recent medical definitions, 
given the developments in medical science, theory and practice since the beginning 
of cause-of-death registration up until today (Alter & Carmichael, 1997).

To facilitate longitudinal epidemiological and demographic analysis, original cause-
of-death categories have to be rearranged according to a uniform standard. There are 
numerous contributions in mortality research in which there has been some form of 
restructuring historical cause-of-death nomenclatures. These are designed to ensure 
that categories are nosologically and aetiologically meaningful (Wolleswinkel-van 
den Bosch, 1998), to obtain numerically robust categories (Reid, 2002; Walhout, 2010), 
to iron out inconsistencies in cause-of-death registration, and to specify ill-defined 
and ambiguous causes of death (Alter & Carmichael, 1996). 

This chapter uses a unique dataset on cause-specific infant mortality in the 
Netherlands, based on recently digitized historical cause-of-death registers, 
published for all Dutch municipalities during the period between 1875 and 1899 

6  ‘Men bedenke ook, dat de buitenstaander gewoonlijk de neiging heeft om meer uit 
de statistieken te halen, dan er in zit. De insider heeft tot taak zoo noodig hiertegen te 
waarschuwen, daar hij het beste en het gemakkelijkste op de hoogte blijft van de bronnen 
van onzuiverheden in diverse statistieken gelegen’. Neurdenburg was a prominent Dutch 
expert in social medicine, who dedicated several of his publications in the 1920s and 1930s 
to Dutch historical mortality statistics.

56 chapter 2



the imperfections in statistics: interpretations of causes of infant death 57

(Ministerie van Binnenlandsche Zaken, 1882-1901). This dataset is just one example of 
the many ambitious efforts made in recent years to open up large quantities of vital 
statistics for historical research. Crowdfunding and crowdsourcing have marked the 
beginning of a whole new era, particularly for historical disciplines that depend on 
large-scale datasets such as historical demography. 

Unfortunately, with the ongoing digitization of historical data comes a heavy focus 
on the innovative statistical methods we can use to tease them apart, leaving little 
room for a more introspective study of the sources that lie at the basis of these 
datasets. Not all of history can be found in numbers and those histories we find in 
quantitative sources do not tell a complete story. We cannot use historical statistics 
without a thorough examination of the reasons why they were created, who created 
them, how they were created, what their numbers say and, just as important, what 
they tend to leave out. Regrouping historical nomenclature may not be enough to 
uncover the fundamental imperfections hidden within these sources. 

Therefore, this study aims to explore the late nineteenth-century Dutch municipal 
cause-of-death statistics, their origins and the limitations their use may have for 
historical research on mortality in general and infant mortality in particular, even 
when the data is regrouped according to a modern-day classification standard, 
bridging the pre-ICD data with the ninth version of the International Classification 
of Diseases and Related Health Problems (ICD) (Wolleswinkel-van den Bosch, 1998; 
Wolleswinkel-van den Bosch et al., 1996; Walhout, 2010; Van den Boomen & Ekamper, 
2015). This chapter begins with an explanation of the origins and evolution of the 
Dutch cause-of-death registers. In the second part, the reclassification method 
described above is used to regroup cause-specific infant mortality data to delve 
deeper into some of the imperfections hidden in these historical statistics.

 2.2 | Cause-of-death statistics in the Netherlands, 
1755-1900

2.2.1 | The emergence of vital statistics in the Netherlands

The evolution of cause-specific mortality statistics in the eighteenth- and 
nineteenth-century Netherlands is entwined with both national and international 
developments in medicine, public health and quantitative research methods. 
Quantification was hardly a new instrument in medicine in the 1800s (Shryock, 
1961). However, its use as a method to gauge people’s health status gradually became 
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standard in medical studies and the daily practice of medicine in the course of the 
nineteenth and early twentieth centuries. To understand the methodological 
challenges that lie hidden within historical cause-of-death data, we have to know 
the circumstances under which these sources were created, what the motivation 
behind their creation was, and who was responsible for the registering and recording 
(Risse, 1997). An introduction to the origins of historical cause-of-death statistics is, 
therefore, in order.

During the eighteenth century, the field of social medicine began to take on its first 
organized form. This medical discipline focuses on the social and environmental 
context of diseases and how certain measures can prevent diseases in individuals 
and the public, for instance by vaccination against diseases such as smallpox or 
promoting public hygiene measures (Klep & Kruithof, 2008). The origin of contagion 
was a much debated issue in the nineteenth century. By identifying the factors that 
facilitated the original contagion or even the circumstances that advanced the spread 
of a disease, diseases could be controlled without knowledge of the exact pathological 
agent (Evans, 1993). In the first half of the nineteenth century, miasmic theory 
remained quite influential in medicine; according to miasmic theory, diseases such 
as the plague, syphilis and cholera were transmitted through poisonous vapours, 
i.e. environmental factors. The miasmic point of view was opposed by contagionist 
theory, which had originated long before the systematic study of microorganisms in 
nineteenth-century medicine. This theoretical paradigm ascribed the proliferation 
of communicable illnesses to disease agents invisible to the human eye, which were 
passed on by physical contact between a person and contaminated individuals or 
goods (Houwaart, 1991). However, both theories benefited strongly from the collection 
of vital statistics, as figures on death and disease could help to map the impact of 
contagious diseases on a population and the effectiveness of countermeasures. 

The earliest form of cause-of-death registration in the Netherlands dates back to 
the eighteenth century. The city of Den Haag established a local registration system 
in 1755 at the instigation of doctor Thomas Schwenke. Schwenke reasoned that 
these registers could provide insight into the prevalence, severity and seasonality 
of contagious diseases. Rotterdam began its own registration system in 1769 and 
continued to record causes of death until 1804. Alkmaar followed suit in 1771 (Van 
Sonsbeek, 2005). Two years later, the mayor of Amsterdam decreed that causes 
of death were to be recorded for all deaths that occurred within the city. From 1775 
onwards, people could no longer be interred within the city limits without an official 
statement of the deceased’s cause of death (Neurdenburg, 1929). The causes of death 
in these records were based on what the informant had declared to the civil servant. 
A death was often declared by an undertaker’s man or a grave digger, relaying the 
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cause of death as stated to him by the physician or the deceased’s family members. 
The nomenclature was largely based on vernacular descriptions of diseases and the 
figures were rather inaccurate as a consequence, for the official diagnosis did not 
necessarily have to be done by a medical practitioner (Heederik, 1973). Furthermore, 
there was no consistent recording of the deceased’s sex, age, marital status or 
profession (Nieuwenhuis, 1816-1820). The city’s Commission for Medical Supervision 
issued a new nomenclature near the end of the eighteenth century, supposedly 
based on Amsterdam’s earlier nomenclature as well as on those in use in Den Haag, 
Deventer, London and Geneva (Van Dijk, 1982).

In several European countries, most notably in Great Britain and France, the call for 
sanitary measures to curb contagious diseases evolved into an influential social 
movement in the first half of the nineteenth century. Through social and political 
reform, nations would no longer be powerless in the face of communicable diseases 
and epidemics. For the Netherlands, the work of Cornelis Pruys van der Hoeven was 
particularly important in this regard. The Leiden professor argued that common 
diseases were the result of disturbances in normal natural processes. The Dutch 
medical society, in which the hygienist cause was gaining momentum, embraced 
Pruys van der Hoeven’s work on pathological, historical and clinical anthropology 
and his view on vital statistics (Klep & Kruithof, 2008). However, it also acknowledged 
the lack of uniform and reliable cause-specific mortality data and thus the need for a 
standardized form of registration of death and disease.

For the Dutch hygienist movement, the Society for the Advancement of Medicine 
(NMG), established in 1849, proved to be a powerful instrument in the attempt to 
achieve social and sanitary reform (Houwaart, 1991).7 The NMG’s main objective 
was to improve the quality of medical care and the relatively poor societal position 
of medicine by monitoring and, if necessary, reforming the Dutch medical society 
through local medical committees. The Society also organized meetings and 
special activities to promote the continuous training of medical practitioners. 
More importantly, the NMG pressured local and national authorities to impose 
the structural recording of causes of death by medical practitioners, according to a 
uniform and medically responsible method (Rutten, 2011). During the 1850s, their 
efforts led to several local initiatives, mainly motivated by a widespread fear of being 
buried alive. In 1853, the city of Amsterdam issued a decree that banned all burials 
without a medical certificate that the deceased was in fact dead. The local Medical 
Practitioners’ Society, the Geneeskundige Kring, monitored the registration to ensure 
that the cause of death was registered correctly. The Medical Practitioners’ Society 

7  Nederlandsche Maatschappij tot bevordering der Geneeskunst.
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also insisted that a new nomenclature had to be devised, which was to be broadly 
based on British mortality statistics and Britain’s disease classification system, 
the Statistical Nosology created by William Farr (Van Poppel & Van Dijk, 1997). 
Farr had been appointed in 1839 to devise procedures to collect and process cause-
specific mortality data by the British Registrar General, as Farr was one of the most 
ardent advocates for the use of mortality statistics to improve public health and 
preventive medicine (Hardy, 1994). The new nosology used in Amsterdam consisted 
of ten categories of causes of death, which together contained 100 different columns 
combining vernacular descriptions with modern scientific, i.e. less symptomatic and 
more pathologically focused, definitions of diseases. The cities of Leiden, Haarlem, 
Den Haag and Schiedam quickly followed the example set by Amsterdam. However, 
the National Committee for Statistics, the Rijkscommissie voor de Statistiek, which 
was established in 1858 to promote consistent and reliable statistics, called for the 
nationwide registration of causes of death by medical practitioners (Van Poppel & 
Van Dijk, 1997). 

2.2.2 | The evolution of national cause-of-death registration

After several years, the hygienist efforts came to fruition. In 1865, the government 
led by Liberal Thorbecke issued the Public Health Inspectorate Act together with 
three separate laws regulating medicine and the medical profession (Van Dijk, 1982). 
Medical practitioners were now obligated by law to provide a medical certificate to 
the civil registrar with every death, in which they stated the cause of death to the 
best of their ability while observing medical confidentiality. Municipal authorities 
had to send a monthly overview of all deaths to the provincial Medical Inspector, 
even weekly when exceptional mortality occurred (Opwijrda, 1866). These overviews 
stated the day and month of death, the location of death specified by street, district 
and house number, gender, age, the deceased’s occupation, cause of death, and, 
for infants, whether the child was stillborn or had died before the birth had been 
declared to the local registrar. These detailed overviews were then summarized in 34 
different categories by the provincial Inspectors. 

Just like before, public health was first and foremost the responsibility of municipal 
authorities. Under the Public Health Inspectorate Act, seven provincial Inspectors 
were tasked with overseeing public health in their district and with advising 
municipalities on which measures were necessary for improvement. These 
districts were Limburg and Noord-Brabant, Gelderland and Utrecht, Overijssel and 
Drenthe, Groningen and Friesland, and Noord-Holland, Zuid-Holland, and Zeeland, 
respectively. The Inspectors and their local medical officials also served as the 
eyes and ears of the central government, reporting periodically to the Ministry of 
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the Interior on the state of both public health in their district and municipalities’ 
commitment to health reform. In turn, the central authorities could intervene 
by issuing new laws to impose certain public health measures, but only under 
exceptional circumstances. Although the Medical Inspectorate was highly motivated 
to do their work, they were heavily underfunded. Furthermore, many municipal 
authorities were indignant about the Medical Inspectorate’s interference. Even the 
central government seemed to have little interest in the Medical Inspectorate. Their 
already modest budget remained a point of contention in Parliament during the 
1870s. Moreover, the Minister of the Interior himself seemed to leave the Inspectorate 
to their own fate, as he was often absent during the annual meeting he was supposed 
to chair (Cannegieter, 1954).

During its initial stages, the national cause-of-death statistics proved to be 
particularly unreliable. Most deaths occurred without any medical treatment, which 
was reflected in the high number of cases listed as a death due to unknown causes. 
After much political upheaval, the Burial Act was introduced in 1869, which decreed 
that a body could not be interred before a doctor had provided the civil registrar with 
a cause of death (Van Poppel, 2011). In the province of Limburg, German and Belgian 
doctors were allowed to sign the medical certificate on the death of one of their 
Dutch patients since there were very few Dutch doctors in the region (Cappers, 1987). 
The correct diagnosis of the cause of death was to be determined after the treatment 
of the dying patient or after an official post-mortem examination. The number of 
deaths that were registered as without medical treatment or due to unknown causes 
declined as a consequence. 

The nomenclature that was introduced in the cause-of-death statistics of 1866 
focused mainly on the most prevalent contagious diseases: smallpox, scarlet fever, 
measles, typhus, angina diphtheria and cholera. A separate category was reserved 
for other diseases and external causes of death. In 1867, thirteen new categories were 
added to this list: croup, whooping cough, diarrhoea, debility and phthisis in children 
aged 0 to 14, phthisis in persons aged 14 to 65, senile atrophy (marasmus senilis), 
acute diseases of the respiratory system, chronic diseases of the respiratory system, 
puerperal diseases, cancer, drowning and burning. Later that year, a new classification 
was introduced which divided 55 separate causes of death into eleven different 
categories. This classification differentiated between diseases of the constitution 
and of various localizations in the body, fevers, skin diseases, diseases of the nervous 
system, diseases of the respiratory system, diseases of the circulatory system, 
diseases of the digestive system, diseases of the genitourinary system, puerperal 
diseases, violent causes of death and unknown causes of death (Neurdenburg, 
1929). It was used until 1875, when the provincial Medical Inspectorates started to 
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summarize the periodic municipal mortality overviews in five-yearly publications, 
which were published under the auspices of the Ministry of the Interior until 1899. 
The nomenclature, as presented below in Table 2.1, was transformed into 34 different 
categories of diseases and a 35th category was added to account for all deaths that 
went without medical treatment prior to a person’s passing. Stillbirths were counted 
separately. Other deaths were divided into eight different age categories: infants, 
children under 5 years of age, children aged 5 to 13, adolescents aged 14 to 19, adults 
aged 20 to 49, adults aged 50 to 64, adults aged 65 to 79, adults over 80 years of age, 
and a final age category for persons of unknown age. 

Near the turn of the century, the debate on the causation of infectious diseases led 
to conflict within the Dutch medical ranks. Discoveries made in experiments on 
the relation between microorganisms and diseases, such as Louis Pasteur’s work 
on the growth of microorganisms and sterilization and Robert Koch’s discovery of 
the bacteria causing anthrax and tuberculosis, corroborated the contagionist point 
of view (Evans, 1993). Germ theory gained ground, both in the laboratory and in 
daily therapeutic settings. It changed the way diseases and causes of death would 
be defined. Miasmic concepts of diseases were rather symptomatic and descriptive 
by nature (Anderton & Leonard, 2004). In bacteriology, the concepts of death and 
disease were defined aetiologically, according to their own unique specific cause 
(Codell Carter, 1997). 

Physicians operating within the realm of social medicine opposed the growing 
influence of bacteriology and insisted on the importance of disease prevention 
and public hygiene measures, leading to discord within the NMG. Eventually, 
miasmic theory lost its territory to germ theory due to the revolutionary discoveries 
made in bacteriology. The outlook of social medicine changed drastically as a 
consequence. Prevention measures would no longer be directed at bad vapours in 
the environment, but at the microbial agents that caused communicable diseases. 
Therefore, practitioners of social medicine focused more and more on individual 
disease prevention (Klep & Kruithof, 2008). A committee of public health inspectors, 
among whom prominent hygienist Jurriaan Menno Huizinga, argued in an 1897 
report that the nomenclature in use was outdated due to recent discoveries. The 
committee advised not only new registration methods, but also a newly revised 
aetiologically focused classification system (Van Poppel & Van Dijk, 1997). After a 
long political struggle for funding, the Netherlands Bureau of Statistics (NCBS) was 
established in 1899. The NCBS was appointed to restructure the collection, processing 
and publishing of Dutch cause-of-death statistics to remedy all the problems caused 
by the earlier method. The recommendations made by the medical sector were used 
as guidelines for the new registration method and nomenclature. 
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Table 2.1 | Original nomenclature used in the cause-of-death statistics, 1875-1899. The * 
indicates a separate subcategory (Ministerie van Binnenlandsche Zaken, 1882-
1901).

Cause of death
1 Arrested development (Gebrekkige ontwikkeling)
2 Debility (Ligchaamszwakte); Consumption (Tering); Excluding category 18
3 Scrofula (Klierziekte); Rickets (Rhachitis); * Syphilis (Syphilis)
4 Abscess (Absces); Ulcer (Ulcus); Gangrene (Gangraena); Pyaemia (Pyaemia); Haemorrhage 

(Haemorrhagia); Excluding categories 18 and 31
5 Cancer (Kanker)
6 Dropsy (Waterzucht); * Scurvy (Scheurbuik)
7 Typhus (Typhus); Typhoid fever (Febris typhoidea)
8 Continuous fever (Aanhoudende koorts); Excluding category 7
9 Intermittent fever (Tusschenpoozende koorts); * Pernicious fever (Febris interna pernicios)
10 Smallpox (Pokken)
11 Scarlet fever (Roodvonk)
12 Measles (Mazelen)
13 Skin diseases (Huidziekten); Excluding categories 10, 11 and 12
14 Convulsions (Stuipen); Trismus (Trismus); Epilepsy (Epilepsia)
15 Apoplectic stroke (Apoplexia)
16 Brain diseases (Hersenziekten); Insanity (Krankzinnigheid); Excluding category 15
17 Diseases of the spinal cord (Ruggemergslijden); Paralysis (Paralysis)
18 Tuberculosis of the lung and the larynx (Keel en long tering); Haemoptysis (Bloedspuwing); * 

Diabetes (Suikertering)
19 Croup (Croup)
20 Whooping cough (Kinkhoest)
21 Acute respiratory diseases (Acute ziekten der ademhalingswerktuigen); Excluding category 19
22 Chronic respiratory diseases (Chronische ziekten der ademhalingswerktuigen); Excluding 

categories 18 and 20
23 Diseases of the organs of circulation (Hart- en vaatziekten); Rheumatism (Rheumatismus); 

Arthritis (Arthritis); Excluding category 24
24 Heart diseases (Organische hartgebreken); Aneurysm (Aneurisma)
25 Diphteria (Angina diphtherina)
26 Diarrhoea (Diarrhoea); * Dysentery (Dysenteria)
27 Asiatic cholera (Cholera asiatica); * Cholera nostras (Cholera nostras)
28 Acute diseases of the digestive system (Acute ziekten der spijsverteringswerktuigen); Exclud-

ing categories 25, 26 and 27
29 Chronic diseases of the digestive system (Chronische ziekten der spijsverteringswerktuigen); 

Excluding categories 5 and 26
30 Diseases of the urinary organs and the organs of generation (Ziekten der organa urogenitalia); 

Excluding category 5
31 Puerperal diseases (Ziekten van het kraambed); * Puerperal fever (Febris puerperalis)
32 Violent death (Gewelddadige dood); * Suicide (Zelfmoord); Excluding category 33
33 Drowning (Verdrinken); * Suicide (Zelfmoord)
34 Unknown cause of death (Onbekende oorzaak); * Sudden death (Plotseling) 
35 Without medical treatment (included in all previous categories) (Zonder geneeskundige 

behandeling (begrepen in de vorige kolommen))
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In the meantime, efforts to standardize mortality statistics internationally had 
yielded the Bertillon Classification of Causes of Death, which was published by 
Jacques Bertillon of the Institut International de Statistique in 1893 (Van Dijk, 1982). 
Several decades earlier, William Farr and Swiss physician Marc d’Espine were 
assigned to compose an international nomenclature. D’Espine wanted to define 
causes of death according to their nature. Yet the contemporary state of medical 
science did not allow for such a classification, since the exact nature of most diseases 
remained shrouded in mystery (Meslé, 1999). Farr disagreed with d’Espine and argued 
that diseases should be classified according to their localization. As a result, both 
men published their own version of a new standard nomenclature (Neurdenburg, 
1929). The impasse between Farr and d’Espine was ended by the publication of a new 
classification of causes of death by a committee chaired by Bertillon in 1893, which 
would be the precursor of the International Classification of Diseases. In 1899, it was 
accepted at a meeting of the International Statistical Institute. On 21 August 1900, 
a revised version of Bertillon’s nomenclature was introduced, the International 
Classification of Diseases (ICD), of which the abridged version consisted of 35 different 
categories. The NCBS implemented the new international standard in their cause-of-
death statistics in the following year. A detailed, confidential and centralized system 
of cause-of-death registration was, however, not established within the Netherlands 
until the 1920s (Van Sonsbeek, 2005).

2.3 | Interpretations of causes of infant death 

2.3.1 | Infant mortality decline in the Netherlands

The rapid declines in infant mortality that began to take shape in several European 
countries during the second half of the nineteenth century contributed greatly to 
the historic mortality decline and rise in life expectancy. Whereas overall mortality 
started to decline slightly after 1850 in the Netherlands, infant mortality increased 
between 1850 and 1875, as can be seen in Figure 2.1, a phenomenon that occurred 
in several other European countries as well (Engelen & Schoonheim, 2011). Infant 
mortality in the Netherlands was relatively high during the 1870s, averaging at 
over 200 infant deaths per 1,000 live births, although still considerably lower 
than the levels found for Germany. From the 1880s onwards, infant mortality in 
the Netherlands started to decline continuously; a trend similar to that of Sweden 
(Edvinsson et al., 2008). At the end of the nineteenth century, infant mortality 
had decreased to a little under 150 infant deaths per 1,000 live births, surpassing 
Belgium, France, and England and Wales (Devos, 2006; Mackenbach, 2020; Rollet & 
Bourdelais, 1993; Woods et al., 1988). At the beginning of the twentieth century, infant 
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mortality was substantially higher in the eastern parts of Europe, although there 
were significant regional differences across the continent (Klüsener et al., 2014). 
There were distinct regional differences within the Netherlands as well. Until the 
1870s, infant mortality was highest in the western provinces of Noord-Holland, Zuid-
Holland, Zeeland and Utrecht. During the final decades of the nineteenth century, 
the steepest decline occurred in these provinces. In contrast, infant mortality in 
the predominantly Roman Catholic provinces of Noord-Brabant and Limburg did 
not improve until the end of the nineteenth century and these provinces were 
characterized by high rates of infant mortality well into the twentieth century. 

Figure 2.1 | Infant mortality rates for the Netherlands, 1840-2000 (Van der Bie & Smits, 2001).

In short, research on the explanations of infant mortality decline has focused mainly 
on the knowledge, promotion and dissemination of proper infant feeding methods 
and infant care, especially amongst mothers, public health measures and hygiene 
(Fildes, 1998; Garðarsdóttir, 2002; Lee & Marschalck, 2002; Stöckel, 2002; Vögele & 
Woelk, 2002). Nonetheless, the recognition of infant mortality as a problem was a 
prerequisite for these things to gain momentum (Edvinsson et al., 2008), shifting the 
balance from infant deaths being viewed as a force of nature to a preventable tragedy 
(Vögele et al., 2013). Within the debate on the differentiation in Dutch infant mortality 
decline, poor infant health has repeatedly been linked to Roman Catholicism. This 
strand of research has centred around three characteristics attributed to Dutch 
Roman Catholics to explain why infant mortality in Roman Catholic regions lagged 
behind: high marital fertility with short birth intervals, an aversion to modern 
insights into medicine, child care and hygiene, and a reluctance to breastfeed out of 
chastity (Engelen, 2009; Mackenbach et al., 1990; Meurkens, 1984, 1989; Van Poppel, 
1992; Walhout, 2019; Wolleswinkel-van den Bosch et al., 2001). 

Figure 1.1 Infant mortality rates in selected European countries, 1800-2000 (Mitchell, 
2007).

Figure 2.2 Infant mortality rates for the Netherlands, 1840-2000 (Van der Bie & Smits, 
2001).
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2.3.2 | Interpreting causes of infant death

The dataset used in this study offers a unique insight into causes of death amongst 
infants in the Netherlands during the final quarter of the nineteenth century. The 
study of causes of infant death may shed light on the factors that either accelerated 
or impeded infant mortality decline and can give insight into the epidemiological 
effects of infant feeding habits, infant care, housing and environmental conditions 
and public health interventions (Breathnach & Gurrin, 2017; Lazuka et al., 2016; Løkke, 
2002; Sundin, 1996). Breastfeeding has been an obvious focal point within historical 
infant mortality research. There is no overstating the importance of diet, particularly 
regarding infant health. Nutritional conditions determine the resilience to infectious 
diseases, but also the chances of survival after infection (McKeown, 1983; McKeown 
et al., 1972). This is most prominent in diseases that are considered nutrition sensitive, 
such as diarrhoeal diseases, measles and tuberculosis (Bellagio Conference, 1983). 
Long-term malnutrition, especially when suffered during the foetal stages or 
during infancy, childhood and adolescence, may not only have disastrous effects 
on physical growth and development, cognitive abilities and productivity, but also 
affects the bodily reserves to withstand both acute and chronic conditions, and life 
expectancy as a whole (Fogel 1986, 2004; Fogel & Costa, 1997; Floud et al., 2011). During 
the first year of life, a child’s developing digestive system is particularly vulnerable. 
Even nowadays, when suitable alternatives are widely available, breastfeeding is 
promoted as the preferred infant feeding method, and mothers are encouraged to 
breastfeed their new-born for the first six months at least. Breastfeeding offers 
the best nutrition, is biologically catered and constantly adapting to the infant’s 
specific needs and gives the best protection against diseases. Multiple studies show 
that many infants in the past succumbed to the effects of malnutrition due to early 
weaning and contaminated and unsuitable substitutes or food, reflected first and 
foremost in infant deaths due to gastrointestinal diseases (Radtke, 2002). 

For the Dutch cause-of-death registers that cover the period between 1875 and 1899, 
Judith Wolleswinkel-van den Bosch (1996) has devised a method to reclassify the 
pre-ICD era data according to the ninth version of the ICD, based on the approach 
designed by Vallin and Meslé (1988) for the reconstruction of French historical causes 
of death. This method has been modified by Evelien Walhout (2010) to accommodate 
research on infant deaths, as depicted in Table 2.2. Congenital malformations and 
debility are categorized separately, since these two categories make up relatively 
large proportions of infant deaths. This rearrangement is reminiscent of the 
reclassification method used by Thomas McKeown, and by many other authors 
thereafter, in which diseases are aggregated in classes by mode of transmission 
as a way to measure the effect of prevention on mortality patterns (Kunitz, 1999). 
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The broader and less detailed categories Walhout proposes are aimed to overcome 
the inaccuracies of the original figures while the data can still be used to analyse 
epidemiological shifts in the dominant causes of death. Furthermore, since these 
figures cover each municipality separately the reclassification ensures that 
categories make sense numerically.

Figure 2.2 shows the proportional distribution of regrouped causes of infant 
deaths according to the method described above. The proportion of debility and 
consumption started to decline substantially from 1885 onwards. Between 1875 and 
1899, the proportion of infant deaths due infectious diseases gradually increased 
from 51.3% to 60.9% of all infant deaths. Towards the end of the nineteenth century, 
food- and water-borne infectious diseases outgrew the other two categories as 
the most prominent of all communicable diseases, although the proportion of 
airborne infectious diseases increased throughout the period under study as well. 
Unspecified, ill-defined and unknown causes of death accounted for a growing 
number of infant deaths between 1875 and 1899, which is somewhat counterintuitive 
as we would expect that advances in medicine would have led to more accurate 
diagnoses of causes of death, even amongst infants. The contribution of arrested 
development declined initially, only to increase considerably during the final decade 
of the nineteenth century. However, the figures behind the national aggregate tell 
a different story. More importantly, although the regrouping process facilitates 
the comparison of cause-specific infant mortality over time and space, it also hides 
several problematic categories of causes of infant death, which in turn may lead 
to a different interpretation of what explains infant mortality differentials in the 
Netherlands during the final quarter of the nineteenth century.

The unreliability of the second category of ‘ligchaamszwakte’ and ‘tering’ as a cause 
of infant death is a well-known problem, even amongst contemporaries (Onnen, 
1895), and seems to suggest differences in coding and classification over time and 
between regions (Wolleswinkel- van den Bosch, 1998; Wolleswinkel-van den Bosch, 
Van Poppel et al., 2000). Debility was a contested category amongst physicians; too 
vague for statistical means or even synonym to neglect and poor infant care, mostly 
used by doctors with insufficient knowledge of infant nutrition and pathology. For 
others, in an effort to rehabilitate this category, debility could indicate a congenital 
susceptibility to diseases associated with premature birth, which in turn could be 
related to a social disadvantage of certain groups of mothers (Straub & Del Baere, 
1931). 
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Table 2.2 | Combination of the regrouping process designed by Wolleswinkel-van den Bosch 
(1996) and Walhout (2010). 

cause of death
Congenital malformations
1 Arrested development 
Debility
2 Debility; Some types of tuberculosis
Food- and water-borne infectious diseases
3 Typhoid fever; Paratyphoid fever
4 Diarrhoea; Dysentery; Acute diseases of the digestive system
5 Cholera (including: Asiatic cholera; Cholera nostras) 
Airborne infectious diseases
6 Smallpox
7 Scarlet fever
8 Measles
9 Respiratory tuberculosis (including: Tuberculosis of the lung and larynx, Haemoptysis)
10 Croup; Diphtheria
11 Whooping cough
12 Acute respiratory diseases
Other infectious diseases (mixed aetiology)
13 Brain diseases etc. (including: Insanity; Diseases of the spinal cord; Paralysis; Syphilis; 

Convulsions; Trismus; Epilepsy) 
14 Malaria (including: Intermittent fever; Pernicious fever)
15 Puerperal fever
External causes of death
16 Violence
17 Suicide
Other non-infectious diseases
18 Other diseases (including: Scrofula; Rickets; Abscess; Ulcer; Gangrene; Pyaemia; 

Haemorrhage; Continuous fever; Diseases of skin)
19 Cancer 
20 Scurvy
21 Cerebrovascular diseases
22 Diabetes mellitus
23 Chronic respiratory diseases
24 Diseases of the circulatory system
25 Diseases of the genito-urinary system
26 Chronic diseases of the digestive system
27 Puerperal diseases
Unspecified, ill-defined and unknown causes of death
28 Dropsy, unknown cause of death, sudden death
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Figure 2.2 | Proportions of causes of infant death in the Netherlands, 1875-1899.Figure 2.3 Proportions of causes of infant death in the Netherlands, 1875-1899.
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According to the regrouping method by Wolleswinkel-van den Bosch and Walhout, 
the second category contains all deaths due to debility (ligchaamszwakte) on the 
one hand and some types of tuberculosis (tering) on the other. In medical diagnostic 
terminology, the historical term ‘tering’ is translated as phthisis (Flier, 1996). This 
translation may be somewhat problematic. The word tering indicates the process of 
wasting away associated with tuberculosis; a symptom that is also referred to in the 
category suikertering. Although phthisis technically refers to this very symptom, 
it is commonly used for pulmonary tuberculosis; a disease mainly associated 
with the age groups between 20 and 50 years (Hinde, 2015). In German historical 
nomenclature, a similar term, Auszehrung,  is translated to consumption (Radtke, 
2002), which in historical terms may be a more appropriate term for the Dutch 
nomenclature as well.

During the period under study, there are conspicuous trade-offs in several provinces 
between the category of debility and consumption on the one hand and the 
categories of diarrhoea, dysentery and acute diseases of the digestive system on the 
other. Contemporary reports of the provincial Medical Inspectorate do not mention 
any epidemics or exceptional occurrences that could explain sharp increases or 
declines in debility and consumption versus diarrhoea, dysentery and acute diseases 
of the digestive system (Geneeskundig Staatstoezicht, 1880-1885). As was explained 
earlier, the compiling of individual causes of death into municipal statistics was 
a decentralized process. It is impossible to determine exactly to what extent 
these proportional changes reflect changing epidemiological patterns. However, 
comparing individual Medical Inspectorate districts to one another can give us an 
indication of whether deviations in the diagnostic and coding habits underlying the 
municipal cause-of-death registers may have influenced these changes.

In Table 2.3, the distinct fluctuations in debility and consumption during the period 
under study can be seen for two of the Medical Inspectorate districts: Groningen 
and Friesland and Noord-Brabant and Limburg. For the most northern district, we 
see a more pronounced decline in infant deaths due to debility and consumption 
in Friesland than in Groningen after 1890. In Friesland, the sudden drop in debility 
and consumption coincided with a spectacular increase in the proportion of infant 
deaths due to acute diseases of the digestive system and, although to a lesser extent, 
in arrested development. The declining numbers of debility and consumption in 
Groningen was not necessarily reflected in a dramatic rise of infant deaths due to 
acute diseases of the digestive system, but seemed to have been alternated by a 
sudden rise in infant deaths due to arrested development for the period between 1890 
and 1894. For both provinces, the proportion of debility and consumption increased 
considerably during the final period, whereas arrested development underwent a 
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sharp decline again. This is turn led to a relatively drastic increase of the proportion of 
infant deaths due to chronic digestive diseases.8 Because these developments are so 
similar, these changes seem to suggest that some of the fluctuations were the result 
of short-lived changes in the coding procedure rather than of individual diagnostic 
methods. 

The most notable irregularities occurred in the most southern district of Noord-
Brabant and Limburg. In the province of Noord-Brabant, there was a sudden 
increase in debility and consumption between 1880 and 1884 and to a lesser extent 
in the following period, whereas there was a notable decline in diarrhoea and acute 
diseases of the digestive system. In Limburg, this trend was even more outspoken, but 
it occurred later, during the two periods between 1885 and 1894. This indicates that 
the fluctuations in the south are likely to have been the result of differences in what 
the definition of these diseases were according to the local medical practitioners 
tasked with diagnosing causes of death, rather than that the district’s Inspector used 
a deviating coding method.

In the reclassified nomenclature, debility and consumption are excluded from 
the category of infectious diseases. The deviations we see in Friesland, Groningen, 
Noord-Brabant and Limburg suggest an underrepresentation of infectious diseases 
for several periods, in addition to an already existing underrepresentation resulting 
from intentional misdiagnoses. Doctors were sometimes hesitant to correctly report 
a death in case of an infectious disease. The 1872 Contagious Diseases Act, decreed 
after several cholera and smallpox epidemics, obliged doctors to report the following 
contagious diseases: cholera, typhus, typhoid fever, whooping cough, smallpox, 
scarlet fever, diphtheria, measles and dysentery (Rutten, 2011). Local authorities 
could add diseases to this list if deemed necessary. A mayor had to take preventive 
actions upon the occurrence of any of these diseases, which included quarantine 
of diseased individuals, households and contaminated goods, the expropriating of 
contaminated goods and a prohibition to hold any fairs in a municipality in case of an 
epidemic. Individuals that refused to cooperate with these countermeasures could 
be heavily fined or even be imprisoned (Opwijrda, 1873). Doctors were hesitant to 
report contagious diseases because of patient confidentiality; some doctors believed 
their patients’ interests surpassed those of the State (Huizinga et al., 1895). Influential 
health official and professor of medicine Saltet (1909) argued that contemporary 

8  Between 1890 and 1894, the proportion of chronic diseases of the digestive system was 
2.81% for Friesland and 3.18% for Groningen, respectively, against 2.17% for the Netherlands. 
During the final period, this was 10.6% for Friesland and 10.41% for Groningen, respectively, 
against 3.56% for the entire country. 
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statistics on contagious diseases, therefore, had to be treated with caution. According 
to Saltet, wrong diagnoses, withheld information, and incorrect classification were 
reflected in the figures on communicable diseases, undermining their value as a 
public health instrument.

The main issue with these categories of causes of infant death is that it is 
uncertain which ones have to be included in the study of feeding practices, as the 
examination of food- and water-borne infectious diseases can be used to explore 
breastfeeding patterns in lieu of the analysis of birth intervals (Walhout, 2010, 
2019). The unreliability of debility and consumption shows that it is hard to assess 
which diseases we can actually consider to be gastrointestinal diseases, as the 
category contains both infant deaths that can be attributed to diseases associated 
with prematurity as well as to both acute and chronic gastrointestinal conditions. 
Moreover, there seem to have been differences in what was either diagnosed or 
coded as diarrhoea versus acute digestive diseases between districts, reporting either 
remarkably high or remarkably low proportions of these categories, indicating that 
there were considerable regional differences in the definitions of diseases. 

More importantly, using infant mortality rates due to food- and water-borne infectious 
diseases alone may lead to erroneous conclusions on breastfeeding patterns (Van den 
Boomen & Ekamper, 2015). In this respect, another category is particularly relevant: 
convulsions. In multiple historical studies, convulsions have been linked to diarrhoea 
and poor infant nutrition (Kintner, 1986; Radtke, 2002). The decline in the proportion 
of convulsions has been associated with the introduction of water supply systems 
in the Netherlands in the late nineteenth century (Wolleswinkel-van den Bosch et 
al., 1997). Convulsions refer to uncontrolled muscle spasms that are associated with 
digestive diseases. In the municipal statistics, convulsions is categorized along with 
trismus and epilepsy. Trismus, the symptomatic lockjaw associated with tetanus, 
refers to a highly lethal bacterial infection occurring in neonates, transmitted 
through the umbilical stump, and has been attributed to artificial feeding, home 
deliveries and untrained assistance during childbirth and poor hygiene in historical 
populations (Garðarsdottir & Gutturmsson, 2009; Reid & Garrett, 2012). Because of 
the mixed aetiology of this category, convulsions, trismus and epilepsy are regrouped 
under other infectious diseases and thus retrospectively not necessarily related to 
nutritional conditions. In Limburg and to a lesser extent in Noord-Brabant, a relatively 
low proportion of infant deaths due to diarrhoea coincided with high infant mortality 
due to convulsions, trismus and epilepsy, which may indicate that a considerable 
number of infant deaths due to gastrointestinal diseases were in fact categorized as 
convulsions, trismus and epilepsy. 
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By looking at the proportions of the original causes of infant death, we can identify 
which problematic categories cannot be remedied by a reclassification method and 
should thus be treated with caution when we analyse epidemiological changes in 
infant mortality. This does not mean that we should throw out the baby with the 
bathwater. Current digitization efforts focusing on the few individual-level historical 
cause-of-death registers that still exist may offer ways to move past the limitations 
of the nomenclature in the municipal cause-of-death statistics and its aggregated 
categories by studying primary and secondary causes of death for individual infant 
deaths.9 Hopefully, this will allow us to look beyond muddied categories such as 
debility and consumption, diarrhoea, acute diseases of the digestive system, arrested 
development, and convulsions, trismus and epilepsy.

2.3.3 | Infant death and the state of medical care

In addition to the everyday reality that it was difficult if not impossible for 
contemporary medical practitioners to correctly diagnose a cause of death, the 
registration of causes of death during the final quarter of the nineteenth century was 
hindered even further by the poor state of formal medical care in the Netherlands 
in this period. This affected the registration of causes of death for the youngest 
and oldest generations in particular, as people were less inclined to call on a doctor 
when infants or elderly people fell ill. Survival chances were simply significantly 
slimmer for these age groups, regardless of medical interventions (Rutten, 1986). 
In theory, basic medical care was accessible for even the lowest classes from the 
early nineteenth century onwards. Less well-to-do families could either arrange 
for a payment by instalments or fall back on medical service provided by either 
the municipal government or a charity (Rutten, 2011). In practice, families mostly 
preferred to invest only in medical care of family members that contributed to the 
household income and were likely to survive medical treatment (Rutten, 1986). 
Although infant mortality became a medical and social issue during the second half 
of the nineteenth century, people were still reluctant to call on a doctor when an 
infant fell ill. This did not change until the countrywide introduction of maternity 
consultation clinics and private denominational initiatives providing infant and 
child care, de Kruisverenigingen, after the turn of the century (Van Lieburg, 2001).

9  See for instance the SHiP-project, Studying the Health in Port Cities, a collaboration of 
multiple European universities and research institutes; A. Janssens, T. van Raaij, E. Walhout, 
O. Lammertink and M. Bouwman, The Amsterdam Health & Disease Database, 1854-1940, 
funded by the Faculty of Arts, Radboud University and the Universiteitsfonds Limburg; W. 
Rutten and A. Janssens, The Maastricht Health Transition Database, 1864-1955, Centre for 
the Social History of Limburg, Maastricht University and Radboud University.
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During the nineteenth century, the uneven distribution of formal medical care 
throughout the country meant that many regions had no access to a medical 
practitioner at all. After the Napoleonic era, new legislation aimed at reorganizing 
the medical practice lead to a complicated fragmentation within the medical field. 
The 1818 Medical Act consolidated a sharp divide between academically trained 
physicians on the one hand and non-academic medical practitioners who had 
received training by apprenticeship on the other. The first category of doctors were 
licensed by universities, whereas the second category were licensed by provincial 
medical committees, although both categories were answerable to the committees 
(Van Lieburg, 1985). The 1818 legislation also defined the separate working spheres 
and corresponding duties of the different medical practitioners in cities, in the 
countryside and on ships. In addition, it prohibited medical practitioners from 
combining preventive medicine with obstetrics or surgery, although this ban was 
lifted in 1838 (Van der Velden, 1996). In 1865, authorities set out to end the fragmented 
state of the medical profession for future generations of medical practitioners and 
to guarantee a basic level of theoretical and practical training for every licensed 
physician with new legislation. The qualification ‘arts’ was introduced, which 
licensed physicians to practice all three medical disciplines. Together with the Higher 
Education Act of 1876, which decreed that only universities could provide medical 
training for physicians, the 1865 legislation effectively eliminated the secondary 
category of non-academic medical practitioners (Van Lieburg, 1983).

An unfortunate side effect of the 1865 legislation was a decrease in the number 
of qualified medical practitioners. The number of qualified doctors diminished 
temporarily until 1890 and medical care became especially scarce in more remote 
areas. Newly trained physicians were less inclined to practice medicine in the 
less well-to-do countryside. A transitional clause in the 1865 legislation licensed 
rural doctors to work outside of their designated work sphere, which led to many 
physicians moving to areas that were more densely populated and, therefore, more 
lucrative. Remotely located municipalities offered high salaries and houses for the 
doctor and his family to live in, but even this strategy did not solve the problem (De 
Blécourt et al., 1999). Many rural areas had to go without a doctor entirely. Most 
physicians preferred to establish their practice in cities, where they simply had more 
opportunities to earn a steady income. This affected the more peripheral parts of the 
Netherlands in particular. 

The provincial listings of all medical practitioners, dentists, pharmaceutical 
chemists, pharmacists and midwives of 1883 have been used to gain better insight 
into the availability of medical care in the Netherlands during the final quarter of 
the nineteenth century (Ministerie van Binnenlandsche Zaken, 1883). The 1883 
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listings strongly reflect the fragmentation that the 1865 legislation had set out to end. 
Table 2.4 differentiates between the three different categories within the medical 
profession.10 It shows that not many academically trained medical practitioners 
were inclined to practice medicine in the southern provinces of Limburg, Zeeland 
and Noord-Brabant. Nonetheless, the shortage of academically schooled medical 
practitioners in Zeeland was counterbalanced by a high number of non-academic 
physicians. In Limburg especially, people had little access to trained and licensed 
medical practitioners. In Noord-Brabant, the relative number of academic physicians 
and ‘artsen’ was low. However, people in Noord-Brabant had considerably more 
access to non-academic medical practitioners. 

Table 2.4 | Availability of academic medical practitioners, non-academic practitioners and 
medical practitioners with the qualification of ‘arts’ per 100,000 population, 
respectively, per province in 1883.

Province Availability of medical practitioners per 100,000 population
Academic 

medical practitioners
Non-academic 

medical practitioners ‘Artsen’
Drenthe 13.93 9.02 4.10
Overijssel 13.54 10.69 5.35
Friesland 13.67 18.83 10.33
Groningen 25.64 10.72 11.87
Gelderland 12.41 15.31 9.51
Utrecht 22.75 21.76 15.83
Noord-Brabant 9.93 16.34 6.62
Limburg 7.34 5.30 4.48
Noord-Holland 16.86 23.33 13.62
Zuid-Holland 17.94 24.22 14.09
Zeeland 9.92 30.30 6.27

In other rural parts of the Netherlands, in Gelderland, Overijssel, Friesland and 
Drenthe, the shortage of academically trained physicians was less dire, although 
there were few non-academic physicians active in Drenthe and Overijssel. In 

10  The first category consists of medical practitioners of the primary, academic class of 
medical doctor, or medicinae doctor, doctor of surgery, or chirurgiae doctor, and obstetric 
doctor, or artis obstetriciae doctor. The second category comprises non-academic medical 
practitioners with the qualification of country surgeon, or plattelandsheelmeester, surgeon, 
or heelmeester, obstetrician, or vroedmeester, and medical officer. The final category consists 
of medical practitioners that were listed as ‘arts’, the new standard introduced in 1865; 
although initially, doctors qualified as ‘arts’ were not necessarily academically trained. To 
construct the figures in Table 2.4, the primary class qualifications took precedence over the 
secondary class ones, as did ‘arts’ over earlier types of qualification.
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Friesland and Gelderland, however, there were substantially more secondary class 
physicians available. The high relative number of academic medical practitioners in 
the province of Groningen can likely be attributed to the presence of the university, 
which is substantiated by the relatively low number of non-academic physicians in 
the province. The three other universities that offered medical training were located 
in Leiden (Zuid-Holland), Amsterdam (Noord-Holland) and the city of Utrecht, 
respectively. In Utrecht, Zuid-Holland and Noord-Holland the relative number of 
academic physicians was higher, but not necessarily because of the universities. As 
explained above, doctors generally preferred to set up their practice in more densely 
populated areas because this could potentially provide them with more income. 
The urban areas in the Netherlands, mainly located in the coastal provinces of 
Zuid-Holland and Noord-Holland, were, therefore, far more attractive, for academic 
medical practitioners as well as for their non-academic peers and physicians with 
the qualification of ‘arts’. 

Closer inspection of the percentages of infant deaths due to unknown causes and 
those that did not receive medical treatment, respectively, as presented in Table 2.3, 
show that in Noord-Brabant and Limburg in particular doctors, whether intentionally 
or unintentionally, were quite liberal with their definition of what the category 
without medical treatment actually entailed (Rutten, 1985). Medical practitioners in 
the southern provinces of Noord-Brabant and Limburg were part of the same Medical 
Inspectorate district until 1891. In contrast to protocol, only the dead buried without 
receiving a diagnosis on a post-mortem examination were listed as without medical 
treatment, even though the doctor had not necessarily treated the patient before 
dying. There was a strong underrepresentation of the cases that did not receive 
medical treatment prior to death in Limburg and Noord-Brabant as a consequence. 
The two provinces continued this practice after 1875, and the district of Zuid-Holland 
did so as well, although to a lesser degree. Even if physicians were legally obliged 
to register causes of death as accurately as possible, it obviously did not mean that 
there were no intentional divergences from coding instructions in certain regions of 
the country. However, regions where the number of doctors were highest, i.e. Zuid-
Holland and Noord-Holland, were characterized by a low share of people who had 
died without receiving medical treatment. In comparison to other age categories, 
cases of without medical treatment were especially high amongst the youngest age 
group; almost half of all deaths without medical treatment between 1875 and 1899 
could be attributed to infants. For the other age categories, children under the age of 
5 and elderly people over 65 contributed greatly to the category of without medical 
treatment (Rutten, 1985). On the one hand, this is a sign of the vulnerability of the 
youngest and the oldest within a population. On the other, it indicates that people 
were less inclined to provide medical care for infants, young children and the elderly. 
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2.4 | Conclusion

Vital statistics are essential in the study of death and disease in the past. However, we 
have to avoid the pitfall of taking them at face value. The categories of causes of death 
we find in these statistics are not static, timeless entities, but are the interpretations 
of death and disease found in the legislation that decreed the collection of mortality 
data, of the doctors diagnosing the deceased, and of the officials that processed 
each cause of death into statistical overviews. We cannot assume that the medical 
definitions found in historical sources are necessarily the same as our modern ones, 
regardless of whether these causes of death carry the same name; all nomenclatures 
are fundamentally linguistic constructions. Therefore, historical cause-of-death 
statistics can only be used to their full potential in mortality research when their 
sociocultural history is taken into account.

This chapter addressed several issues that arise in using of the Dutch municipal 
cause-of-death statistics published on the period between 1875 and 1899 for the 
research of historical causes of infant death. On the one hand, its nomenclature was 
an amalgam of old and new views on death and disease, a product of the limitations 
of and advances within medical science. Some categories are impossible to relate 
to modern aetiological cause-of-death categories, since they are symptomatic and 
descriptive by nature. On the other hand, there is ample proof that both medical 
practitioners and clerks intentionally and unintentionally misdiagnosed and 
miscoded causes of death and that both diagnostic and coding procedures were 
dynamic, ever-changing processes. The interpretation of causes of infant deaths 
such as debility and consumption, diarrhoea, acute diseases of the digestive system, 
arrested development, and convulsions, trismus and epilepsy should thus be done 
with caution. 

Doctors often did not know what an infant had died of, which is reflected in a growing 
proportion of infant deaths categorized as unknown cause of death during the final 
quarter of the nineteenth century. Many regions had little to no access to medical 
care, which impeded the diagnosis and registration of causes of death. For infants, 
cause-of-death registration was hindered even more by people’s reluctance to spend 
resources on medical care for the most vulnerable in society, which meant that a 
relatively large number of infants died without receiving any medical treatment 
prior to their passing.

Even a reclassification method according to modern medical and internationally 
uniform standards still produces a mere interpretation of death and disease. Future 
research on infant mortality could, nonetheless, benefit from current efforts to 
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digitize the few remaining individual-level cause-of-death registers that were used 
to construct the municipal statistics. They can be used to move past the limitations of 
the aggregated categories of the national nomenclature by studying the primary and 
secondary causes of death doctors reported to the authorities. Above all, this study 
shows the absolute necessity of looking beyond the statistical methods when we use 
historical mortality data in quantitative studies and to leave more room to carefully 
consider their historical context.
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 3.1 | Introduction

During his years as a family doctor in the Dutch region of Kempenland in the early 
1900s, physician Piet Barentsen took note of the high numbers of children dying 
during their first year. In Kempenland – a poor, agricultural and predominantly 
Roman Catholic area in the province of Noord-Brabant – many families were 
struck by the tragedy of losing an infant. According to Barentsen (1989), the anti-
modernism and ignorance of its Catholic population resulted in the perpetuation 
of poor methods of child care, causing much suffering amongst babies for decades. 
Educating the people of Kempenland with modern paediatric insights proved to be 
very difficult, since parents were heavily influenced by the society around them:

‘A mother who dares to diverge from the traditional methods of child care by making 
use of modern methods has to fight against her own conscience and the community 
around her. If her child dies, the community will condemn her and she is branded an 
evil-doer’ (Barentsen, 1935, p. 109).

The contemporary Society for the Promotion of Medical Science proposed that 
mothers, in particular, were to blame for the high infant mortality in Noord-Brabant 
in the late nineteenth and early twentieth century because they ‘denied young 
children their natural nourishment’ (Van der Heijden, 1934, p. 103). This accounted for 
the high numbers of infants dying from gastrointestinal diseases, since there were as 
yet no good alternatives to mother’s milk. Reputedly, infant-feeding customs changed 
drastically amongst Roman Catholic women after 1870 due to changes in the Catholic 
ideological system. A newly imposed prudish norm inhibited young mothers 
with regard to breastfeeding their baby, since it forbade them from exposing their 
breasts to anyone other than their husband. Furthermore, from puberty onwards, 
women were expected to conceal their female form by binding their breasts tightly 
to their bodies. This prevented the mammary glands from developing properly. 
As a consequence, many young Catholic women were simply physically unable to 
breastfeed their children (Meurkens, 1984).

Although both Barentsen and Meurkens primarily focused on Kempenland, Catholic 
ideology supposedly also affected infant health elsewhere in the Netherlands. The 
provinces of Noord-Brabant and Limburg did not benefit from the rapid decline 
in infant mortality which set in, nationwide, after 1870, although both had been 
below the national average infant mortality rate (IMR) before. Moreover, IMRs in 
these regions became the highest in the country before the turn of century, and 
provincial rates did not start to converge until the 1930s (Engelen, 2009). As can 
be seen in Figures 3.1 and 3.2, Noord-Brabant and Limburg happened to be largely 
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Catholic, leading researchers to conclude that Dutch infant mortality differentials in 
the past were primarily caused by religion, or rather by the Roman Catholic religion 
(Meurkens, 1984; Van Poppel & Beekink, 2002; Wolleswinkel-van den Bosch, 1998).

Figure 3.1 | The Netherlands and its provinces, c.1900.
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In this chapter, we will shed light on the dynamics between Roman Catholicism and 
infant death. The main question here is whether IMRs were, indeed, higher in areas 
with 80–100% of their population registered as Roman Catholic in the 1899 census in 
comparison to non-Catholic and denominationally mixed areas in the Netherlands. 
In addition, we aim to find out whether changes in breastfeeding habits amongst 
Catholic mothers played a significant role. We focus on the onset of diverging Dutch 
infant mortality patterns after 1870 up until the turn of the century, enabling us 
to trace changes in contextual determinants – such as infant-feeding habits – that 
caused infant mortality trends in different regions to diverge. While studies using 
provincial data have not been able to differentiate between areas within a province, 
individual-level research has failed to provide a broader, nationwide description 
of these mortality patterns. In this study, we will bridge this hiatus between the 
provincial and the individual levels by using municipal cause-of-death registers 
covering the years between 1875 and 1899 (Ministerie van Binnenlandsche Zaken, 
1882–1901). Based on these registers, we will construct a detailed descriptive picture 
of infant mortality differentials in the Netherlands at the end of the nineteenth 
century.

First, we want to see whether there was a homogenous rise in overall infant death 
rates in municipalities with a majority of the inhabitants being registered as Roman 
Catholic in the 1899 census. Furthermore, if a shift towards weaning did indeed 
occur in all Catholic communities in the Netherlands, we would expect more infants 
to be dying of food- and water-borne infectious diseases in these communities in 
comparison to other communities, given the inferior quality of artificial feeding. 
Hence, we take the IMRs of typhus, typhoid fever, diarrhoea, dysentery, acute diseases 
of the digestive system and cholera into account. By mapping infant mortality for 
all 1,121 Dutch municipalities, we can determine whether infant health worsened 
in Roman Catholic municipalities between 1875 and 1899, and to what extent this 
deterioration was caused by mothers uniformly denying their young children their 
‘natural nourishment’.

3.2 | Historiography

Between 1860 and 1874, roughly one in five children in the Netherlands did not 
survive their first year. Similarly to surrounding European countries, IMRs started to 
fall rapidly during the last three decades of the nineteenth century, fuelling a steep 
overall mortality decline (Engelen & Schoonheim, 2011). In particular, the coastal 
provinces of Noord-Holland, Zuid-Holland and Zeeland, previously characterized by 
high infant and overall mortality rates, underwent a fast decline in infant mortality 
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after 1870. Yet the southern provinces of Limburg and Noord-Brabant deviated from 
the general trend, as shown in Figure 3.3, and continued to do so until well into the 
twentieth century.

In explaining this intriguing course of Dutch IMRs through the years, many 
authors have advocated that cultural factors have been decisive in shaping infant 
death patterns, whereby much emphasis has been placed on Roman Catholicism. 
In summary, studies on the influence of religion on Dutch infant mortality 
differentiation have focused on three different aspects of the Roman Catholic 
culture and mentality. Firstly, Catholics were strongly traditionalist. Modern 
medical insights into disease origin and prevention were rejected by most Catholics, 
regardless of whether traditional views and customs were detrimental to a child’s 
health. Secondly, marital fertility amongst Roman Catholic women was virtually 
unchecked in the late 1800s and early 1900s. High parity generally intensified the 
health hazards for both the mother and child – a phenomenon that was supposed to 
have propelled IMRs in Catholic areas. Finally, as explained above, Catholic mothers 
increasingly refrained from breastfeeding their children, substituting mother’s milk 
with unsuitable, unnourishing or contaminated foodstuffs.

The work of E.W. Hofstee (1958) has been very influential since he presented his take 
on the subject in the 1950s. Hofstee stated that, until the 1870s, life expectancy at 
birth was remarkably lower in the coastal provinces of Noord-Holland, Zuid-Holland 
and Zeeland than in other regions of the Netherlands. The poor water quality in 
the heavily salinized coastal regions in the west had a detrimental effect on infant 
health in particular. According to Hofstee, there were no efforts to change the poor 
condition of the soil in the coastal region. However, knowledge and the means of 
dealing with these conditions changed.



88 chapter 3

Figure 3.2 | Percentage of Roman Catholics per municipality, 1899. Source: Historische 
Databank Nederlandse Gemeenten.
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Figure 3.3 | National and provincial infant mortality rates for the Netherlands, 1841-1939. 
Figures taken from Ekamper and Van Poppel (2008, p. 24).

As the coastal economy revolved around international trade, people in Noord-
Holland, Zuid-Holland and Zeeland came into frequent contact with other 
nationalities and different cultural standards. Hofstee deemed that revolutionary 
medical views on hygiene and disease prevention were dispersed more easily in 
the north-western parts of the country. Unfortunately, people in the south-eastern 
regions were far less susceptible to new understandings, as they mainly lived in 
rural and more sparsely populated areas and hardly came into contact with people 
from outside their immediate surroundings. Consequently, these people felt quite 
antagonistic towards new medical learning on health and disease (Hofstee, 1981).

Hofstee’s work was, first and foremost, a more systematic reply to the earlier work 
of Barentsen. In Hofstee’s view, traditionalist culture could not be related to the 
dominant Catholic religion. Nonetheless, the work of Piet Barentsen has always had 
a prominent place in the debate on infant mortality differentials and the suspected 
influence of religion. Based on his own experiences as a village practitioner, Barentsen 
(1935) explicitly linked the traditionalist mentality of the Dutch south-east to Roman 
Catholicism. Barentsen’s words resonate with the contemporary societal discrepancies 
between Roman Catholics and Protestants in the Netherlands of the past.

For centuries, Catholics had been a repressed confessional minority, not being able 
to profess their religion openly. Drastic changes in the Dutch constitution in 1848 
gave Catholics equal civil rights in the Netherlands. This emancipation coincided 
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with a strong conservative response to the immense political, social, economic and 
cultural changes within the Roman Catholic Church, placing every Catholic under 
the strong centralistic hand of the Pope (Atkin & Tallett, 2003). Developments such as 
these eventually sparked a pillarization process, or verzuiling in Dutch, which would 
divide the Netherlands for decades from the end of the nineteenth century onwards, 
enlarging the contrasts between Catholics on the one hand and non-Catholics on 
the other. It remains unclear whether Barentsen, a Dutch Reformed Protestant 
from Zeeland, was expressing his critical take on the Roman Catholic Church and 
denominational group rather than providing a sound cultural explanation for the 
demographic behaviour of his former patients.

Other authors shared Barentsen’s opinion on the anti-modernist attitude in the south-
eastern region of the Netherlands. Renewed attention to the debate on mortality 
decline and differentials worldwide led to a new stage in the debate on Dutch 
mortality differentiation in the 1980s. Peter Meurkens (1984), an anthropologist with 
a Catholic background, referred directly to the work of Barentsen in his 1984 thesis on 
Kempenland. Meurkens stated that high IMRs in this area were a direct consequence of 
its social structure. Economic crises after 1865 resulted in a dwindling labour migration 
to Kempenland, which in turn led to a more inward-looking society. This caused an 
aversion to strangers and deviant ideas. Access to any new knowledge was completely 
controlled by the local schoolteacher and, to an even larger extent, by the parish priest. 
As a consequence, new ideas – even those regarding decent child care – did not gain a 
foothold. Furthermore, people became more focused on their family and aimed to have 
a large number of children (Meurkens, 1989). Rome banned all forms of fertility control. 
In Meurkens’ view, IMRs increased in the second half of the nineteenth century in 
Kempenland because marital fertility amongst Catholics increased drastically during 
this period.

After 1990, studies took on a more quantitative approach in explaining Dutch infant 
death differentiation to demonstrate the influence of religion. These studies focused 
mainly on the high marital fertility amongst Dutch Roman Catholics. Frans van 
Poppel (1992) demonstrated that the higher Roman Catholic fertility rate influenced 
infant mortality in the mid nineteenth century. However, its role was negligible 
around 1900. He concluded that religious composition could at least partly account 
for provincial mortality risks. Nevertheless, his results did not give any clarity as to 
whether this could be related to religion as such, or whether factors closely related to 
religion might have been responsible instead.

Wolleswinkel-van den Bosch et al. (2001) found that fertility was an intermediary 
determinant explaining the relationship between cultural factors and slow 
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mortality decline. Mortality declined less in provinces with high percentages of 
Roman Catholics. Between 1875 and 1899, cultural factors measured by secularization 
and Roman Catholicism were the most important determinants of mortality 
differentials. By adding marital fertility to the model testing the relationship 
between mortality and the percentage of Roman Catholics in a province, the authors 
found that an increase in marital fertility could be related to a slower mortality 
decline.

Whereas Van Poppel (1992) and Wolleswinkel-van den Bosch et al. (2001) mainly 
used provincial figures, research based on family-level data has raised some serious 
doubts about the significance of the relationship between religion and mortality in 
the Netherlands. Janssens et al. (2010) demonstrated that there was absolutely no 
correlation between Roman Catholicism and child mortality. Further research by 
Janssens and Pelzer (2014) again showed that religious affiliation did not have any 
influence on an infant’s risk of dying. The region in which a child was born was more 
important: an infant’s chances of survival were considerably higher in Zaandam, 
a city in the province of Noord-Holland, than in Rotterdam, Tilburg and Enschede, 
which were located in Zuid-Holland, Noord-Brabant and Overijssel, respectively.

In both historical and contemporary studies, there is an absolute consensus that 
infant feeding is a highly significant determinant of infant health. In a historical 
context, infants who were solely breastfed had considerably better chances of 
survival than children who were partly breastfed or fed artificially (Garðarsdóttir, 
2002; Knodel & Kintner, 1977). Looking at historical trends in breastfeeding, there 
was a stark contrast between the Roman Catholic south of Europe and the Protestant 
northern European regions. In Catholic countries, mothers resorted more to the use 
of wet nurses and artificial infant feeding, which appeared to be defined by cultural 
factors. The motives behind wet-nursing and weaning were a combination of 
medical, sexual and religious ideas – a cultural pattern that possibly originated as far 
back as antiquity (Thorvaldsen, 2008).

As explained earlier, Barentsen (1935) and Meurkens (1984) advocated the idea that 
Roman Catholic mothers stopped breastfeeding their children due to changing 
norms dictated by Brabantine clergymen. Yet Catholic priests were taught in 
seminary that a mother’s milk was the Lord’s natural nourishment for a child, 
and, therefore, breastfeeding was a mother’s duty (Capellmann, 1878). Only young 
mothers who were suffering from a severe illness or had to work outside the home 
to provide for their family were relieved of this duty (Rutten, 2012). If Catholic priests 
did indeed advise women to bottle-feed their children out of prudishness and shame, 
they were going directly against explicit Church instructions.
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In late nineteenth-century Den Haag differences in infant feeding accounted at 
least partly for striking denominational infant and child mortality differentials 
(Van Poppel et al., 2002). Although Jews lived on the socioeconomic margins of this 
city, Jewish IMRs were considerably lower than those amongst Dutch Reformed 
Protestants and Roman Catholics. The isolated position of the Jewish people meant 
that there was little interaction with other groups in the population. This diminished 
the risk of contracting fatal infectious diseases; Jews in Den Haag had a lower 
incidence of fatal infectious diseases than Dutch Reformed Protestants and Roman 
Catholics in the city. The same might have held true for certain isolated Christian 
minorities – for example, orthodox Calvinists and Mennonites. International studies 
have shown the same findings. Jewish migrants in Philadelphia, Chicago and New 
York at the beginning of the twentieth century were the exception to the rule that 
newcomers traditionally had higher mortality rates than the native population 
(Condran & Kramarow, 1991). For Condran and Kramarow, nutrition was most likely 
decisive for child survival. Jewish children were breastfed during their first year at 
least, but even artificially fed Jewish infants were better off. The same applied to 
nineteenth-century Venice (Derosas, 2003). Health differences between Catholics 
and Jews in Venice were primarily caused by differing attitudes towards hygiene 
and child care. For instance, the strict Jewish food law (the Kashrut) and the habit 
of prolonged breastfeeding protected Jewish infants from dangerous digestive 
diseases. The convergence of Roman Catholic and Jewish IMRs at the end of the 
nineteenth century can be explained by the fact that healthier methods of child care 
became generally accepted amongst all denominational groups in Venice.

There is, however, little indication that Roman Catholicism per se influenced 
breastfeeding habits in the Netherlands in the past. Data from Dutch cause-of-death 
registers covering the years between 1875 and 1899 was used to test the hypothesis 
that a changing breastfeeding pattern amongst Roman Catholic mothers led to higher 
IMRs (Walhout, 2010). Based on a rise of infectious disease mortality in non-Catholic 
municipalities in Noord-Brabant, Walhout (2010) concluded that the change to artificial 
feeding did not occur amongst Roman Catholic women alone. From 1880 onwards, more 
infants died of diseases of the digestive system in non-Catholic communities than 
in Roman Catholic communities. This suggested that mothers in Calvinist localities 
stopped breastfeeding their infants even more so than women in Roman Catholic 
municipalities in Noord-Brabant. In this sense, the changes in breastfeeding habits are 
more of a regional feature than a religion-based behavioural change.

Family-level research has shown that there were considerable differences between 
Catholic mothers from different cities in the Netherlands between 1880 and 1920 
(Janssens & Pelzer, 2014). Although overall shorter birth intervals amongst Roman 
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Catholics pointed to a lower incidence of breastfeeding, controlling for place of 
birth and residence proved that religious denomination did not affect infant 
survival significantly. Infant survival was heavily influenced by local cultures and 
circumstances. These local cultures surpassed strong religious boundaries, since 
Catholic women in the east primarily breastfed their children, just like Dutch 
Reformed Protestant mothers did in towns. As in Walhout’s work (Walhout, 2010), the 
study by Janssens and Pelzer (2014) suggests that the decision whether to breastfeed 
an infant or not very likely depended more on the regional culture of child care 
customs than the existing ideological system within the mother’s own religious 
group.

3.3 | Data and methods

The recording of every death occurring within a municipality, decreed by the French 
occupying authorities in 1812, was the first structural registration of mortality in the 
Netherlands. Yet a uniform, nationwide method to process mortality data into cause- 
specific statistics did not exist until 1866. The efforts of the Dutch hygienist movement 
– mainly physicians trying to promote measures to improve public health and their 
own prestige simultaneously – resulted in the Public Health Inspectorate Act and the 
Medical Practitioners Act in 1865 (Van Poppel, 2004). These Acts led to local health 
supervision by the formation of municipal and provincial medical advisory boards, 
and the professionalization of medical practice (Rutten, 2011). Furthermore, medical 
practitioners were obliged to record the cause of death before a deceased person could 
be interred. This mandatory registration brought forth the first structural, periodical 
overviews of cause-specific mortality for every municipality in the country. These 
statistics would enable physicians to measure the health situation in their own area 
and assess which factors endangered public health the most.

Until the turn of the century, the cause-of-death statistics were published by the 
Ministry of the Interior. We focus solely on the overviews that were published in the 
period between 1875 and 1899. During these years, the Ministry issued five consecutive 
surveys, ranging from 1875–1879 to 1895–1899. In every volume, the absolute number 
of deaths according to 34 cause-of-death categories and 10 subcategories was tallied 
for every municipality for a five-year period. These numbers are subdivided for both 
sexes into 8 separate age categories: under 1; 1–5; 5–14; 14–20; 20–50; 50–65; 65–80; 
and over 80. A 35th cause-of-death category was reserved for the number of deceased 
who did not have any medical treatment or an examination. This category is a 
summary of all the cases in the first 34 categories, setting it apart from all the other 
categories.
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Cause-of-death registration in the nineteenth century was not without its 
shortcomings. Some physicians were reluctant to state the correct cause of death 
because it could compromise patient confidentiality. Many doctors would not 
register a suicide as such on a death certificate, for instance, in order to protect their 
patient’s interests. Consequently, there is under-registration in the somewhat more 
delicate categories, such as suicide. Furthermore, in some areas there was a great 
shortage of medical practitioners. In some cases, the deceased had already been 
buried before a doctor was able to examine the body and determine the cause of 
death. He then had to rely on the observations of witnesses who had been present 
at the time of death. Additionally, the state of medicine was such that the cure was 
sometimes worse than the disease itself. This made many people quite reluctant to 
consult a doctor at all, even when the illness was killing them. If a patient did consult 
a physician and then died, in many instances the doctor simply did not know what 
had caused the patient to pass away (Rutten, 1985). As a consequence, the number of 
deaths from unknown causes was exceptionally high: nationwide, 7.7% of all causes 
of death were listed as ‘unknown’ in 1875–1879, and the proportion increased over 
time to 10.2% in the period between 1895 and 1899.

Due to the rapid development of medical science over the last 120 years, the official 
registration of causes of death has changed tremendously since 1865. In order to 
make any diachronic comparative analyses possible, historical cause-of-death 
classifications have to be synchronized with the modern standards set by the 
International Classification of Diseases (ICD). Currently in its tenth revision, the ICD 
has been in use in the Netherlands since 1901. Wolleswinkel-van den Bosch et al. 
(1996) devised a method to reclassify the pre-ICD classifications used in the five-year 
surveys according to the modern categorization of diseases. Categories with diseases 
that did not have any anatomical or aetiological similarities were separated as much 
as possible. Furthermore, the authors tried to prevent the categories from becoming 
too general after reclassification.

Because the cause-of-death statistics published between 1875 and 1899 cover every 
municipality, the numbers in most categories are quite small, especially in sparsely 
populated areas. Walhout (2010) devised a method to overcome this for the registers 
covering the period between 1875 and 1899 by grouping different causes of death. 
By combining both reclassifications, we have arranged data more conveniently, as 
well as enabled future long-term comparative research by making the categories 
as nosologically and aetiologically correct as possible. The result of the combined 
reclassification used in this chapter can be seen in Table 3.1. The original 34 cause-of-
death categories, mentioned in parentheses in the table, have been reclassified into 
27 new categories and 3 subgroups. 
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Table 3.1 | Regrouped categories of causes of death.

cause of death
Congenital malformations
1 Arrested development 
Debility
2 Debility; Some types of tuberculosis
Food- and water-borne infectious diseases
3 Typhoid fever; Paratyphoid fever
4 Diarrhoea; Dysentery; Acute diseases of the digestive system
5 Cholera (including: Asiatic cholera; Cholera nostras) 
Airborne infectious diseases
6 Smallpox
7 Scarlet fever
8 Measles
9 Respiratory tuberculosis (including: Tuberculosis of the lung and larynx, Haemoptysis)
10 Croup; Diphtheria
11 Whooping cough
12 Acute respiratory diseases
Other infectious diseases (mixed aetiology)
13 Brain diseases etc. (including: Insanity; Diseases of the spinal cord; Paralysis; Syphilis; 

Convulsions; Trismus; Epilepsy) 
14 Malaria (including: Intermittent fever; Pernicious fever)
15 Puerperal fever
External causes of death
16 Violence
17 Suicide
Other non-infectious diseases
18 Other diseases (including: Scrofula; Rickets; Abscess; Ulcer; Gangrene; Pyaemia; 

Haemorrhage; Continuous fever; Diseases of skin)
19 Cancer 
20 Scurvy
21 Cerebrovascular diseases
22 Diabetes mellitus
23 Chronic respiratory diseases
24 Diseases of the circulatory system
25 Diseases of the genito-urinary system
26 Chronic diseases of the digestive system
27 Puerperal diseases
Unspecified, ill-defined and unknown causes of death
28 Dropsy, unknown cause of death, sudden death
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Over the years, the number and territories of municipalities in the Netherlands have 
changed drastically, although the number of changes between 1875 and 1899 was 
relatively small. Due to municipal mergers, the number of municipalities decreased 
from 1,130 in 1875 to 1,121 in 1899 (Boonstra & Beekink, 2003). All of the data used for 
the 1875–1899 period was aggregated to the same municipal classification of 1900. 
For all of the municipalities, the overall mortality rates of children under one year of 
age were taken from the earlier work of Ekamper and Van Poppel (2008).

We will be able to detect the most important exogenous determinants of infant health 
in the past by looking at the pathogenesis of specific causes of death, such as digestive 
diseases. The digitized source material provides us with the absolute numbers of both 
female and male infants who died of typhus, typhoid fever, diarrhoea, dysentery, 
acute diseases of the digestive system and cholera between 1875 and 1899. The change 
from breastfeeding towards weaning has been strongly associated with a rise in the 
number of infants dying of gastrointestinal diseases (Vögele et al., 2013), although 
artificial feeding made an infant more susceptible to other infectious diseases as 
well, albeit to a lesser extent. The IMRs of food- and water-borne infectious diseases 
were calculated for each community separately and standardized to cover the 1,121 
municipalities for all five periods. The equation for the cause-specific IMR is as follows:

Where = the number of deaths of food- and water-borne infectious diseases c of 
children under 1 year of age in period t        
Bt = the number of live births in period t
k = 1,000.

Both the overall IMRs and those of digestive diseases for the five consecutive periods 
were used to create maps in MapInfo. Based on the calculations, the proportional 
change between the first and last period was mapped as well. The use of geographical 
information systems such as MapInfo for historical studies has become more 
common in recent years. Geographical information systems provide a spatial and 
environmental dimension to historical research; maps can offer an easy visual tool 
to take note of spatial and temporal patterns. By comparing the separate maps, the 
changes in infant mortality patterns become visible. This allows us to explore their 
relationship to the Catholic religious denomination. Based on the Dutch population 
census from 1899, the percentage of people recorded as Roman Catholic was 
calculated for all municipalities. The municipalities with 80–100% of the population 
registered as Catholic are considered to be Roman Catholic communities.
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3.4 | Results

3.4.1 | Overall infant mortality

In Figures 3.4 to 3.8, the IMRs are depicted for all municipalities for all five periods. 
At first glance, IMRs seemingly declined throughout the country between 1875 
and 1899. By presenting the data on a municipal level rather than on a provincial 
level, a much more nuanced picture of the Dutch overall infant mortality patterns 
emerges. There were large differences within the provincial borders – larger than the 
general outlines of the course of Dutch infant mortality at the end of the nineteenth 
century suggest. Infant death rates were initially very high in a large number of 
municipalities in the coastal provinces of Noord-Holland, Zuid-Holland and Zeeland, 
and the province of Utrecht. In the first two periods in particular, as can be seen 
in Figures 3.4 and 3.5, a large number of municipalities in the vicinity of the North 
Sea and the Rhine and Meuse estuary had rates of over 250 infant deaths per 1,000 
live births. Some communities in this region continued to have high infant death 
rates during all five periods. The relatively highly populated areas of Amsterdam, 
Rotterdam, Haarlem and Utrecht stand out in the first two maps, with high IMRs. 
This changed gradually over time, however.

Looking at the more peripheral municipalities, the city of Kampen and its 
surrounding communities in the province of Overijssel attract attention in the first 
three maps, with fairly high rates. In all five periods, high IMRs of over 200 could be 
found in the Brabantine Meijerij, Maaskant and Kempenland region. The Moerdijk, 
the Brabantine area bordering the province of Zuid-Holland, continued to have 
relatively high infant death rates throughout the entire research period. Whereas 
there were some municipalities in the province of Limburg that had IMRs ranging 
from 200 to 250 in the first period, a rising number of communities had high IMRs in 
later periods. Especially in the last two maps, those municipalities in the southern 
part of the province of Limburg bordering Germany stand out, with high death rates. 

Based on Figures 3.4 to 3.8, the apparent decline of infant mortality in the north-
west of the Netherlands and its subsequent rise in the south-east seems to have 
been largely based on the relatively fast decrease of IMRs in a significant number of 
communities in the provinces of Noord-Holland, Zuid-Holland, Zeeland and Utrecht. 
However, as can be seen in Figure 3.9, when the proportional change between the first 
and last period is taken into consideration, more than half of all municipalities in the 
south-eastern provinces of the Netherlands underwent a considerable increase in 
IMRs. The proportional changes in Figure 3.9 seem to support the north-west to south-
east shift in IMRs: infant mortality clearly declined much faster in the north-western 
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municipalities during the last three decades of the nineteenth century. However, 
there was no general upward trend in Roman Catholic municipalities between 1875 
and 1899. Many municipalities with 80–100% of the population registered as Roman 
Catholic had rates below 100–150 infant deaths per 1,000 live births in the entire 
research period. Strikingly, not all municipalities in Kempenland had high IMRs; in 
comparison with other municipalities in the region, such as Helmond and Stiphout, 
Barentsen’s old station of Bergeijk had relatively low IMRs from 1875 to 1899.

Figure 3.4 | IMRs for all causes of death per municipality, 1875–1879.
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Figure 3.5|  IMRs for all causes of death per municipality, 1880–1884.
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Figure 3.6 | IMRs for all causes of death per municipality, 1885–1889.
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Figure 3.7 | IMRs for all causes of death per municipality, 1890–1894.
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Figure 3.8 | IMRs for all causes of death per municipality, 1895–1899.
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Figure 3.9 | Proportional changes of IMRs per municipality between 1875–1879 and 1895–1899.

3.4.2 | Infant mortality from food- and water-borne infectious 
diseases

The overall trend in infant death rates from food- and water-borne infectious 
diseases seems to have been quite contrary to that of infant mortality from all causes, 
as is depicted in Figures 3.10 to 3.14. Between 1875 and 1899, a growing number of 
municipalities had to contend with increasing rates of children under the age of 
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one dying from gastrointestinal diseases. In the first period, the greater part of the 
municipalities in Noord-Holland, Zuid-Holland, Zeeland and Utrecht witnessed 
over 60 infant deaths per 1,000 live births due to typhus, typhoid fever, diarrhoea, 
dysentery, acute diseases of the digestive system and cholera. In Gelderland, 
municipalities in the Bommelerwaard and Veluwe areas had higher numbers of 
infants dying from digestive disorders per 1,000 live births than other communities 
in the province. A noteworthy feature of these two regions is the fact that only 
a small minority were registered as Roman Catholic in the 1899 census, and the 
majority of the population were actually orthodox Protestants. Infant mortality from 
food- and water-borne infectious diseases was relatively high along the Moerdijk 
area in Noord-Brabant, which happened to be orthodox Protestant as well. The most 
southern city in the Netherlands, Maastricht, and its surrounding municipalities had 
a comparatively high number of infant deaths from food- and water-borne infectious 
diseases.

In the entire research period, most municipalities in the vicinity of the North Sea 
and Rhine and Meuse estuary continued to have high numbers of infants dying from 
gastrointestinal diseases. If we follow Hofstee’s line of reasoning (Hofstee, 1983), 
the water quality would have been relatively poor, due to the heavy salinization of 
these alluvial grounds. Yet we would expect infants to have been partly protected 
if their mother breastfed them. However, because surface water was also used for 
personal hygiene and cleaning the house, young children were still at risk of being 
contaminated with the pathological agents in the water; water-borne infectious 
diseases – mostly pathogens from human and animal faeces – are highly contagious. 
For instance, human exposure to one rotavirus article in water – a virus which causes 
severe diarrhoea and vomiting in young children in particular – has a 25% chance of 
leading to infection after ingestion in modern day times (De Roda Husman, 2003).

An increasing number of municipalities in the south-eastern provinces of the 
Netherlands had to deal with many infant deaths from food- and water-borne 
infectious diseases over the course of time. However, Noord-Brabant did show a 
temporary decline in infant mortality from digestive diseases in the second period. 
In comparison with the other four time periods, most municipalities in the province 
were barely affected by high infant deaths from gastrointestinal conditions between 
1880 and 1884. This has been explained by Walhout (2010) as a result of epidemics 
in other cause-of-death categories during this period. Although peak years have to 
be taken into account when explaining the rise and fall in the number of deaths 
from certain diseases, the sudden drop in infant mortality from food- and water-
borne infectious diseases in Noord-Brabant between 1880 and 1884 might have been 
caused by changes in registration practices.
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Figure 3.10 | Number of infant deaths per 1,000 live births per municipality due to food- and 
water-borne infectious diseases, 1875–1879.
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Figure 3.11 | Number of infant deaths per 1,000 live births per municipality due to food- and 
water-borne infectious diseases, 1880–1884.



denied their ‘natural nourishment’: religion, causes of death and infant mortality 107

Figure 3.12 | Number of infant deaths per 1,000 live births per municipality due to food- and 
water-borne infectious diseases, 1885–1889.
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Figure 3.13 | Number of infant deaths per 1,000 live births per municipality due to food- and 
water-borne infectious diseases, 1890–1894.
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Figure 3.14 | Number of infant deaths per 1,000 live births per municipality due to food- and 
water-borne infectious diseases, 1895–1899.
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From Figure 3.12, and somewhat less evidently Figure 3.13, it can be seen that the 
overall majority of municipalities in the province of Limburg underwent a similar 
sudden decline in infant death from digestive disorders. On closer inspection, there 
seems to have been a trade-off in both provinces between diarrhoea, dysentery 
and acute diseases of the digestive system, on the one hand, and debility and 
consumption, on the other. Whereas the number of deaths in categories 26 and 28 
abruptly decreased in both provinces in the three diverging periods, the number of 
infant deaths rose disproportionately in category 2. For Noord-Brabant, the number 
of deaths in category 2 increased by 57.7% between 1880 and 1884 in comparison to 
the first period. In Limburg, the number of deaths from debility and consumption 
more than tripled between 1885 and 1894 compared to the second period. In other 
periods, the number of deaths from debility and consumption went back down to 
much lower levels.

Figures 3.15 to 3.17 show the distribution for the seven main regrouped groups of 
causes of death found for infants in the registers for the entire country, and the 
provinces of Noord- Brabant and Limburg, respectively. In comparison to the national 
average, based on all 11 provinces, the level of infant mortality from food- and water-
borne infectious diseases is disproportionately low in the two southern provinces in 
the said periods, whereas these changes did not affect overall IMRs. Consequently, 
there is a considerable risk of underestimating the levels of infant mortality from 
food- and water-borne infectious diseases in Noord-Brabant and Limburg in the 
said periods. Alternatively, infant mortality in the ‘other diseases’ category might be 
overestimated because of the shift in causes of death. Therefore, a crucial next step in 
any further research on Dutch historical cause-of-death patterns would be to devise 
a method to reclassify the data in order to correct for the effects of under- or over-
registration in certain categories, which is not accounted for by the current method.

In the nineteenth century, tuberculosis or consumption (tering in Dutch) was a 
rather endemic infectious disease. Especially in crowded and impoverished areas, 
almost entire populations were believed to have been infected by the disease (Porter, 
1997). ‘Debility’ refers to a symptom rather than the actual underlying affliction; 
the exact aetiology remains a mystery. The original category of ‘debility and 
consumption’ is not even listed amongst infectious diseases in the reclassification 
of the late nineteenth-century causes of death, despite the communicable nature 
of tuberculosis. In contemporary sources, such as the annual reports by provincial 
authorities and medical supervision committees, there is no mention of any disease 
outbreaks that might account for the sudden increases in debility and consumption 
in Noord-Brabant and Limburg in the said periods (Geneeskundig Staatstoezicht, 
1881–1885; Hertogdom Limburg, 1886–1895).
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Figure 3.15| Proportional distribution of causes of death in the Netherlands between 
1875–1879 and 1895–1899.

Figure 3.16 | Proportional distribution of causes of death in Noord-Brabant between 
1875–1879 and 1895–1899.

Figure 3.4 Proportional distribution of causes of death in the Netherlands between 1875–
1879 and 1895–1899.
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Figure 3.5 Proportional distribution of causes of death in Noord-Brabant between 1875–

1879 and 1895–1899.
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Figure 3.17 | Proportional distribution of causes of death in Limburg between 1875–1879 and 
1895–1899.

We can deduce that physicians in Noord-Brabant and Limburg – at least for a time – 
employed different methods for recording causes of death compared to their peers 
in other provinces, since the trade-off described above seems to have been of a 
temporary nature. Medical practitioners in Noord-Brabant and Limburg, who until 
1891 were part of the same administrative department of medical supervision, are 
known to have been wayward in following the general guidelines for cause-of-death 
registration (Rutten, 1985). After 1875, efforts were made to improve the recording of 
the number of deaths without medical treatment. Previously, the number of deaths 
that were listed as without medical treatment had never exceeded the number 
of deaths from unknown causes. In other words, only the dead who were buried 
without receiving a diagnosis during a post-mortem examination were registered 
as being without medical treatment, even though a doctor had not been consulted 
prior to death. Consequently, there was a distinct under-registration of the number 
of deaths that did indeed go without medical treatment before death. Even though 
most departments changed this after 1875, Noord-Brabant, Limburg and, to a lesser 
degree, Zuid-Holland continued the old, erroneous method of recording the number 
of cases without medical treatment throughout the entire research period.

Figure 3.6 Proportional distribution of causes of death in Limburg between 1875–1879 and 
1895–1899.
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Figure 3.18 | Proportional changes of IMRs per municipality due to food- and water-borne 
infectious diseases between 1875–1879 and 1895–1899.

It is very difficult to determine whether the number of infant deaths from food- and 
water-borne diseases, as depicted in Figures 3.10 to 3.14, was, in fact, considerably 
higher than can be derived from the historical cause-of-death registers. Although the 
reclassification based on the ICD enables long-term comparative analyses, this revised 
categorization of causes of death does not rectify the over- or under-registration in 
some groups of causes of death. As a consequence, even the reclassified data cannot 
be taken at face value. For now, we have to resort to other ways of interpreting our 
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data. The abnormal shifts between cause-of-death categories were seemingly limited 
to the second and third periods. By looking at the percentage changes between the 
first and last periods, as shown in Figure 3.18, we can at least visually determine the 
proportional changes in infant mortality from gastrointestinal diseases.

Although the number of municipalities with high IMRs decreased over time in 
the coastal regions, a high number of infant deaths due to food- and water-borne 
diseases could be found in a large number of communities in Zeeland, Zuid-Holland, 
Noord-Holland and Utrecht throughout the entire research period. Urbanization 
may have been the reason for this, since the coastal regions in particular were 
heavily urbanized, even before industrialization in the Netherlands set in during 
the latter half of the nineteenth century. Cities were unsanitary environments. 
Crowding, open sewerage and poor housing were just some of the characteristics 
that led to high overall mortality rates in cities. These ‘urban graveyards’ (Kearns, 
1988) would have affected children in the first year of their life in particular, due to 
their vulnerable health. However, the proportional change in infant deaths from 
digestive diseases illustrated in Figure 3.18 shows that the number of infant deaths 
from gastrointestinal afflictions per 1,000 live births decreased or remained the 
same in a small majority of communities in Noord-Holland, Zuid-Holland, Zeeland 
and Utrecht between 1875 and 1899, and also in urban centres such as Amsterdam 
and communities surrounding Rotterdam.

Many municipalities in Friesland, Drenthe, Overijssel, Gelderland, Noord-Brabant 
and Limburg underwent a rather drastic increase in infant mortality due to food- and 
water-borne infectious diseases. However, we cannot state that high infant mortality 
from water and food-borne infectious diseases mainly occurred in predominantly 
Roman Catholic municipalities. Quite the contrary seems to have been the case. 
Moreover, municipalities along the Brabantine Moerdijk and communities such 
as Apeldoorn, in the Veluwe area, underwent a drastic increase in infant mortality 
from gastrointestinal diseases between 1875 and 1899; both regions had a largely 
orthodox Protestant population at the end of the nineteenth century. There was 
no homogenous rise in the IMRs of food- and water-borne infectious diseases in 
predominantly Catholic communities in the Netherlands between 1875 and 1899. 
The rise in the number of children dying in their first year from typhus, typhoid fever, 
diarrhoea, dysentery, acute diseases of the digestive system or cholera did not seem 
to have any marked religious characteristic: the number of infant deaths from food- 
and water-borne infectious diseases per 1,000 live births rose in distinctly secularized 
municipalities in Friesland, predominantly orthodox Protestant communities in 
Gelderland, and entirely Roman Catholic localities alike.
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3.5 | Discussion

Roman Catholicism has been put forward as an important determinant of infant 
mortality differentials in the Netherlands at the end of the nineteenth century. 
With this chapter, we set out to clarify the dynamics between infant death and 
religion. Looking at overall infant mortality, there does not seem to be a self-
evident relationship between high infant mortality and Roman Catholicism. There 
was no apparent homogenous rise in infant death rates in Dutch Roman Catholic 
communities between 1875 and 1899. However, by mapping the proportional 
changes in infant mortality between the first and last periods, there seems to be 
some visual evidence for the shift of high infant mortality from the north-western 
coastal areas towards the south-eastern regions of the Netherlands. Yet there was a 
considerable number of municipalities that deviated from this trend throughout the 
country, Roman Catholic and otherwise. 

Furthermore, we investigated whether Roman Catholicism influenced infant health 
negatively because Catholic mothers stopped breastfeeding their babies. Barentsen 
(1935) implied that a new prudish norm became a universal Roman Catholic 
standard. In other words, weaning was supposed to have become a community-
level characteristic in predominantly Catholic municipalities. A shift towards 
weaning would have increased infant death rates mostly from typhus, typhoid 
fever, diarrhoea, dysentery, acute diseases of the digestive system and cholera, 
since artificial nourishment was often unsuitable, insufficiently nourishing or 
contaminated. The number of municipalities affected by high infant mortality from 
gastrointestinal illnesses gradually rose in all regions of the Netherlands towards the 
end of the nineteenth century. Yet this was not the case in a considerable number of 
municipalities with a largely Roman Catholic population. This opposes the hypothesis 
that more infants died from digestive sickness due to a uniform shift towards 
weaning amongst Catholic mothers after 1870. Even if a shift towards weaning did 
occur, either this did not become a municipal-level characteristic or the negative 
effects of weaning were counteracted by community-level measures, such as closed 
sewerage. We cannot assume a simple relationship between infant death and Roman 
Catholicism on the basis of the patterns presented in this study. Still, this study shows 
that Roman Catholicism was by no means the main determinant of infant mortality, 
since we would expect all Catholic municipalities to have high infant mortality if 
Roman Catholicism itself had a detrimental effect on infant health. 

In order to assess further the exact role of religion as a determinant of infant mortality 
differentials in the late nineteenth century, we have to look at other regional features 
that can account for the heterogeneity of and clustering within infant mortality 
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patterns. Clusters of municipalities characterized by high infant mortality could be 
found in Roman Catholic, denominationally mixed and non- Catholic regions of the 
Netherlands, especially where it concerned infant death from food- and water-borne 
infectious diseases. This suggests that regional differences in environmental factors 
may have played a far more decisive role than religion in determining infant health. 
As Hofstee (1983) theorized, soil conditions may have heavily influenced the extent 
of infant mortality. Although Wolleswinkel-van den Bosch et al. (2001) tested the 
effect of soil conditions on the overall mortality differentiation in the Netherlands 
between 1875 and 1924 at a provincial level, we will focus on the influence of 
ecological conditions at a municipal level. One the one hand, we need to look at the 
actual composition of the soil in order to address this issue. On the other hand, we 
will consider other causes of death amongst infants in the Netherlands between 
1875 and 1899. The quality of drinking water would have been quite poor in coastal 
municipalities due to heavy salinization. However, the ecological circumstances in 
the coastal regions, with their marshes and brackish water, were also a perfect habitat 
for the malaria mosquito, putting young children at risk of contracting this disease. 
Research has shown that malaria occurred both epidemically and endemically in 
the coastal provinces, particularly in Noord-Holland and on the West-Frisian islands 
(Van der Kaaden, 2003). Therefore, the infant death rates from causes of death such as 
malaria – or intermittent and pernicious fever in the original nomenclature – have to 
be taken into account in future research.

Municipal socioeconomic conditions have to be taken into consideration as well. 
Research on Ulster has shown that Roman Catholicism can act as a proxy for poor 
socioeconomic circumstances, which in turn influences life expectancy amongst 
Catholic infants and children negatively (Ó Gráda, 2008). Most Dutch communities 
with a predominantly Roman Catholic population were situated in economically 
disadvantaged parts of the country. Poor socioeconomic conditions can influence 
infant health directly and indirectly. Vandenbroeke, Van Poppel, and Van der Woude 
(1983) suggested that because married women in the lower social strata were forced 
to work outside of the home in order to sustain a livelihood, they were unable to 
breastfeed their infants or care for their children properly. Following this reasoning, 
high female labour participation would result in high infant mortality. We have 
to look at the percentage of women registered in the census as working outside 
of the home, whether in agriculture or as a factory labourer, for all municipalities 
available and connect this percentage to IMRs in order to see if high female labour 
participation led to poor infant health.

The heterogeneity in the infant mortality patterns shown on the maps presented 
here suggests that risk factors were not the same for every municipality. Differences 
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in cultural, social, economic and ecological circumstances may have shaped the 
infant mortality profile in each municipality differently. Therefore, we will address 
two more hypothetical explanations of the dynamics between Roman Catholicism 
and infant mortality. Firstly, we will look at the presumed anti-modernist mentality 
of Roman Catholics and their aversion to modern medical insights, knowledge and 
techniques. Research on infant and child mortality in late nineteenth- and early 
twentieth-century England and Wales indicated that superior health measures and 
medical understandings only had positive effects on infant survival in the most 
unhealthy environments (Reid, 1997). We will investigate whether Roman Catholic 
municipalities were resistant to the dissemination of medical knowledge than 
denominationally mixed or non-Catholic communities. Secondly, we will examine 
the scale of fertility throughout the Netherlands between 1875 and 1899. Even though 
this study shows that we cannot regard the Dutch Roman Catholic population as one 
homogeneous population, we have to assess if fertility was significantly higher in 
Roman Catholic municipalities. High marital fertility might have been typical for the 
Roman Catholic population in the Netherlands as a whole. If so, this would suggest 
that determinants may have been present that were undoing the factors which 
were hostile to infant health in Roman Catholic municipalities with low infant 
death rates. All in all, this study shows that Dutch Roman Catholic mothers by no 
means uniformly denied children their ‘natural nourishment’ towards the end of the 
nineteenth century.
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4.1 | Introduction

For as long as mankind has made a study out of death, diseases and epidemics, 
geography has always attracted great interest. The distinct differences in mortality 
between one place and the next have puzzled authorities, academics and lay people 
alike throughout the ages. Causes of poor health and high mortality were often 
found in people’s immediate surroundings: open sewers, dung heaps built near 
residential areas, dilapidated housing and poor drinking water (Nederlandsche Bond 
tot Bescherming van Zuigelingen, 1920). Yet however self-evident the relationship 
between mortality and geography may seem, few recent studies actually analyse 
the influence of the space and places we live and die in on sickness and death (see 
for instance: Dobson, 1997; Ekamper, 2019; Ekamper & Van Poppel, 2018; Gregory, 
2008; Hedefalk et al., 2015, 2017). In this chapter, we address this distinct geographical 
factor. We aim to explain why some places were more lethal to infants than others in 
the Netherlands towards the end of the nineteenth century.

The Netherlands are considered to be one of the forerunners in the historic rise in life 
expectancy in nineteenth-century Europe (Reher, 2004). During the second half of 
the nineteenth century, mortality levels started to decline rapidly in the Netherlands, 
largely fuelled by decreasing levels in infant mortality. However, this mortality 
decline developed quite unevenly across the country. Until the 1870s, infant mortality 
was particularly high in the predominantly Protestant western provinces of the 
Netherlands, namely Utrecht, Zeeland, Noord-Holland and Zuid-Holland, and started 
to decline at a faster pace in these provinces in comparison to the rest of the country 
during the final decades of the nineteenth century. In contrast, infant mortality 
became highest in the south-eastern, predominantly Roman Catholic provinces of 
Noord-Brabant and Limburg at the same time; a pattern that persisted well into the 
twentieth century (Van den Boomen & Ekamper, 2015; Van Poppel & Beekink, 2003). 
This chapter aims to explore this dichotomy further by focusing on the local and 
regional characteristics that shaped infant mortality patterns. 

By using municipal infant mortality data, we bridge the gap between macro-level 
and micro-level explanations for the observed mortality differentials. Macro-level 
studies often fail to account for the complexity of local demographic history (Reid 
& Van den Boomen, 2015). Our use of municipal data allows us to consider local 
mortality environments on the one hand and to explore the local and regional 
factors that shaped infant mortality levels on the other. We analyse the relationship 
between geography, local socioeconomic, ecological, demographic and cultural 
characteristics and infant mortality. For that purpose, we focus on the onset of the 
alleged north-west versus south-east divergence of infant mortality patterns in the 
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period between 1875 and 1899. First, we examine the extent to which these regional 
and local features were associated with infant mortality levels. Second, by using 
a spatial lag model, we investigate whether associations between these spatial 
features and infant mortality were valid throughout the Netherlands, which would 
give strong evidence for a causal mechanism, or whether these associations only 
occurred within parts of the country, indicating non-causal, superfluous similarities. 

We differentiate between two explanatory models to account for the differentiation 
in infant mortality. The first model is based on studies that attribute poor health, 
low life expectancy and high mortality amongst infants to Roman Catholicism 
(Barentsen, 1935; Mackenbach et al., 1990; Meurkens, 1984; Van Poppel, 1992; 
Wolleswinkel-van den Bosch, 1998; Wolleswinkel-van den Bosch et al., 2001). Our 
second model consists of studies that focus on the effect of other local and regional 
characteristics, such as soil type and poor ground water quality and the standard 
of living and urbanization, on infant mortality levels (Hofstee, 1958, 1981; Jansen, 
1979; De Jonge, 1976). Furthermore, since recent research has shown that the infants’ 
and children’s place of birth was far more important for their survival than their 
socioeconomic or religious background (Edvinsson & Lindkvist, 2011; Janssens 
& Pelzer, 2012, 2014; Van Poppel et al., 2005), we add a spatial component to our 
analysis. We assume that infant mortality was a demographic phenomenon whose 
determinants evolved differently between regions over time. Therefore, we control 
for similarities between neighbouring municipalities in our analysis. To operate 
these explanatory models, we look at infant mortality due to infectious diseases, 
since the reversal of fortunes between the north and the south presumedly stemmed 
from the slower epidemiological shift towards low mortality from infectious diseases 
in the south. We analyse male and female infant mortality separately. Due to genetic 
and biological factors, the chances of survival for female infants are greater than 
those of their male counterparts. Boys are at a biological disadvantage, making them 
more susceptible to diseases (Pongou, 2013). More importantly, infectious disease 
exposure and resistance may have differed due to gendered patterns in the allocation 
and consumption of food and medical care (Devos, 2000; Van Poppel, 2000).

This chapter is organized as follows. In the next section, we give a short overview of 
the historical context. Next, we look at explanations of diverging infant mortality 
patterns in general, and of those in the late nineteenth-century Netherlands in 
particular. Subsequently, we discuss the variables we have used in our regression 
models and the methods we have used to process and analyse our data. After we 
present the results of our regression models, we address the implications for future 
research on infant mortality patterns in the past.
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4.2 | Historical context

Although overall mortality declined slightly until 1870, infant mortality levels started 
to rise in the Netherlands between 1850 and 1875 (Engelen & Schoonheim, 2011). 
This increase can only partly be explained by a slight under-registration of infant 
deaths in earlier periods (Van Poppel & Mandemakers, 2002). In a Western European 
context, infant mortality rates in the Netherlands were relatively high during the last 
decades of the nineteenth century. However, an early continuous decline set in after 
1881; a trend which can also be found for Sweden and Germany. Similar to Belgium 
and Switzerland, the internal variation in the Netherlands was quite large. France, 
Belgium and Italy underwent an increase of infant mortality during the late 1890s, 
after a small initial decline (Corsini & Viazzo, 1993; Klüsener et al., 2014; Mackenbach, 
2020). In Great Britain on the other hand, infant mortality levels increased during the 
1880s and 1890s and only started to decline dramatically after the turn of the century 
(Woods et al., 1988).

The debate on differences in infant mortality levels within the Netherlands centres 
around what is described as the demarcation line between Rome, i.e. the south-east, 
and Reformation, meaning the north-west (De Kok, 1964). Roman Catholics primarily 
lived in the south-eastern provinces of Noord-Brabant and Limburg in an otherwise 
Protestant country (Knippenberg, 2003). People’s religious denomination dictated 
every aspect of public life in the Netherlands during the past two centuries. From 
the mid-nineteenth century onwards, this process of pillarization, or verzuiling, 
increasingly divided politics, work, education, recreation and media according to the 
different religious groups (Kennedy & Zwemer, 2010). 

For such a small country, there were notable socioeconomic differences as well. For 
centuries, the urban areas in the coastal provinces had been the economic centre 
of gravity. During the eighteenth century, the more peripheral provinces of the 
Netherlands gradually started to catch up, driven by the increasing importance 
of the textile industry in Noord-Brabant and Twente and growing commercial 
opportunities for the agricultural sector. In the meantime, the coastal provinces 
suffered in particular from the country’s declining role in international trade, 
with cities experiencing the most dramatic consequences of high unemployment, 
high food prices and low wages well into the nineteenth century. The economic 
importance of agriculture increased as a consequence (Prak & Van Zanden, 2013). The 
Dutch urban system remained mostly limited to the western part of the Netherlands 
until 1850, although there were some urban centres with their own hinterland in 
the more peripheral parts of the country. Provinces located farther inland were far 
less urbanized and outside of the coastal areas most people lived in the countryside. 
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Larger scale industrialization occurred quite late in the Netherlands in comparison 
to surrounding countries, and never to a similar degree, although it did develop 
specific regional specializations such as the textile industry in the Brabantine city of 
Tilburg and the ceramics industry in the most southern city of Maastricht. Although 
industrialization was not limited to the coastal area, the peripheral provinces 
remained largely dependent on agriculture (Kooij, 2010).

Figure 4.1 | Municipalities and provinces of the Netherlands, 1899 (Boonstra, 2007).

Dutch agriculture was largely shaped by soil type. The Netherlands can be divided 
into five dominant soil types: marine clay along the coast, river clay in the river delta 
and along the river systems, sandy soils inlands to the south and east and smaller 
areas of loess in Limburg, and peat deposits both in the east and west. Until the 
widespread introduction of artificial fertilizer during the 1880s, clay soil was much 
more fertile than sandy farmland and, thus, much more productive. Combined with 
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a relatively easy access to the Dutch urban centres and international market, this 
allowed for a specialized and market-oriented agriculture to originate in the coastal 
areas quite early on (Wintle, 1991). 

Until 1870, agriculture was a driving force behind Dutch economic growth. Towards 
the end of the decade, agricultural prices began to fall, which heralded a devastating 
depression that affected most agricultural sectors throughout the country. This 
agricultural crisis lasted roughly until 1895. Half a decade later, Dutch agriculture 
prospered again due to rising prices and structural improvements through education, 
quality control, dairy factories and farming collectives (Wintle, 2009). On the brink 
of the twentieth century, the Dutch agricultural landscape was characterized by 
mixed farming in sandy regions in Drenthe, Gelderland, Utrecht, Noord-Brabant and 
Limburg and on the river clay and loess soils of Gelderland, Utrecht and the southern 
tip of Limburg, arable farming in the peat colonies of Drenthe and Groningen on the 
one hand and in marine clay areas in Groningen, Friesland, Zeeland, the western part 
of Noord-Brabant and parts of Noord-Holland and Zuid-Holland on the other, pasture 
farming on the peat and clay soils of Friesland, Noord-Holland, Zuid-Holland, Utrecht 
and Overijssel, and horticulture in the provinces of Noord-Holland and Zuid-Holland 
(Van Zanden, 1985)

4.3 | Historiography

The dichotomy between the north-west and south-east is the main focal point within 
research on mortality differentials in the Netherlands in the past, although studies 
offer us a wide variety of both macro-level and micro-level explanations. One of the 
most influential contributions within this field of research by Hofstee (1958, 1978, 
1981) centres around three different factors that account for differences in mortality. 
Firstly, because of high soil salinity, the alluvial grounds in the coastal area were ideal 
breeding grounds for malaria mosquitoes. However, mortality due to malaria did 
decline drastically during the nineteenth century. Secondly, there was a shortage of 
suitable drinking water near the coast. The surface water that was used for personal 
hygiene, for household purposes and as drinking water was often contaminated, 
demonstrated by high mortality due to diarrhoea-related diseases. Lastly, the coastal 
region was highly urbanized and densely populated, enabling infectious diseases 
to spread quickly. The unhealthy, sick and dying tended to crowd together in urban 
areas, since hospitals, mental institutions, prisons and orphanages were mainly 
situated in cities. These three factors did not change after 1875; the means and 
measures to counteract these did, however. Hofstee argues that a modern cultural 
pattern and advanced sociocultural infrastructure in the urbanized coastal areas 
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secured a quick dissemination of new knowledge on disease prevention, personal 
hygiene and child care, which reached both upper and lower classes, in contrast with 
the south-eastern provinces. 

Multiple international studies emphasize the effect of preventive medicine, public 
health measures, the dissemination of medical knowledge and the promotion of 
breastfeeding and proper child care on both overall and infant mortality decline 
and explain how these factors can account for mortality differentials (cf. Devos, 
2006; Edvinsson, et al., 2008; Garðarsdóttir & Guttormsson, 2009; Szreter, 1988). In 
contemporary studies, high infant mortality in Limburg was attributed to poor 
infant feeding habits and negligence of mothers (Philips, 1980). This point of view 
was refuted by relating high mortality in Limburg to high fertility (Truyen, 1918). 
Other work emphasized the complex nature of the causes of high infant mortality, 
suggesting that poor socioeconomic circumstances combined with poor infant 
feeding habits, housing conditions and public hygiene were the main determinants 
of poor infant health in Limburg (Aalberse, 1917). The critical observations of the 
Roman Catholic region of Kempenland in Noord-Brabant by the physician Piet 
Barentsen, a Protestant originating from Zeeland, flesh out this relationship 
(Barentsen 1922, 1935). Although he describes the people of Kempenland as hard-
working and cordial, he also accuses them of ignorance and submissiveness to the 
Church and local traditions with dire consequences for their children’s health. From 
the 1980s onwards, Barentsen’s point of view was re-invented and extended beyond 
the borders of Kempenland, although it had lost the anti-Catholic undertones that 
characterized the debate in the nineteenth and early twentieth centuries. 

This strand of research in general discusses three presumptions of Roman 
Catholicism and its followers in the nineteenth- and twentieth-century Netherlands 
(Mackenbach et al., 1990; Meurkens, 1984, 1989; Van Poppel, 1992; Wolleswinkel-van 
den Bosch, 1998; Wolleswinkel-van den Bosch et al., 2001). First of all, marital fertility 
tended to be higher amongst Roman Catholic couples than non-Catholic ones. Shorter 
birth intervals and a higher number of pregnancies equalled higher health risks for 
both mother and child, leading to higher maternal and infant mortality. Furthermore, 
a large family size meant that material and immaterial household resources were 
divided amongst a greater number of children, potentially endangering their health 
(see for instance: Riswick, 2018). Secondly, Roman Catholics were very hesitant to 
accept new insights into medicine, child care and disease prevention and are even 
seen as anti-modernist in their aversion of foreign knowledge and behaviour. The 
Syllabus Errorum, part of the Quanta Cura encyclical issued by Pope Pius IX in 1864, 
warns Roman Catholics about the dangers of socialism, liberalism, rationalism and 
secularization. In practice, the decree was meant to protect Roman Catholics from any 
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outside influence, which hindered the dissemination of modern medical knowledge 
as a consequence (Engelen, 2009). Thirdly, Roman Catholics were less inclined to 
breastfeed their infants compared to non-Catholics, which was supposedly caused 
by a growing modesty amongst Catholic girls and women; a desired modesty that 
was apparently dictated to them by local clergy-men. 

Some studies challenge all sociocultural explanations of high infant mortality, 
because they ignore more obvious socioeconomic interpretations. Echoing the work 
by Thomas McKeown (McKeown, 1976; McKeown et al., 1972; McKeown & Record, 1962), 
the role of improving dietary conditions due to a higher standard of living accounts 
for the Dutch mortality differentials in the nineteenth century (De Meere, 1982; De 
Jonge, 1976). The south-eastern region of the Netherlands suffered from a large 
agricultural crisis between 1878 and 1895. Low wages and large-scale unemployment 
in agriculture had a major impact on the south-eastern region in particular, since the 
majority of its population depended on farming (Philips, 1980). In contrast, the highly 
urbanized western region benefited from the agricultural recession; the decrease in 
food prices gave even the lower classes access to a more nutritious diet. This in turn 
translated into diverging mortality patterns after 1870. Individual-level research 
shows, however, that there was no consistent relationship between socioeconomic 
class and infant mortality levels, even though considerable differences of infant 
mortality rates between classes are observed. The chances of infant survival rather 
depended on the place of residence. Local water quality seems to have been the 
mediating factor here; differences in the means and ability to counteract any negative 
effects of poor water quality and differences in infant feeding habits led to infant 
mortality differentials. In Zeeland in particular, a low prevalence of breastfeeding is 
thought to have magnified the negative effect of poor water quality (Van Poppel et 
al., 2005), although family-level research on the city of Tilburg shows that there is no 
significant relationship between infant death and a piped water supply or the lack 
thereof (Van der Heijden, 1995; Van Poppel & Van der Heijden, 1997).

In more recent years, research at a lower level of aggregation has also taken the 
sociocultural and religious determinants of infant mortality into account. On a 
municipal level, the relationship between Roman Catholicism and infant mortality 
seems to have been less self-evident than more macro-orientated work suggests. In 
Noord-Brabant, infant death from diarrhoea and other acute diseases of the digestive 
system increased in orthodox Protestant municipalities even more so than in Roman 
Catholic ones, suggesting that changes in breastfeeding customs might have been a 
regional cultural characteristic rather than a Roman Catholic cultural characteristic 
(Walhout, 2010). In another study, Walhout (2019) stresses that the detrimental effect 
of Roman Catholicism cannot fully be explained by region alone. There seems to 
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have been no homogeneous increase of infant mortality levels in Roman Catholic 
municipalities in the nineteenth and twentieth centuries. By contrast, largely 
orthodox Protestant and even secularized municipalities witnessed an increase of 
infant mortality levels in this period (Ekamper & Van Poppel, 2008; Van den Boomen 
& Ekamper, 2015; Walhout, 2010). 

Consistent with results found for nineteenth-century Venice on the one hand 
(Derosas, 2003), and for early twentieth-century Philadelphia, Chicago and New York 
on the other (Condran & Kramarow, 1991), infant mortality rates amongst Jews were 
considerably lower than those of Dutch Reformed Protestants and Roman Catholics 
in the Dutch city of Den Haag between 1855 and 1912. Survival chances for Roman 
Catholic infants were lower, which was probably caused by different breastfeeding 
habits amongst Catholic mothers given the seasonality of infant deaths (Van 
Poppel et al., 2002). A study on the effect of kin co-residence shows that even though 
survival chances were significantly better for Jewish infants and worse for orthodox 
protestants in comparison to liberal Protestants, there was no significant effect 
for Roman Catholic infants (Vandezande et al., 2011). A similar study, however, on 
household structure and child well-being does show a significant effect for all three 
denominational groups in comparison to liberal Protestants (Kok et al., 2011). 

A study on gendered infant and child mortality patterns in Twente has found no 
correlation between Roman Catholicism and mortality (Janssens et al., 2010). Further 
research by Janssens and Pelzer shows that religious denomination did not have any 
effect on infant or child mortality when controlled for region (Janssens & Pelzer, 2012, 
2014). A recent study by Peter Ekamper (2019; Ekamper & Van Poppel, 2018) shows that 
infant health amongst Roman Catholic infants was not necessarily worse than that 
of Protestant children, although the risk of dying was significantly higher amongst 
the orthodox Restored Evangelical Lutherans. Moreover, this study once again 
substantiated the significant beneficial effect of Judaism. All in all, individual-level 
studies have yielded quite contradictory results regarding the relationship between 
religion and infant mortality: any initial positive effect of Roman Catholicism 
disappears when a child’s place of birth and death are taken into account. This seems 
to indicate that the place of residence was decisive for the child’s survival chances, 
creating its own unique mortality climate. 

Strong geographical differentiation in mortality is observed in other parts of Europe 
as well. In Germany, different regions showed different behaviours and mentalities 
regarding infant health, which can be interpreted as partly caused by religious 
denomination and partly instigated by different mentalities towards life because of 
regional traumatic events such as wars and epidemics (Imhof, 1980). In early modern 
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England, the epidemiological patterns were largely shaped by the landscape, as 
mortality levels were far greater in marshlands than other types of terrain due to 
malaria (Dobson, 1997). In early twentieth-century England and Wales, infant 
survival was not necessarily the product of individual behaviour. Differentials in 
infant and child mortality were largely dependent on where a child lived and the 
health environment of this specific location (Reid, 1997, 2002). Health environments 
and disease environment – two sides of the same coin – are the spatial entities 
describing the interaction between local characteristics such as industrialization, 
climate and urbanization and local mortality and morbidity levels (Woods & Shelton, 
2000). Regional mortality differentials existed because of the existence of a wide 
variety of disease environments (Johansson, 2000). All in all, micro-level studies 
provide no unambiguous support for the structural explanations for Dutch regional 
differentiation in infant mortality, but rather emphasize the regionality of infant 
mortality patterns in the Netherlands in the past. This underlines the need for a study 
that considers the macro-level determinants of infant mortality differentials and 
also assesses to which extent these were subject to regional deviations. In the next 
section, we explain the research strategy we used to clarify the dynamics between 
religion, region and infant mortality differentials. We will show their relevance in 
comparable studies, how we have collected data on the determinants featured in this 
chapter, and how we implement these.

4.4 | Data and methods

4.4.1 | Infant mortality due to infectious diseases

The infant mortality data used in this chapter is derived from the municipal cause-
of-death statistics that were published by the Ministry of the Interior between 1875 
and 1899 (Ministerie van Binnenlandsche Zaken, 1882-1901). The nomenclature used 
in these overviews is a rudimentary mix of 34 semi-nosological and semi-aetiological 
categories for eight different age categories. Although the study of historical causes 
of death can be of great value to mortality research, there are considerable difficulties 
involved in using these historical statistics. It is essential to find a contemporary, 
medically meaningful match for historical categories of causes of death (Alter & 
Carmichael, 1996). The re-classification method used in this chapter is based on the 
one constructed by Wolleswinkel-van den Bosch et al. (1996), which in turn is based 
on the methodology devised by Meslé and Vallin (1996) and is built on recent versions 
of the ICD. This method allows for the disaggregation of categories with little or no 
anatomical or aetiological similarities. Furthermore, the final 27 new categories are 
still specific enough to be used in historical epidemiological research. Since the total 
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number of deaths was quite small for most municipalities, we have used Walhout’s 
method to regroup the original categories into eight separate groups relevant for 
infant death according to mode of transmission: congenital malformations, debility, 
food- and water-borne infectious diseases, airborne infectious diseases, other 
infectious diseases, external causes of death, other non-infectious diseases and 
unspecified, ill-defined and unknown causes of death (Walhout, 2010). Since there 
were considerable changes to the number and sizes of municipalities between 1875 
and 1899, we have standardized our data to the layout of municipalities of the year 
1899, with a total number of 1,121 municipalities.11

In this chapter, we focus solely on infant mortality due to infectious diseases. 
According to the epidemiological transition theory, societal processes of 
modernization and industrialization are accompanied by a gradual shift from 
infectious diseases as the most common causes of death towards diseases associated 
with life style and old age (Omran, 1971, 1983, 2005). For this chapter, we use Omran’s 
reasoning as a starting point. One of the main arguments for the major contribution 
of Roman Catholicism is that an adversity to modern knowledge and ideas, even 
those concerning medicine, hygiene and child care, was prevalent amongst Dutch 
Roman Catholics, affecting the vulnerable generations the most. Therefore, we 
would expect the most explicit effect of Roman Catholicism on infant deaths caused 
by communicable diseases. 

We have calculated the rates of infants dying from infectious diseases for all 
municipalities for five cohorts between 1875 and 1899. We have calculated the 
number of infant deaths per 1,000 live births by the following causes: typhus, typhoid 
fever, diarrhoea, acute diseases of the digestive system, cholera, smallpox, scarlet 
fever, measles, respiratory tuberculosis, croup, diphtheria, whooping cough, acute 
respiratory diseases, brain diseases, convulsions, trismus and epilepsy, diseases of 
the spinal cord and paralysis, malaria and puerperal fever. We have divided these by 
the number of live births in the entire period, which were based on the provincial 
reports or Provinciale Verslagen issued on a yearly basis by the provincial authorities 
(Gedeputeerde Staten Drenthe; Friesland; Gelderland; Groningen; Limburg; Overijssel; 
Noord-Brabant; Noord-Holland; Utrecht; Zeeland; Zuid-Holland, 1876-1900):

Whereº = the number of deaths due to causes of death c to children under 1 year 
of age in period t

11 See Appendix.
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c = categories typhus, typhoid fever, diarrhoea, acute diseases of the digestive system, 
cholera, smallpox, scarlet fever, measles, respiratory tuberculosis, croup, diphtheria, 
whooping cough, acute respiratory diseases, brain diseases, convulsions, trismus and 
epilepsy, diseases of the spinal cord and paralysis, malaria and puerperal fever.
Bt = the number of live births in period t
k = 1,000.

The greater part of the change in infant mortality levels in this period can be ascribed 
to changes in post-neonatal death. Neonatal infant mortality remained relatively 
constant at the end of the nineteenth and early twentieth centuries and the majority 
of post-neonatal infant deaths can be attributed to a variety of infectious diseases 
such as typhus, scarlet fever, and whooping cough, which seems to suggest a 
growing control over communicable diseases (Masuy-Stroobant, 1997). Male infants 
have a lower chance of survival in the first year of life (Pongou, 2013). In addition, 
infectious diseases affected girls and boys differently. The exposure to and resistance 
against diseases may have been gendered as well, with girls at a disadvantage in 
the distribution of food and medical care within their household (Devos, 2000; Van 
Poppel, 2000). Therefore, we study both sexes separately. Moreover, because some 
diseases were rather rare, yearly infection rates of individual diseases fluctuated 
substantially and most municipalities were rather small, we have grouped all 
infectious diseases together to be able to work with robust indicators of cause-
specific infant mortality. 

4.4.2 | Independent variables

Religion
The Netherlands today is a country of strong religious diversity; a diversity that dates 
back as far as the sixteenth century. The overall majority of its population belonged 
to one of many Protestant denominations, of which the Dutch Reformed Church 
was the largest group. The south-east was mainly populated by Roman Catholics, 
as can be seen in Figure 4.2. This sharp divide between Protestantism and Roman 
Catholicism was a legacy of the Eighty Years War between the Roman Catholic 
Habsburg empire and the Protestant Dutch Republic (Knippenberg, 2003). Roman 
Catholicism was the second largest religious denomination in the Netherlands; more 
than one-third of the Dutch population was registered as Roman Catholic towards 
the end of the nineteenth century. Besides several smaller Protestant groups, both 
orthodox and liberal, Ashkenazi and Sephardic Jews formed a 2 percent minority, 
with even higher numbers in municipalities such as Amsterdam.
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Figure 4.2 | Percentage of Roman Catholics per municipality, 1899 (Boonstra, 2007).

The historical pattern of an almost homogeneous Roman Catholic south-east and a 
heterogeneous Protestant north-west strongly defined the cultural, political, social 
and economic situation in the Netherlands from the 1850s onwards. However, the 
contradictions amongst different Protestant groups and even within Protestant 
groups were far greater than this dichotomy suggests (Kok, 2017), particularly after 
the great secession of orthodox Protestants in 1886. Just like Roman Catholics, 
orthodox Protestants increasingly created their own institutions and organizations. 
These two orthodox elements were balanced out by their more liberal-minded 
counterparts, who in turn had their own associations and institutions. During the 
first half of the twentieth century, every life event and every aspect of both public 
and private life had become arranged according to religious ideology. Everything 
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from medical care and education to mass media and sports took place within one’s 
denominational group or, rather, one’s own pillar. For the Roman Catholic Church, this 
social sectarianism proved to be a powerful and efficient instrument for dictating 
and enforcing social norms on their flock in every aspect of daily life (Schoonheim, 
2005).

We have included the percentage of Roman Catholics for all municipalities for 1879, 
1889 and 1899 in our analysis, since we expect to find the strongest behavioural 
effects on infant mortality due to infectious diseases in predominantly Roman 
Catholic municipalities. We have based our data on the 1879, 1889 and 1899 censuses, 
respectively, which include detailed information on the number of people within the 
existing religious categories in every municipality (Ministerie van Binnenlandsche 
Zaken, 1881, 1891, 1901). The digitized data have been derived from the Historical 
Database of Dutch Municipalities or Historische Databank Nederlandse Gemeenten
(HDNG) (Beekink et al., 2003; Boonstra, 2016). There is a significant strong negative 
correlation between the percentage of Roman Catholics and Dutch Reformed, as the 
majority of people who did not adhere to the Roman Catholic faith were registered 
as Dutch Reformed Protestant. Therefore, we have only included the percentage of 
Roman Catholics in our analysis to avoid reported multicollinearity in our models. 
This correlation is obviously caused by the distinct geographical divide between 
Roman Catholicism and Dutch Reformed Protestantism. 

Crude birth rate
A lasting decline in marital fertility set in relatively late in the Netherlands, after 1875, 
and was much more gradual and drawn-out than in surrounding countries, with birth 
rates decreasing from 37‰ in 1875 to under 30‰ after 1900 and finally settling under 
20‰ only after the 1960s. In Noord-Brabant and Limburg, marital fertility started 
to decline decades later even and remained higher than any other region up until 
the 1970s, keeping the national average high (Schoonheim, 2005). Although fertility 
levels varied greatly from region to region, fertility levels were highest amongst 
traditionalist religious groups, i.e. Roman Catholics and orthodox Protestants. The 
extent to which women were able to define their own fertility behaviour in the 
Netherlands depended greatly on their religious affiliation. In comparison to other 
religious groups, Dutch Roman Catholic women showed no signs of stopping and 
spacing behaviour in their fertility career during the latter part of the nineteenth 
century (Janssens, 2014). The number of children born to Roman Catholics was 
considerably higher than that found amongst the Reformed and Christian Reformed 
during the latter part of the nineteenth century as a consequence (Engelen, 2004). 
Pillarization facilitated the institutionalization of church morality, which was most 
present within the Roman Catholic part of Dutch society (Knippenberg & De Vos, 
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2012). Pronatalism became an essential part of Roman Catholic teachings during the 
nineteenth century. Both clergymen and lay organizations urged Roman Catholics 
to procreate and condemned any form of family planning well into the twentieth 
century (Kok, 2017; Schoonheim, 2005).

Fertility supposedly functioned as an intermediary between Roman Catholicism 
and infant mortality (Van Poppel, 1992; Wolleswinkel-van den Bosch et al., 2001). 
On the one hand, a growing number of pregnancies deplete the mother’s biological 
resources and put her own health at risk as well as that of her unborn child. Shorter 
birth intervals do not only increase health risks during pregnancy, but make the event 
of giving birth an even more traumatic experience for both mother and child. On the 
other hand, both material and immaterial household resources have to be divided 
over a growing number of children as family size increases. Therefore, we expect that 
higher birth rates exposed infants to a higher risk of dying of infectious diseases. In 
this study, we use crude birth rates as a proxy variable for marital fertility. Since this 
period marks the onset of fertility decline, we prefer to use a time-varying variable 
in this instance. We have calculated the crude birth rate for all municipalities for 
1879, 1884, 1889, 1894 and 1899 for this purpose. The descriptive statistics in Table 4.1 
show that the mean crude birth rate did decrease during our research period, which 
supports our choice to use the time-varying crude birth rate in our analysis. We have 
again used 5 observations in the last year of every period as indicative for the entire 
period. We have taken our population data from the HDNG (Beekink et al., 2003; 
Boonstra, 2016), whereas the data on the number of live births is derived from the 
provincial reports. 

Migration
The alleged Catholic aversion to outside influences can in part be linked to the 
conservative tendencies within the Roman Catholic Church, which were aimed 
at shutting out any liberal and rational tendencies (Atkin & Tallett, 2003). Within 
the Netherlands, progressive voices were silenced through the Church’s backing of 
conservative Catholic politicians, who ensured that the status quo was maintained 
(Schoonheim, 2005). A greater influx of newcomers translated into a greater openness 
to outside influences and modern insights into hygiene, medicine and child care 
(Hofstee, 1958, 1981). The lack of people coming into rural areas from outside of the 
immediate surroundings led to a form of xenophobic behaviour towards people, ideas 
and insights from the outside. As a consequence, mothers were less inclined to follow 
modern medical directions breastfeeding and infant care, which in turn endangered 
their children’s health (Meurkens, 1984). However, the effect of migration might have 
been less straightforward than this suggests. Higher out-migration would mean a 
smaller demand on local resources, which is beneficiary to the local health climate, 
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particularly for those most vulnerable. Furthermore, less people coming into a 
municipality implies that its local population came into less frequent contact with 
pathological agents (Dobson, 1997). We have used the net migration rate for the five 
consecutive years in our analysis, for which we have used 1879, 1884, 1889, 1894 and 
1899 as proxy years for each five-year period. We have calculated the net migration 
rate by dividing the difference between out-migration and in-migration by the mid-
year population of each corresponding year. We have also taken this data from the 
Historical Database of Dutch Municipalities (HDNG) (Beekink et al., 2003; Boonstra, 
2016). We expect first and foremost that as a municipality became more saturated 
with migrants moving into the area, i.e. a positive net migration rate, its population 
was more open to novel insights on hygiene and child care, which in turn would be 
associated with lower infant mortality due to infectious diseases. 

Population density
Before effective public health measures, the risk of contracting an infectious disease 
was considerably higher in urban areas, particularly for infants (Kearns, 1988; Woods 
et al., 1988). The availability of potential hosts and sources of infection were simply 
greater (Preston & Van de Walle, 1978). Furthermore, due to higher population 
density, infectious diseases could spread more easily in crowded streets, work places, 
housing and taverns typical for cities. Institutions that attracted poor health and 
death, such as hospitals, were mainly located in urban areas. Urban water supplies 
were largely inadequate and carried a serious risk of contagion. Arguably, the food 
available in urban areas was of poorer quality and its diet less balanced, affecting 
people’s resistance to infectious diseases. However, the severity of the urban penalty 
in a city was dependent on its size, as a higher rate of urbanization amplified the 
lethal consequences of city life (Reher, 2001). Until the introduction of sufficient food 
preservation and transportation methods, local access to fresh nutrient production 
offered considerable biological advantages, counterbalancing the urban penalty for 
city dwellers (Komlos & Baten, 2004). 

Although most cities suffered from an urban penalty to some extent during the 
initial phases of industrialization, anthropometric historical research shows that 
biological living standards eventually became higher in urban areas (Komlos & 
Baten, 2004), implying an urban premium rather than an urban penalty (Reis, 2009). 
People living in cities benefited earlier from public health measures than their peers 
in rural areas. In the Netherlands, structural and nationally orientated public health 
measures mainly took place only after the turn of the century; beforehand, public 
health initiatives such as piped water and closed sewers were organized locally. 
The success of these measures was largely dependent on the capital, knowledge 
and bureaucratic infrastructure locally present and these were more at hand in 
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cities than in their rural hinterland. However, the effect of public health measures 
on infant mortality levels remains ambiguous, since these measures only seem 
to have had an effect in the most unhealthy places (Reid, 1997; Vögele, 1997, 1998). 
In the Netherlands, increases in the height of city dwellers suggest that urban 
living standards started to surpass those of the countryside from the middle of the 
nineteenth century onwards (De Beer, 2010). A study on Friesland dates the shift from 
urban penalty to an urban premium to 1877 onwards (Groote & Tassenaar, 2020). Yet 
the largest cities Amsterdam and Rotterdam did not benefit from an urban premium; 
instead, it was the small and medium-sized towns in the country that were able to 
counter the challenges set by the urban disease environment (Tassenaar, 2019; see 
also: Mourits & Janssens, forthcoming). 

We have constructed a dichotomous variable on the basis of the number of people per 
square kilometre per municipality; we have derived the size of every municipality 
from the size in hectares listed in the 1889 census (Ministerie van Binnenlandsche 
Zaken, 1891). We have used the HDNG (Beekink et al., 2003; Boonstra, 2016) to calculate 
the population density for every municipality for five years as proxies for our five 
consecutive periods: 1879, 1884, 1889, 1894 and 1899. The population density variable 
has been re-coded into a dummy variable. We have used the OECD standard to 
classify areas as either rural or urban. This implies that every municipality with more 
than 150 inhabitants per square kilometres is classified as an urban area (OECD, 2012). 
All in all, population density can be a double-edged sword regarding infant mortality 
caused by communicable diseases in the period under study here. The dangerous 
side effects of urban living may have still been at play for the youngest generations 
of city dwellers during the final quarter of the nineteenth century. In contrast, infant 
health may have benefited from health advantages that were more present in cities, 
such as hygiene measures and access to medical care and advice (Reher, 2001) and 
higher urban living standards that were already visible in the Netherlands during 
the final decades of the nineteenth century. 

Soil condition
Local infant mortality differentials have been associated with soil conditions. A 
study on south-central England shows that infant mortality is higher on wet, slowly 
permeable clayey soil types (Munro, 1997). In the Netherlands, particularly the 
clayey areas near the coast have been associated with higher infant mortality levels 
because of the heavy soil salinity. The groundwater was, therefore, unsuitable to use 
as drinking water. The surface water that was used instead was often contaminated. 
In municipalities where breastfeeding was common practice, infants would have 
been more protected from the resulting health hazards (Hofstee, 1981; Van Poppel 
et al., 2005). In addition, mouthing is a normal way for young children until twelve 
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to eighteen months to explore their immediate environment; geophagia can lead to 
the ingestion of contaminated soil (Abrahams, 2002). There might thus be a direct 
relationship between certain soil types and infant mortality levels. In Scania, Sweden, 
farmers’ children had lower mortality risks on properties with high proportions of 
clayey till soil between 1850 and 1914, whereas labourers’ children had better chances 
of survival on properties with high proportions of mixed soil (Hedefalk et al., 2015, 
2017). This suggests that soil type might be an indicator of children’s nutritional 
status and not necessarily of a larger risk of exposure to infectious diseases as the 
aggregated study by Munro (1997) has shown. Soil type affected the quantity and 
quality of the produce a farm could yield, and thus the nutritional status of farmers’ 
children and their survival chances. 

We have used the GIS geomorphic data 2006 provided by the Alterra institute at 
Wageningen University (Alterra, 2006). This data is available to the public. It offers 
spatial data on the soil structure at approximately 1 metre deep, differentiating 
between mineral soil types and peat soil. We have determined the dominant soil 
type for all 1,121 municipalities by combining the 2006 soil profile with the municipal 
lay-out of 1899 (Boonstra, 2007). In the twentieth century, drastic changes to the soil 
structure did not occur, except for peatlands, since about half of these lands were dug 
off for fuel use. This has resulted in 7 different soil categories: peat, light sand and clay, 
heavy sand and clay, light clay, heavy clay, loess and sand. Only the latter category has 
been included in our analyses, since the other categories were small in comparison 
to the number of municipalities with sandy soil. We expect a negative relationship 
between sandy soil type and infant mortality due to infectious diseases, since the 
quality of ground water was much better in these areas and the water permeability 
of sandy soil was significantly higher than other types of soil, meaning that these 
regions offered less suitable breeding grounds for certain water- and vector-borne 
infectious diseases (Dobson, 1997). 

Female labour participation and agriculture 
In seminary, aspiring priests were taught that only mothers who were severely ill or 
had to work outside of the home were allowed to wean their children as it was the 
Lord’s intent for a mother to breastfeed her infant (Capellmann, 1878; Rutten, 2012). 
Mothers who had to work outside the home to support their families were not able 
to breastfeed their infant. Especially women in lower social classes had no choice 
but to leave their infants at home for work. According to Vandenbroeke et al. (1983), 
economic improvement translated into more labour opportunities for married 
women between 1850 and 1875. In turn, this resulted in higher infant mortality 
levels, especially in poorer areas where female labour participation was essential to a 
family’s survival. Other research shows, however, that these higher infant mortality 
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levels can be attributed to higher marital fertility, because there were less economic 
opportunities for unmarried women. Therefore, women married younger, in turn 
leading to higher marital fertility and, thus, higher infant mortality (Schrover, 1997). 
In England, female employment did not necessarily lead to higher infant mortality 
rates, but the unhealthy working and living conditions associated with certain work 
environments, such as heavy industry, did (Garrett, 2000). Towards the end of the 
nineteenth century, contemporary opinion in the Netherlands linked high mortality 
levels amongst infants and children to higher female employment. This bias was 
mainly aimed at female factory workers. However, a study on child mortality in 
Dutch textile cities Enschede and Tilburg between ca. 1900 and 1930 shows no 
significant increased risk for infants born to female factory workers in comparison to 
children whose mothers worked in teaching, farming or domestic service (Janssens 
& Pelzer, 2012).

We have calculated the percentage of women active in the paid labour market on the 
basis of the 1909 occupational census of 1909 to obtain at least one observation for 
all 1,121 municipalities (CBS, 1912-1913). Due to changes in the occupational structure 
in the Netherlands between 1875 and 1909, this variable is used as a proxy for the 
effect of female labour participation on infant mortality from infectious diseases. 
This census offers data on recorded labour activities only. Work around the house 
and within the household was often not included in the census (Engelen & Kalkman, 
1991). We would expect higher infant mortality levels as more people worked in 
agriculture, both male and female (Jansen, 1979). We have included both men and 
women who worked in stock farming, arable farming and horticulture. We have not 
differentiated between self-employed and wage labourers and calculated the total 
percentage of the labour force working in agriculture in 1909. If there was indeed 
a relationship between agricultural crises and infant death, we expect to see a 
significant positive effect in our results. 

Doctors and midwives
Medical science underwent a major transformation during the nineteenth century, 
exemplified by the introduction of antisepsis, germ disease theory and vaccines 
against tetanus and cholera. Yet curative medicine had little influence on mortality 
levels before 1900. The effect of medical care was much more indirect before the turn 
of the century. Medical practitioners acted as agents of change, who paved the way 
for sanitary reforms, prevention policies and improved personal hygiene. Through 
personal advice and publications, physicians endeavoured to educate their patients 
on proper infant and child care and feeding (Mackenbach, 1992). However, not every 
community had easy access to a doctor. Especially in rural areas there were hardly 
enough doctors to cater to the need in the area. 
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In the Netherlands, women only relied on institutional obstetric care as a last resort, 
deterred by the poor conditions in the few hospitals that offered lying-in care. Dutch 
hospitals did not allow for out-patient deliveries (Van Lieburg & Marland, 1989). For 
uncomplicated, natural deliveries, most women relied on midwives. If complications 
occurred during childbirth, midwives were required by law to rely on an obstetric 
doctor or obstetrician. Midwives had to be officially trained, but in more rural areas 
women still relied on the help of a dry-nurse, neighbours or family members, as there 
still was a great shortage of midwives in certain regions. During the 1860s, the Dutch 
authorities installed a state school for midwifery in an effort to remedy the shortage 
of midwives in rural areas (Van Lieburg & Marland, 1989). In Limburg, many remotely 
situated villages and hamlets did not have a midwife or obstetrician. Women in 
these rural areas often had to rely on untrained assistance during childbirth. Even 
at the beginning of the nineteenth century, about one third of all deliveries occurred 
without a trained midwife present, making childbirth a particular hazardous event 
for both mother and child in these areas (Philips, 1980). Research on Scandinavia 
indicates that midwives played a significant role in the dissemination of knowledge 
on proper infant feeding habits and infant care. Their important role during and after 
childbirth brought them into close contact with young mothers and they could thus 
educate them in feeding techniques and hygiene (Edvinsson et al., 2008). Research 
on Sweden has indicated that the employment of qualified midwives trained 
in hygienic procedures led to lower infant mortality rates, particularly amongst 
neonates (Lazuka et al., 2016). 

To construct our variable, we have used the provincial medical listings of 1883, which 
include the names of all Dutch medical practitioners, dentists, pharmaceutical 
chemists, pharmacists and midwives (Ministerie van Binnenlandsche Zaken, 1883). 
We have used only one observation because of the limited access to this source for all 
provinces and the relatively constant nature of the number of medical practitioners 
and midwives towards the end of the nineteenth century. We have calculated the 
relative number of both groups relative to a municipality’s population in 1883. We 
have used the mid-year population instead of the number of live births, i.e. infants, 
since we expect that the effect of medical care is preventive and not curative and, 
therefore, aimed at the infant as well as its surroundings and not at the infant 
alone. For the relative number of medical practitioners, we have taken the sum of 
all qualifications of medical practitioners, both academic and non-academic, to 
have robust indicators of this variable, as there were few medical practitioners 
present in provinces such as Limburg, Drenthe, Overijssel and Noord-Brabant. These 
qualifications include that of academically trained physicians, medicinae doctor, 
doctor of surgery, or chirurgiae doctor, and obstetric doctor, or artis obstetriciae 
doctor, as well as non-academic medical practitioners, such as country surgeon, or 
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plattelandsheelmeester, surgeon, or heelmeester, obstetrician, or vroedmeester, and 
medical officer. After 1865, the qualification of ‘arts’ was introduced, which was 
initially was awarded to both academic and non-academic physicians after passing 
an official examination (see also: Van Lieburg, 1983), has also been included in the 
total number of medical practitioners. We have excluded the number of dentists, 
pharmaceutical chemists and pharmacists, since they are not expected to have 
played a structural role in infant care and preventive medicine. We have added the 
numbers of midwives, or vroedvrouwen, for all municipalities and have divided these 
by the population size of every municipality midyear in 1883. We expect that both 
medical practitioners and midwives acted as agents of change, slowly spreading new 
insights into how people could avoid health risks through proper infant care and 
feeding practices. In addition, we expect that midwives in particular had a beneficial 
effect on infant health, through their contribution to safe deliveries and their key role 
in obstetric care in the Netherlands.

4.4.3 | The models

Descriptive information for all variables is given in Table 4.1. The infant mortality 
rates due to infectious diseases were higher for boys than for girls and decreased 
over time; since survival chances are higher for girls in the first year of life, this is not 
surprising. For most variables, information is available for 1,121 municipalities for all 
periods. Data on the share of Roman Catholic people in each municipality is available 
only for the years 1879, 1899 and 1899, since it is based on census data. For other 
variables, i.e. the number of medical practitioners or the number of midwives per 
1,000 inhabitants, the participation of women in the labour market, the share of the 
population working in agriculture and the variable on whether the soil was mainly 
composed of sand, only one observation is available. We examine the association 
between region, religion and infant mortality rates from infectious diseases in the 
Netherlands during the second half of the nineteenth century in three steps. Firstly, 
we use ordinary least squares (OLS) regression analysis to examine the association 
between infant mortality rates and religion, while controlling for other factors, for 
each period separately. We estimate the regression models for male infants and 
female infants separately. 
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Table 4.1 | Descriptive statistics of dependent and independent variables in this study.

The following model is examined using OLS regression analysis:

Yi =b0 + b1(Ri) + b2 (Zi )+ei

Here Yi  is the infant mortality rate due to infectious diseases in municipality i, R denotes a 
vector of variables that account for Roman Catholicism, notably the share of inhabitants 
who were registered as Roman Catholic, the crude birth rate and the net migration rate, 
Z is a vector of control variables and ei is the unobserved error term. Subsequently, we 
employ methods of spatial analysis to examine the role of municipalities nearby in 
influencing infant mortality rates (Anselin, 1988). Demographic events, including infant 
mortality, are not likely to be randomly located but may be dependent on geographical 
attributes such as the situation in regions located nearby. We calculate Moran’s I for the 
dependent variable and for the residuals of the regression models to examine whether 
there is indeed evidence of spatial autocorrelation. Moran’s I is a measure of local spatial 

Period 1875-79 1880-84 1885-89 1890-94 1895-99
Variables:
IMR of infectious diseases male 109.4 102.3 102.8 101.6 101.2
IMR of infectious diseases female 91.6 84.7 84.8 84.5 85.0
Crude birth rate 36.2 34.0 32.1 31.8 31.6
Population density a 289.1 302.2 317.8 330.6 352.4
Net migration rate -5.6 -4.7 -11.6 -4.6 -11.1

Roman Catholics (% of population) b 35.9% - 35.4% - 35.1%
Dutch Reformed (% of population) b 54.5% - 48.7% - 48.4%
Liberal Protestant (% of population) b 3.5% - 5.9% - 3.6%
Orthodox Protestant (% of population) b 3.5% - 8.2% - 8.2%
Jewish (% of population) b 2% - 2.2% - 2%
Secularized (% of population) b 0.3% - 1.5% - 2.3%
Constant variables:
Medical practitioners (per 1,000 inhabitants) 1883 0.36
Midwives (per 1,000 inhabitants) 1883 0.13
% female labour participation 1909 18.6%
% people working in agriculture 1909 19.6%
% municipalities with sand as dominant soil type 34.2%
N (municipalities) 1,121 1,121 1,121 1,121 1,121

Mean values, except for N.
a  Number of persons per square kilometre.
b  Data only available for 1879, 1889 and 1899.
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autocorrelation. This allows us to determine whether the rate of infant mortality is a 
geographically random phenomenon or whether there are particular geographical 
patterns which cause the observed infant mortality rate in one municipality to be 
associated with the infant mortality rate in regions located nearby. More simply put, we 
expect that municipalities closely located to one another are more alike with respect to 
infant mortality than to those located farther away. We use K-means clustering for five 
adjacent municipalities. 

Because there is evidence of local spatial auto-correlation, indicated by a significant 
and positive value of Moran’s I, we control for the occurrence of spatial dependence 
as we violate the assumptions of the OLS regression model and are at risk of 
overestimating the associations between infant mortality due to infectious diseases 
and the other variables in our model. An examination of the Lagrange Multiplier test 
statistics on the regression models has indicated that a spatial lag model is preferred 
over a spatial error model (Anselin et al., 1996).12 The spatial lag model is somewhat 
similar to the OLS model as it allows us to estimate the association between religion 
and infant mortality rates. It differs from the OLS model because it explicitly controls 
for the effects of infant mortality rates in surrounding municipalities. By comparing 
the results of the OLS models to the spatial lag models, we can infer whether there 
is an association between regional characteristics and infant mortality rates or 
whether we are looking at statistical artifacts. The spatial lag model takes the 
following form:

Yi = rWYj + b0 + b1(Ri) + b2 (Zi )+ei

The components of the spatial lag model are similar to that of the OLS model, with 
the addition of a spatially lagged dependent variable Yi for each neighbour, weighted 
by the number of neighbours in matrix W. The spatial coefficient is denoted by r and 
if there is no spatial dependence and infant mortality rates are randomly distributed 
among municipalities, this value is zero.

4.5 | Results

In Tables 4.2 and 4.3, we present the results of the OLS regression analysis for male 
and female infant mortality due to infectious diseases, respectively. Tables 4.4 
and 4.5 show the results of our spatial lag model for both male and female infants, 
respectively. The tables show the coefficients of every independent variable and 

12 Not reported. 
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the corresponding significance levels of these coefficients. For the OLS regression 
models, we have calculated Moran’s I to see whether there is spatial autocorrelation 
between the levels of infant death from infectious diseases in adjacent 
municipalities. This measure ranges from -1, meaning perfect dispersion, to +1, i.e. 
perfect spatial autocorrelation or clustering. A random spatial distribution results 
in a value of 0. From Tables 4.2 and 4.3, it becomes clear that there is a significant 
spatial autocorrelation of 0.33-0.37 for male infants and 0.29-0.37 for female infants 
on our dependent variable for all five cohorts. In other words, there were clusters of 
municipalities with similar levels of infant mortality due to infectious diseases in 
the Netherlands between 1875 and 1899. Mortality rates from infectious diseases 
amongst male and female infants were not randomly dispersed across the country. 
However, our results indicate that there were probably clusters of municipalities 
that were more successful in fending off communicable diseases or at least able to 
mitigate their deadly consequences for infants. Our models only partly explain the 
spatial autocorrelation and reduce the Moran’s I to 0.25-0.27 for men and 0.20-0.26 
for women in all five periods, which indicates that our model does not account well 
for regional differences in both male and female infant mortality due to infectious 
diseases. Therefore, we apply the spatial lag model.

First and foremost, this study shows that the regional differentiation in infant 
mortality cannot fully be explained by variation in the structural factors that are 
associated with levels of infant death used in this study. Male as well as female infant 
mortality due to infectious diseases was spatially clustered. Looking at Figure 4.3, we 
can take an educated guess where these clusters were located based on the total levels 
of infant death from infectious diseases during the final quarter of the nineteenth 
century. High levels were mainly found in municipalities in Zeeuws Vlaanderen, in 
the south of Zeeland, such as Clinge, Sint Jansteen and Grauw en Langendam. Also in 
municipalities surrounding Hilversum in Noord-Holland, along the Moerdijk border 
between Noord-Brabant and Zuid-Holland, in the Rhine and Meuse river delta, and 
near the German and Belgian border in Limburg, there seem to have been clusters of 
high infant mortality due to infectious diseases. Similarly, clusters of municipalities 
with low levels of infant death due to communicable diseases existed in the province 
of Drenthe and the east of Friesland. A systematic comparison between these high-
mortality and low-mortality regimes may offer clarity on the reasons why infant 
mortality levels in a municipality were related to those found in neighbouring 
municipalities. 
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Figure 4.3 | Total infant mortality of infectious diseases per 1,000 live births, 1875-1899 
(Boonstra, 2007).

4.5.1 | Roman Catholicism

For both models, the percentage of Roman Catholics within a municipality is the 
main independent variable. As we explained earlier, we expect a strong positive 
association between Roman Catholicism and the levels of infant death due to 
infectious diseases for both sexes throughout the entire research period. For the OLS 
regression model, we find a significant positive association between both male and 
female infants in all five periods. However, when we control for infant mortality rates 
due to infectious diseases in surrounding municipalities in our spatial lag model, the 
coefficients decrease to about half their size. As a result, the coefficient only remains 
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significant for boys and girls in the final period under study. For girls, we find two 
borderline significant positive associations for the second and fourth cohorts. The 
difference in outcomes between the OLS and the spatial lag model suggests that 
the initial effect should be attributed to region rather than religion. We do not find 
evidence for our hypothesis that Roman Catholicism is a major determinant of infant 
mortality due to communicable diseases. 

Fertility has been used to account for Roman Catholicism more indirectly, as Roman 
Catholic families in general had larger families, in turn leading to higher infant 
mortality in Roman Catholic communities. In our initial models, we do find a positive 
association between crude birth rate and infant mortality due to infectious diseases 
for the third and final male cohorts and for all female cohorts. Yet after we control 
for spatial autocorrelation, we find no significant associations for male infants 
and only a significant positive association for female infants during the last period 
between 1895 and 1899, as the coefficients partially reverse for boys and practically 
disappear for girls after we control for spatial autocorrelation. This is not entirely 
unsurprising, as fertility influences mortality mainly through intrafamilial factors; 
infant mortality tended to cluster in certain families (cf. Van Dijk, 2018) and survival 
chances for infants were poorer when multiple siblings had died during infancy or 
birth spacing was short (Mourits et al., 2020). The local mortality climate for male 
and female infants does not necessarily reflect these factors, at least not when we 
only take infectious diseases into consideration.

The final variable we used to see whether Roman Catholicism had any detrimental 
effects on infant health during the final quarter of the nineteenth century, migration, 
shows no significant associations for boys in our initial analysis and only a minor 
significant association for girls during the 1885-1889 period. Similarly, we do not find 
any significant associations between infant mortality rates and migration for either 
sex in the spatial lag model. This strongly suggests that migration did not contribute 
to the local mortality climate for infants in the way we would expect it most – 
through infant deaths caused by infectious diseases. 

4.5.2 | Population density and soil type

Several control variables have been included to study the contribution of other local 
characteristics that may have determined male and female infant mortality levels 
due to contagious diseases. We have checked to see whether infants were subject 
to an urban penalty or rather benefited from an urban premium by looking at 
population density. Tables 4.2 and 4.3 show that the association between population 
density and infant mortality fluctuated considerably for boys and was stable for 
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girls. Nevertheless, for both female and male infant mortality the association was 
significant during the second and final period in our OLS regression models; the 
effect is more unfavourable for boys during the 1880-1884 period, but rather similar 
to the effect on female infant mortality during the last period. In the spatial lag 
model, the coefficients hardly change and become even slightly more robust, so that 
the role of population density is more pronounced for the second and fifth cohort of 
male infant mortality. For female infants, we find a significant positive association 
between population density and mortality due to infectious diseases for the first, 
second and final period under study. These results suggest that although both sexes 
were susceptible to the negative effects of urban settings in some periods, the effect 
fluctuated over time for boys. A ready explanation is not at hand. Further research 
should clarify whether this difference was caused by the nature of specific infectious 
diseases, whether girls and boys were differently affected by certain diseases or 
whether certain elements within the urban disease environment led to gendered 
health patterns. 

For both models, we find that infant mortality levels due to infectious diseases 
decreased considerably when sand was the dominant soil type of a municipality, and 
remained highly significant even after the regression coefficients halved after we 
controlled for infant mortality levels in neighbouring municipalities. These results 
suggest that sand as the dominant soil type improved the local mortality climate 
for both infant boys and girls: it seemingly decreased the exposure to infectious 
diseases. In comparison, the effect was stronger for male infants for all periods 
in both models. This might be related to the fact that new-born boys were more 
susceptible to infectious diseases than girls. Our hypothesis that sandy soil would 
have been conducive for infant survival is confirmed. To explore the relationship 
between soil condition, ground water quality and exposure to infectious diseases 
further, future research would have to focus on both the relationship between soil 
type and different infectious diseases on the one hand and data on access to potable 
water on the other.

4.5.3 | Female labour participation and agriculture

A larger proportion of women in the labour market seemed to have been detrimental 
to boys alone. In the initial analysis, we find that there was a significant positive 
association between female labour participation and male infant mortality due to 
infectious diseases for the first and fourth cohorts. When the spatial autocorrelation 
is taken into account, we see that the regression coefficients hardly change and 
that there is a significant positive association during the first, fourth and final 
period under study. This implies that infant boys were particularly vulnerable as 
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more women left the home to participate in the paid labour market. The presumed 
consequences of female labour participation – poorer infant care and artificial infant 
feeding due to the mother’s absence in the household – may have had a stronger 
influence on the health of male infants as their health is more fragile during the 
first year of life than that of girls. Furthermore, higher female labour participation 
may act as a confounder of poverty, as poor socioeconomic status would force 
more women into the wage labour market (Reid, 2004). Thus, the general living 
conditions and standard of living within municipalities with high proportions of 
women working may have been worse due to higher degrees of poverty within these 
municipalities, which in turn exacerbated the local male infant mortality climate. In 
future research, this relationship can be clarified by taking the real wages or similar 
economic measures into account. 

The agricultural crisis that afflicted large parts of the Netherlands for a large part of 
the final quarter of the nineteenth century would have aggravated the local infant 
mortality climate in areas that depended mostly on agriculture for their survival. 
Contrary to our expectation, we find significant negative associations for the first, 
third and fourth cohort of male infant mortality in our first model. For girls, we find 
somewhat smaller significant negative associations for the 1885-1889 and 1895-1899 
periods. After we control for infant mortality levels in municipalities located nearby, 
we find similar estimates for boys and girls. The spatial lag model shows a significant 
negative association for every cohort of male infants except the 1880-1884 one. 
For girls, we find a significant negative association with the percentage of people 
working in agriculture for the second, third and last cohort in our spatial lag model. 
Infant mortality levels due to virulent diseases were lower if a larger proportion of 
the labour force worked in agriculture, at least for several cohorts. The negative effect 
of agriculture may be caused by the nature of working conditions in the agricultural 
sector. We have included men and women, both self-employed and wage labourers, 
in our calculations. The focus of particularly women’s work in agriculture would 
have been around the home, which enabled mothers to stay close to their children 
and provide sufficient health care for their children. Furthermore, they would, at 
least in theory, be able to breastfeed their children when they worked around the 
home. This would have protected their infants from infectious diseases, boys even 
in part slightly more so than girls. This was reflected in a less detrimental health 
environment for babies. However, we would expect the same effect of all occupations 
that allowed mothers to stay at home with their children on the local mortality 
climate (Garrett, 2000). 

More importantly, this result may be interpreted as an indication that the nutritional 
status in municipalities that depended on agriculture was superior to that 
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elsewhere. Nutritional conditions have played a key role in mankind’s resistance 
to infectious diseases and their chances of survival after contracting such a disease 
(McKeown et al., 1972; McKeown, 1976), particularly in cases of nutrition sensitive 
diseases such as measles, tuberculosis and cholera (Bellagio Conference, 1983). Long-
term malnutrition, especially when suffered in the womb, during infancy and later 
on in childhood and adolescence, can have a marring effect on physical growth 
and development, cognitive abilities, productivity, the bodily reserves to withstand 
both communicable diseases and chronic conditions, and life expectancy (Fogel 
1986, 2004; Fogel & Costa, 1997; Floud, Fogel et al., 2011). Research on socioeconomic 
status and child mortality indicates that farmers’ children had significant survival 
advantages over their peers (Breschi et al., 2011; Edvinsson et al., 2005; Janssens & 
Pelzer, 2012; Mourits et al., 2020; Schumacher & Oris, 2011; Van Poppel et al., 2005). 
In light of this study, we can argue that people in agricultural municipalities had 
easier access to relatively fresh produce and perhaps even a more varied diet, which 
made infants born here more resilient to infection and improved their chances 
of recovering from a disease than those born in municipalities with fewer people 
working in agriculture. Further research would have to focus on both constitutional 
conditions and contagious diseases that are traditionally considered to be sensitive 
to malnutrition as well as differentiate between different types of agriculture on the 
one hand and soil type on the other to see whether this effect can truly be attributed 
to nutritional status. 

 4.5.4 | Medical practitioners and midwives

Medical practitioners did not seem to have any mitigating effect on infant survival. 
For both boys and girls, associations fluctuate over time and we even find a 
significant positive association between medical practitioners and infant mortality 
due to communicable diseases for the first cohort of female infants. Controlling for 
spatial autocorrelation increases the coefficients for both girls and boys, and we find 
the strongest correlations for the first cohort. This may be a sign of reverse causality. 
Between 1875 and 1879, doctors seemingly attracted sickness and death just by the 
nature of their profession and their contemporary inability to fend off infectious 
diseases efficiently. Our models do not control for local epidemics; doing so in future 
research and additionally differentiating between infectious diseases may shed 
light on the role of doctors in the late nineteenth century. 

Midwives seemed to have played a different role. For boys and girls, we find 
borderline significant negative associations; the second, third and fourth periods for 
boys, and the third, fourth and final period for girls. When we take the levels of infant 
mortality in municipalities located nearby into account, we see that the coefficients 
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decrease by about one third, but remain very stable over time. Midwives significantly 
contributed to lower infant death amongst male infants during the second and 
third period. We find a similar significant result for the final cohort of female cohorts 
alone. The borderline significant results and stable effects over time indicate that 
midwives played a more important role in explaining infant mortality. The influence 
of midwives may have been stronger to begin with because there were considerably 
more midwives present and they would come into contact with young mothers more 
often than medical practitioners. This was a direct result of the nature of their work, 
since a medical practitioner would only be present in case of complicated deliveries. 
Our study suggests that midwives for at least some of the cohorts between 1875 and 
1899 functioned as agents of change, facilitating the dissemination of better infant 
care practices, improved hygiene and healthy infant feeding habits in municipalities. 
This in turn would have changed the mortality climate for male and female infants 
for the better, although the benefit seems to have affected the sexes differently 
through time. 

4.6 | Discussion

The aim of this chapter has been to explain why certain places in the Netherlands 
were more lethal to male and female infants than others during the final quarter 
of the nineteenth century. The outcomes of this study give no evidence that Roman 
Catholicism was a major determinant of Dutch infant mortality in the past; neither 
directly, as the proportion of Roman Catholics, or indirectly, through fertility and 
migration. When controlled for spatial clustering, the significant effects we found 
in the OLS model for both male and female infants diminished if not disappeared 
entirely. This indicates that Roman Catholicism did not determine infant mortality 
due to infectious diseases, but that high infant mortality levels happened to occur in 
municipalities that were predominantly Roman Catholic. This does not necessarily 
mean that religion did not affect infant mortality at all during the period under study, 
but rather that the importance of Roman Catholicism in previous research is highly 
overstated as it had no uniform effect on infant mortality levels in the Netherlands.

We have also accounted for local socioeconomic, ecological and medical circumstances. 
We find indications of an urban penalty for both sexes, although the effect fluctuated 
more for boys than girls. This might be due to the fact that certain communicable 
diseases, with different outcomes for boys versus girls, were more prominent in 
one period than the next. Our analysis indicates that ecological conditions within a 
municipality were essential in determining infant mortality patterns due to infectious 
diseases. Sand as the dominant soil type strongly decreased levels of infant death for 
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both sexes throughout the research period, indicating that there was less exposure 
to communicable diseases in municipalities with sandy soil, which emphasizes the 
necessity of incorporating ecological indicators in future research.

In addition, our study indicates that female labour participation was associated with 
higher male infant mortality levels, but had no effect on female infant mortality 
levels. In general, mortality risks are higher for infant boys and a mother’s presence 
may have been more essential to their survival than that of girls. In contrast to our 
initial hypothesis, the proportion of people working in agriculture played a beneficial 
role in the local infant mortality climate for both male and female infants. This effect 
may be related to the working conditions in agriculture, especially those of women 
of childbearing age. The focus of their work would have been around the home, 
which in turn implies they were more able to keep their babies safe from infectious 
diseases than mothers working away from home, at least in theory. However, only 
a multilevel analysis could offer us insight into the role of agriculture on infant 
mortality levels, as our speculation here teeters on the edge of ecological fallacy. It can 
also be interpreted as a sign that infants that were born in municipalities dependent 
on agriculture had a superior nutritional status, as their parents were more likely to 
work in agriculture. 

The role of medical practitioners may have been entirely different in comparison to 
midwives. For both boys and girls, the association between medical practitioners 
and infant mortality fluctuated over time and we even find a significant 
positive association between medical practitioners and infant mortality due to 
communicable diseases for the first cohort of female infants. This may be a sign of 
reverse causality, since doctors seemingly attracted sickness and death due to the 
nature of their profession, particularly during epidemics. In contrast, our analysis 
indicates that midwives had a stable and beneficial effect on infant mortality levels. 
Both male and female infants benefited from the presence of a midwife, even beyond 
the event of childbirth, at least with respect to some cohorts. To a certain extent, 
midwives seem to have acted as agents of change, improving the local disease 
environment by promoting appropriate infant care, personal and household hygiene 
and infant feeding practices.

Based on our analysis of municipal infant mortality data, we can conclude that 
infant mortality was strongly regionally determined. Spatial techniques are pivotal 
in estimating associations between infant mortality and structural characteristics 
correctly. Moreover, results presented in previous studies that do not take the 
similarities between neighbouring regions into account must be treated with 
caution. Both high and low levels of infant mortality from infectious diseases 
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were regionally determined and not randomly dispersed across the country. This 
study indicates that there was a regionality of infant mortality patterns in the late 
nineteenth-century Netherlands. This finding is, however, not entirely surprising, as 
the same effect has been found for other demographic events such as fertility. The 
fertility decline in the Dutch province of Limburg did not progress evenly across the 
region. Both the dispersion and the acceptance of modern reproductive behaviour 
were clustered within Limburg between 1850 and 1960, with some municipalities 
setting the declining trend and others lagging behind. This clustering can only partly 
be attributed to economic differentials: fertility behaviour may have been influenced 
by a regional tradition or regional culture in terms of mentality, although this 
mentality is hard to quantify (Engelen, 1987). 

Recent studies indicate the strong correlation between fertility rates in one region 
and those in neighbouring regions (Rotering, 2020). A case study on Prussia indicates 
that regional economic, social and cultural characteristics do not sufficiently 
explain the geographical clustering of fertility decline (Goldstein & Klüsener, 
2014). Strong fertility decline in an adjacent region was an important predictor of 
decreasing fertility levels, however, one that suggested that low fertility behaviour 
gradually diffused from central regions to become accepted in more peripheral 
rural areas through transportation and communication corridors, either delayed 
or accelerated by a region’s structural conditions. Similar effects have been found 
for Sweden between 1850 and 1950 (Junkka, 2018). The spatial patterns in Swedish 
marital fertility can be explained by the gradual diffusion of new norms regarding 
family size as well as differences in socioeconomic structure. At the beginning of 
and during the fertility transition, couples’ fertility behaviour was shaped by that of 
adjacent neighbourhoods, suggesting that there was an exchange of reproductive 
practices between neighbourhoods. Within neighbourhoods, long-term changes 
in neighbours’ fertility behaviour affected a couple’s risk of having another child 
during the same period; in contrast, short-term changes in neighbours’ reproductive 
habits did so before and after the fertility transition. This indicates that there 
were different social interaction mechanisms at play: as more couples adopted 
new norms regarding fertility and family formation, peer pressure for couples to 
conform to these new norms increased, and as more couples adapted to the new 
standard of a smaller family, opportunities for social learning increased, and, finally, 
increasing mobility between neighbourhoods ignited a cycle of peer pressure and 
social learning of new reproductive behaviour between neighbourhoods. Structural 
changes led to different preferences in family-size. In turn, these preferences were 
diffused through social interaction, which led to spatial differences in fertility.
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In future research, it is essential to delve deeper into the spatial clustering of infant 
mortality, concentrating on the clusters with similar infant mortality regimes. A 
systematic comparison between high-mortality and low-mortality climates can be 
used to study various socioeconomic, cultural, political and ecological dimensions 
that shape these disease environments. However, we may even want to look beyond 
the traditional approach of finding a unifying theory of mortality decline, and study 
the communication communities within single mortality clusters, as Simon Szreter 
(1996, 2011, 2015) has suggested doing, in order to advance the research on fertility 
decline, or rather fertility declines. The communication communities through which 
demographic behaviour is determined relate to the dynamic multitude of networks 
defining, developing and changing people’s social and gender identities which affect, 
at least in the context of Szreter’s work, fertility behaviour. Just like fertility, mortality 
is an incredibly complex and multidimensional demographic phenomenon; and 
there may be a myriad of mortality declines hidden within the national and regional 
aggregates. 

Just like fertility, infant mortality and mortality in general cannot and must not 
be studied as an isolated demographic event, but have to be studied in the broader 
human context that defines demographic behaviour from cradle to grave. Although 
the concept of disease environments enables us to geographically define the 
quantifiable interaction between people’s health, environment and disease, it does 
not necessarily offer us a way to incorporate the human interaction that seems to 
have shaped infant mortality patterns to such a significant extent. A tantalizing next 
step in mortality research would be to incorporate these social interaction effects 
into our theoretical framework, even if these lie beyond the realm of quantitative 
analysis. Most importantly, spatial statistics emphasize that in mortality research 
we should think in terms of mortality clusters, or rather, mortality regions. Future 
mortality research should focus on comparing these mortality regions to one 
another and on analysing the communication communities through which sickness, 
death and other demographic events are defined in these regions, thus providing 
a more historically accurate way to explain the many pathways that have led to 
historic mortality decline.
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Conclusion



Although many infants were born close to death in the Netherlands during the final 
decades of the nineteenth century, the risk of dying in the first year of life was not 
evenly distributed across the country. Certain regions were seemingly better suited 
for infant survival than others. From the 1870s onwards, the regions that previously 
had the highest levels of infant death, the western provinces of Noord-Holland, Zuid-
Holland, Utrecht and Zeeland, underwent the steepest decline within the nation. 
In contrast, infant mortality rates in the predominantly Roman Catholic provinces 
of Noord-Brabant and Limburg rapidly grew out to be the highest in the country 
and stayed so well into the twentieth century; an observation that has sparked a 
lively ongoing debate for the past 150 years on the extent to which infant mortality 
patterns in the Netherlands were shaped by Roman Catholicism. 

This study has used this historiographic focus as a starting point. Against the 
backdrop of the onset of a historic rise in life expectancy and an epidemiological shift 
towards lifestyle-related and man-made diseases, this study has aimed to ascertain 
whether the Roman Catholic denomination was a decisive factor in determining 
infant mortality patterns in the Netherlands during the final quarter of the 
nineteenth century. Did Roman Catholic municipalities have higher infant mortality 
rates than non-Catholic ones? In addition, did Roman Catholic municipalities have 
more ‘traditional’ cause-of-death patterns, i.e. that more infants died of infectious 
diseases in Roman Catholic municipalities in comparison to non-Catholic ones? 
Lastly, which contextual determinants were actually responsible for municipal 
differentiation in infant death?

The explanatory framework underlying this study combines two separate theoretical 
models which can be roughly summarized as religion versus region. The religion 
model pertains to certain behavioural characteristics endangering infant lives deemed 
typical for Dutch Roman Catholics: high fertility, poor infant feeding habits and an 
overall cultural rigidity towards modern understandings in medicine, hygiene and 
child care. The region model focuses on certain regional features, other than religion, to 
account for regional differences in infant mortality, such as soil type, urbanization, the 
standard of living, and the availability and accessibility of medical care.

For this study, a unique source has been used. Between 1875 and 1899, cause-specific 
mortality overviews for all Dutch municipalities were published in five consecutive 
books by the provincial statistical boards under the auspices of the Ministry of the 
Interior. The nomenclature used in these overviews consists of 34 different categories 
of causes of death and a 35th category to account for all deaths that occurred without 
medical treatment prior to a person’s passing. Stillbirths were counted separately. 
All other deaths were divided into 8 different age categories for male and female 
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mortality, respectively: infants, children under 5 years of age, children aged 5 to 13, 
adolescents aged 14 to 19, adults aged 20 to 49, adults aged 50 to 64, adults aged 65 
to 79, adults over 80 years of age, and a final age category for persons whose age 
was unknown. To accommodate comparative longitudinal epidemiological and 
demographic analysis, the original categories from the five-yearly overviews have 
been rearranged according to the ninth version of the International Classification 
of Diseases, since this source predates a uniform standard of recording diseases and 
causes of death.

This study has set out to provide new insights by adding two new approaches to the 
equation. The earlier stages of the debate on diverging infant mortality levels were 
dominated by studies based on highly aggregated, either national or provincial level, 
data. Although the foundations of modern mortality research can be attributed to 
these studies, they fail to account for significant local health differences. Nowadays, 
most studies use life course methods focused on the individual’s family or household 
context, underlining the fundamental influence of the social context on both life 
and death. This study uses the newly digitized municipal-level data on cause-specific 
infant mortality to bridge the gap between these two strands of research. By mapping 
infant mortality patterns for all Dutch municipalities between 1875 and 1899, this 
study delves further into the local and regional contexts defining infant death in 
the Netherlands in the past. This offers a way to localize broader patterns that could 
potentially provide new starting points for further individual-level research. 

Furthermore, a spatial component is added to this study’s analytical framework. 
Recent historical infant mortality studies indicate that the place of birth and 
residence were pivotal for an infant’s chances of survival. Geography has always 
played a prominent role in explaining pronounced mortality differences, even in 
contemporary work such as John Snow’s ground-breaking work on the relationship 
between the 1854 outbreak of cholera in London and a contaminated water supply. 
Nonetheless, geography still remains somewhat the poor relation in historical 
mortality research, something this study has aimed to remedy. Demographic 
events are not likely to be randomly distributed across space. Infant mortality is no 
exception to this rule. It may be dependent on geographical attributes, for instance 
the mortality situation in municipalities located nearby, or even on a location’s 
ecological settings as soil conditions can have a major effect on people’s health. 
Therefore, a municipality’s surroundings as well as the levels of infant mortality 
in neighbouring municipalities have been taken into account as an addition to 
the region model, presuming that, according to Tobler’s First Law of Geography, 
municipalities located in close proximity to each other had more in common than 
those located farther apart, even in death.
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The three chapters that form the main body of this study each approach its subject 
from a different angle. In Chapter 2, this study’s main historical source – the 
municipal cause-of-death registers covering the final quarter of the nineteenth 
century – takes centre stage in order to explore its origins, evolution and some of the 
limitations its use may have in historical infant mortality research. These registers 
reflect contemporary medical science, diagnostic methods and coding procedures 
as much as actual epidemiological changes; differentiating between them can be a 
major challenge. This can have a profound effect on our understanding of death and 
disease in the past, however. Rearranging historical cause-of-death data according 
to an internationally uniform method, such as the International Classification of 
Diseases, does not necessarily uncover the imperfections we find in the original 
sources, as this chapter shows by analysing causes of infant death for the individual 
provinces.

Chapter 3 focuses on local and regional differences in infant mortality by mapping 
levels of infant death for all municipalities for five consecutive time periods 
between 1875 and 1899. This chapter explores whether overall infant mortality and 
infant death due to food- and water-borne diseases increased homogenously in 
predominantly Roman Catholic municipalities, as a community-wide gradual shift 
towards artificial infant feeding amongst Roman Catholic women would suggest. The 
high levels of infant mortality reported for the Roman Catholic provinces of Noord-
Brabant and Limburg during the final quarter of the nineteenth century have been 
attributed to an increasing reluctance amongst women in Catholic communities to 
breastfeed their children. A shift in the Roman Catholic ideological system towards 
the end of the nineteenth century allegedly imposed a modest dress code on girls 
and women, which resulted in a negative attitude towards breastfeeding. Without 
a healthy nutritional alternative for breastfeeding available, many infants became 
sick and died. In this respect, gastrointestinal diseases, such as typhus, typhoid fever, 
diarrhoea, dysentery, acute diseases of the digestive system, and cholera, deserve 
particular attention. 

Chapter 4 provides the final step in this study’s analysis of the interrelationship 
between region, religion and infant mortality by adding the context of a 
municipality’s ecological conditions as well as the levels of infant mortality in 
neighbouring municipalities. The starting point of this chapter is the assumption 
that anti-modernism was typical for all Dutch Roman Catholics, of which the effect 
would have been strongest on infant mortality due to infectious diseases, as these 
are, at least from an epidemiological perspective, more traditional causes of death. 
The alleged cultural rigidity is presented as having been a rather new phenomenon, 
driven by both political and economic factors occurring during the second half of 
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the nineteenth century. On the one hand, a process of pillarization, or verzuiling, 
increasingly segregated Dutch Roman Catholics from other denominations in all 
aspects of everyday life. Constitutional changes in 1848 ended centuries of oppression 
of Roman Catholics in the Netherlands. The emancipation of Dutch Roman 
Catholics coincided with increasingly conservative, centralist tendencies within 
the Church, consolidating papal authority within it. This furthered denominational 
fragmentation within the Netherlands. On the other hand, the economic crises after 
1865 halted seasonal migration and thus hindered the free dissemination of new 
ideas in Roman Catholic areas. Any new knowledge would now only be accessible 
through the local priest and the local schoolteacher. This seemingly tipped the scale 
towards a more inward-looking culture, characterized by an aversion to any outside 
people, ideas and knowledge; regardless of whether they meant the difference 
between life and death. If cultural rigidity towards modern insights into medicine, 
infant care and hygiene was indeed characteristic for Dutch Roman Catholics, it 
would have impeded progress towards a modern epidemiological era in which most 
deaths due to infectious diseases can be prevented. Moreover, from a biological 
perspective boys are at a disadvantage during the first year of life, making them more 
susceptible to diseases. Additionally, infectious disease exposure and resistance 
may have differed due to gendered patterns in medical care and food. Therefore, 
this chapter differentiates between male and female infant mortality. This chapter 
implements spatial analytical methods to look into the relationship between infant 
mortality due to infectious diseases and local cultural, socioeconomic, ecological and 
behavioural characteristics for five consecutive time periods between 1875 and 1899, 
implementing the explanatory framework described above.

This study’s most important outcome is that there was a strong regional effect 
determining infant mortality patterns in the Netherlands between 1875 and 1899. 
Above all, this study is testament to the complex entanglement between religion 
and region in the Netherlands during the final decades of the nineteenth century. 
Measuring the Dutch Roman Catholic denomination captures much more than 
just the sum of its belief system, social network and ethics: it also tells us where a 
municipality is located within the country. In other words, religion also measures 
region, which can be explained by what is often referred to as the border between 
Rome and Reformation. The majority of Dutch Roman Catholics have traditionally 
lived in Noord-Brabant and Limburg, located in the south-east, and in several 
groups of municipalities outside of those two provinces, for example the Twente 
region in Overijssel, Nijmegen and its immediate surroundings in Gelderland, 
Amsterdam, Haarlem and adjacent municipalities in Noord-Holland, and a number 
of municipalities in Utrecht. 



162 chapter 5

This study has presented evidence which demonstrates irrefutably that there was no 
homogeneity in poor infant survival in Dutch Roman Catholic municipalities in the 
Netherlands. The nationwide mapping of infant mortality rates in Chapter 3 provides 
a far more nuanced picture, for both all-cause mortality as well as for mortality 
due to food- and water-borne infectious diseases. It is correct that infant mortality 
rates in general declined faster along the coast and more slowly in the eastern part 
of the Netherlands. However, many municipalities across the country deviated 
considerably from this overall trend: the levels of infants dying of gastrointestinal 
diseases increased in many municipalities during the final quarter of the nineteenth 
century, regardless of their dominant religious denomination. Moreover, a 
considerable number of Roman Catholic communities actually underwent a decrease 
in infant mortality due to digestive diseases, whereas multiple orthodox Protestant 
municipalities along the Moerdijk and in the Veluwe region witnessed a dramatic 
rise in infant death due to food- and water-borne infectious diseases, although this 
result may be somewhat distorted by under-registration of this type of virulent 
diseases in some periods. 

The results in Chapter 4 give no evidence that Roman Catholicism was a major 
determinant of Dutch infant mortality in the past, neither directly, as the proportion 
of Roman Catholics within a municipality, nor indirectly, through fertility and 
migration. When the geographical context is taken into account, the analysis shows 
that region acts as a confounding factor between Roman Catholicism and infant 
mortality due to infectious diseases. The role of Roman Catholicism diminishes as 
soon as we control for geographical interdependence of infant mortality levels. The 
coefficient only remains significant for both boys and girls in the final period under 
study. In addition, we find two borderline significant positive associations for the 
second and fourth cohort of female infants. 

In addition to religious denomination, Chapter 4 has also incorporated indicators to 
account for certain behavioural aspects attributed to Dutch Roman Catholics, which 
have been linked to high infant mortality in past research. To see whether high 
fertility in Roman Catholic municipalities contributed to a harsher infant mortality 
climate crude fertility rates have been added to the analysis as a proxy for marital 
fertility. High fertility can affect both mother and child, since a high number of 
pregnancies can deplete the mother’s biological resources endangering both her own 
health as well as that of her child. Furthermore, increasing family size also means 
that parental care and family resources have to be divided over a growing number 
of people, which can put its most vulnerable members at risk. Based on the spatial 
lag model, we find no significant associations for male infants and only a significant 
positive association for the last cohort of female infants. This may be related to the 
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fact that girls were the subordinated sex regarding the allocation and consumption 
of scarce resources and child care. 

Migration rates have been used to operationalize the hypothesized traditionalist 
and xenophobic mentality. Migration rates did not have any significant associations 
with infant mortality due to infectious diseases in the spatial analysis, neither for 
boys or girls. The negligible influence of both determinants further substantiates 
the evidence that Roman Catholicism was at best of minor importance in shaping 
infant mortality patterns. The results in this study indicate that Roman Catholicism 
did not determine infant mortality, but that high infant mortality happened to 
occur in Roman Catholic municipalities. In addition, this means that Roman Catholic 
municipalities did not necessarily have a more epidemiologically traditional cause-
of-death regime.

All in all, Roman Catholicism most certainly cannot be viewed as the main culprit 
in creating hostile conditions for infant survival. This leads us to the final question 
this study has addressed: if not Roman Catholicism, which contextual factors do in 
fact explain infant mortality differentials between Dutch municipalities between 
1875 and 1899? Besides the measures associated with Roman Catholicism, population 
density, female labour participation, the proportion of people working in agriculture, 
the dominant soil condition, and the number of doctors and midwives, respectively, 
have been added to the analysis to account for indicators commonly linked to high 
infant mortality levels, which are presented below in order of importance in the 
results of the spatial analysis in Chapter 4. 

The effect of female labour participation on infant survival is explained in different 
ways in other studies. As more women worked outside the home, infant mortality 
increased since these mothers could not breastfeed their infants, particularly 
in poorer areas where the mother’s contribution to the household income was 
essential for survival. Other research shows, however, that the mother’s absence did 
not necessarily lead to higher infant mortality. The unhealthy working and living 
conditions associated with certain work environments such as heavy industry did, 
however. The results of the spatial analysis indicate that boys were particularly 
vulnerable as more women participated in the paid labour market: we find a 
significant positive association for boys only during the first, fourth and final period 
under study. The conditions associated with mothers’ absence from the home, 
i.e. poor infant care and feeding, put male infants’ lives more at risk, additional to 
their relative biological disadvantage. High female labour participation may act as 
a confounder of poverty, as poor economic conditions would force more women into 
wage labour jobs. In other words, living conditions and the overall standard of living 
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could have been worse in areas with high female labour participation, exacerbating 
the local mortality climate for male infants in particular.

Two separate contextual indicators have been used in the analysis to explore the 
contribution of formal medical care to infant mortality levels. The contribution of 
curative medicine to infant health would have been negligible during the nineteenth 
century. Medical practitioners and midwives acted first and foremost as agents of 
change, disseminating modern ideas on prophylaxis, child care and infant feeding 
practices. Yet access to a doctor and often even to trained midwives was relatively 
limited in rural areas in the Netherlands, although no province suffered from such 
low numbers of doctors as Limburg, as Chapter 2 indicates. For childbirth, people 
relied mostly on midwives or even on dry-nurses in areas with few trained midwives. 
The availability of medical practitioners and midwives is often assumed to be 
strongly related to mortality outcomes for infants. However, this study’s analysis 
does not confirm this. This study shows a significant positive correlation for the 
first cohort of female infants, which was most likely the result of reverse causality; 
physicians tended to attract death and disease by the nature of their profession alone 
and it appears that girls suffered in particular. Midwives seem to have been the true 
agents of change regarding infant health, at least to a certain extent, contributing to 
lower male infant mortality due to infectious disease during the second and third 
period. For girls, we find a significant negative association for the final cohort. The 
influence of midwives may have been more prominent because there were simply 
more midwives available as providers of formal medical care and they would come 
into more frequent contact with mothers than medical practitioners due to the 
nature of their work.

Population density can be a double-edged sword. On the one hand, the risk of 
contracting an infectious disease was higher in densely populated municipalities, 
particularly for infants and especially before public health measures were 
universally implemented. The potential for widespread contamination was simply 
larger in cities. People came into more frequent contact with each other and more 
people made use of the same facilities such as wells and pumps in urban settings 
compared to rural areas. On the other hand, more densely populated areas benefited 
from public health measures earlier than rural regions, since the success of these 
measures was largely dependent upon local initiative, material and intellectual 
capital and bureaucratic infrastructure, which were more at hand in cities. The 
results show that the association between population density and infant mortality 
fluctuated considerably for boys and was relatively stable for girls. When we control 
for infant mortality levels in surrounding municipalities, we find a significant 
positive association for the second and final cohort of male infants. For female 
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infants, we find a significant positive association during the first, second and final 
period under study. The two sexes are affected differently by infectious diseases, due 
to an often complex combination of biological, ecological, social and cultural factors. 
The analysis in this study does not differentiate between individual infectious 
diseases, but the differences by sex and by period may have been caused by the fact 
that some communicable diseases were more prominent in one time period than in 
other, with differing outcomes for boys versus girls.

The strong differentiation in infant mortality has also been related to differences 
in the standard of living due to the agricultural crisis between 1878 and 1895, which 
affected the south-eastern regions of the Netherlands most as these were mostly 
dependent on farming. In contrast, the western and highly urbanized parts of the 
country benefited from the agricultural recession: lower food prices made a more 
nutritious diet accessible even for the lowest classes. In other words, higher numbers 
of a municipality’s population working in agriculture would have worsened infant 
survival chances. Yet the outcomes of this study present us with quite the opposite 
picture. The proportion of a municipality’s population working in agriculture was 
related to lower infant mortality rates for both boys and girls. We find a significan 
negative association for every male cohort except for the second one. For girls, we fin 
a significant negative association for the second, third and last cohort in the spatial 
lag model. This may be linked to female working conditions in agriculture. The focus 
of women’s agricultural work would have been around the home, which implies 
that they were more able to keep their babies healthy than mothers working away 
from home, at least in theory. Another explanation may be that the nutritional status 
of people living in agricultural municipalities was superior to that of their peers 
elsewhere, making infants more resilient against virulent diseases and improving 
their chances of survival if they did contract a disease.

Soil condition was a decisive factor for infant survival. For all five cohorts, lower 
infant mortality levels were highly significantly associated with sandy soils. 
Local differences in infant mortality have been connected to soil condition in past 
research. Soil types with poor permeability are generally associated with a higher 
risk of exposure to infectious diseases. Since children until twelve to eighteen 
months explore their immediate surroundings with their mouths, infants are at 
risk of ingesting contaminated dirt. Sandy soils would have reduced the chances 
of exposure to dangerous pathogens, as the ground’s higher permeability implies 
better water quality and fewer pools of stagnant, and possibly contaminated, water.

Yet the single most important conclusion of this study is that there was a strong 
regionality to infant mortality patterns in the Netherlands between 1875 and 1899. 
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Both male and female infant mortality tended to cluster in the late nineteenth-
century Netherlands. Levels of infant death in one municipality were strongly 
defined by those in neighbouring municipalities. Clusters of municipalities with 
high infant mortality could be found in the region of Zeeuws-Vlaanderen, in the 
southern tip of Zeeland, in the area surrounding Hilversum in Noord-Holland, along 
the Moerdijk on the border between Noord-Brabant and Zuid-Holland, in the Meuse 
and Rhine river deltas, as well as near the German and Belgian borders in the province 
of Limburg. In contrast, clusters of municipalities with lower infant mortality could 
be found in Drenthe and the eastern part of Friesland. Both high and low mortality 
were regionally determined, or rather spatially dependent, and not dispersed 
randomly across the country; a clustering this study does not provide an explanation 
for. This conclusion ties in nicely with earlier work showing the existence of local 
cultures, most notably in infant feeding, with an evident abstinence of breastfeeding 
in the province of Noord-Brabant, leading to higher infant mortality, particularly in 
summer. Historical fertility research has yielded similar results. In the province of 
Limburg, the dispersion and acceptance of modern reproductive behaviour did not 
happen simultaneously in all municipalities. Some were forerunners in the declining 
fertility trend, while others lagged behind. This regional clustering was only partly 
related to economic conditions and may rather have been a direct consequence 
of different regional traditions or cultures. Nevertheless, due to the distinct 
denominational makeup of the Netherlands in the past, the regional clustering in 
demographic behaviour – regardless of whether we study the beginning or, rather, 
the end of life – can erroneously be attributed to religion and it is absolutely pivotal to 
distinguish one from the other in future research.

This study shows that a more local and regional approach is essential for future 
historical infant mortality research. However, there is simply not a great abundance 
of historical sources available to thoroughly study the phenomenon. The historical 
cause-of-death registers used in this study give a uniquely rich insight into the 
epidemiological history of the Netherlands. However, as Chapter 2 shows, a word of 
caution is in order as the observed epidemiological changes can be attributed to actual 
changes in dominant causes of death, but also to diagnostic and coding divergences 
and changes in how diseases are defined. These may lead to underrepresentation 
of the number of infant deaths due to infectious diseases. More importantly, when 
we use causes of death as a way to investigate breastfeeding patterns we should 
know which categories can be linked to gastrointestinal diseases. By studying the 
proportions of historical causes of infant death, we can identify which categories 
should be used with caution when used in infant mortality research. Current efforts 
to digitize the relatively few remaining individual-level cause-of-death registration 
forms, which lie at the basis of the municipal cause-of-death registers, may allow us 
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to move past the limitations the aggregated nomenclature has; these doodsbriefjes, 
or death letters, list both an individual’s primary and secondary cause of death, 
as well as information on a person’s place of residence, age, sex and occupation. 
Hopefully, this additional information will allow us to analyse problematic, but 
highly relevant categories such as debility and consumption, diarrhoea, acute 
diseases of the digestive system, arrested development, and convulsions, trismus and 
epilepsy further.

Although this study rules out the possibility of Roman Catholicism being an 
important indicator of high infant mortality, this does not necessarily mean that 
religious doctrine, social networks, habits and traditions did not have any effect at all 
on infant health in the Netherlands in the past. At the end of the nineteenth century, 
the Netherlands harboured a wide variety of religious denominations. This study has 
only focused on the role of Roman Catholicism in the municipal context. Multiple 
studies have demonstrated the health advantages of the Dutch Jewish population 
over other denominational groups, particularly in respect to young children. Yet due 
to the relatively small proportions of both the Ashkenazim and Sephardim at the 
municipal level, these effects have to be measured at the level of neighbourhoods 
or individuals and families, emphasizing the need for multilevel analysis in future 
infant mortality research. Nonetheless, there are seemingly other powers at play 
with Judaism than there are with Roman Catholicism. The strong adherence of Dutch 
Jews to the 613 commandments, or mitzvah, particularly those surrounding food, led 
to higher survival chances amongst Jewish infants. The effect of Roman Catholicism 
on infant survival diminishes considerably when region is taken into account, 
indicating that religious denomination does not necessarily measure religion-
specific dynamics when Roman Catholicism is used as an explanatory factor. 

Even in death, no man is an island. The strong spatial dependence of infant mortality 
found in this study is a strong reminder that human demographic behaviour is shaped 
within the broader human context. Infant mortality is not an isolated demographic 
event and should not be treated as such in future research. The deaths featured in this 
study were to a large extent determined by the local and regional context in which 
these children lived their short lives. To understand the regional clustering that 
determined infant mortality patterns in the past we may have to move away from 
the traditional approach of finding a unifying theory. Simon Szreter has suggested as 
much for the research on fertility decline, or rather the many fertility declines, with 
his concept of communication communities, through which demographic behaviour 
takes shape. These communication communities are the dynamic multitude of social 
networks through which people define, develop and change their social and gender 
identities affecting, at least from the perspective of Szreter’s work, fertility behaviour. 
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Implementing such a concept in the field of mortality research demands that we 
devise new analytical strategies to successfully incorporate the effects of social 
interaction between individuals, families, households, municipalities and regions on 
survival chances. New studies should use both quantitative and qualitative methods 
to uncover the variety of networks through which behaviour and attitudes affecting 
death and disease in the past took shape and changed over time, placing them firmly 
within their own social, cultural, political, religious, economic and ecological context, 
so we can clearly see the many mortality histories that lie hidden behind national 
and regional aggregates.
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Appendix | Standardization of 
municipalities, 1899
Zeeland
Bath: Dissolved into Rilland-Bath in 1878.
Heille: Dissolved into Sluis in 1880.
Neuzen: Dissolved into Terneuzen in 1877.
Rilland: Dissolved into Rilland-Bath in 1878.
Sint Anna ter Muiden: Dissolved into Sluis in 1880.

Zuid-Holland
Charlois: Dissolved into Rotterdam in 1895.
Delfshaven: Dissolved into Rotterdam in 1886.
Groote Lindt: Dissolved into Zwijndrecht in 1881.
Kralingen: Dissolved into Rotterdam in 1895.

Noord-Brabant
Emmikhoven: Dissolved into Almkerk in 1879.

Limburg
Rimburg: Dissolved into Ubach over Worms in 1887.
Strucht: Dissolved into Schin op Geul in 1879. 

Drenthe
Dalen/Schoonebeek:  Schoonebeek dissolved into the municipalities of Dalen and 

Schoonebeek in 1884. For Schoonebeek, we have used the 
figures of Dalen for the 1879-1884 period. To avoid a distorted 
total of net-migration, the out-migration of Schoonebeek 
was used for Dalen for the year 1884 and the in-migration of 
Dalen was used for Schoonebeek for the year 1884.
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Summary

This study centres around municipal infant mortality differentials in the Netherlands 
between 1875 and 1899. From the 1870s onwards, infant mortality started to decline 
rapidly throughout the country. The predominantly Roman Catholic provinces 
of Noord-Brabant and Limburg, however, began to lag behind. As a consequence, 
the relationship between Roman Catholicism and poor infant survival became a 
historiographic point of contention. By using historical cause-of-death registers as 
its main source material, this study focuses on the question whether Dutch infant 
mortality patterns were defined by Roman Catholicism between 1875 and 1899. In 
addition, did Roman Catholic municipalities have higher infant mortality rates than 
their non-Catholic counterparts? Furthermore, did Roman Catholic municipalities 
have more traditional patterns of causes of infant death, meaning that infectious 
diseases were more prevalent in Roman Catholic municipalities? Lastly, which 
contextual determinants contributed to infant mortality differentiation?

The explanatory model of this study integrates two strands of research, roughly 
summarized as religion versus region. On the one hand, it focuses on religious 
characteristics linked to Dutch Roman Catholics that are associated with high 
infant mortality: high fertility, poor breastfeeding practices in a time without 
proper substitutes available and an overall cultural rigidity. On the other hand, it 
looks into regional attributes, other than religion, that have been related to infant 
mortality differentials in previous research: urbanization, standard of living and the 
availability of medical care. Additionally, this study intends to provide new insights 
by adding the local and regional contexts that shaped infant mortality patterns in 
the past. Firstly, this bridges the gap between studies based on highly aggregated 
data and individual-level research using life course approaches. By localizing broader 
municipal patterns in infant mortality, this study sets out to provide new points of 
departure for future individual-level research. Secondly, this study incorporates a 
spatial component into its analysis. Recent studies have indicated that the place of 
birth and residence were pivotal for survival chances early in life. Therefore, both the 
ecological settings, using soil type as an explanatory factor, as well as infant mortality 
levels in surrounding municipalities are added to the analytical framework. 

This study does not provide any evidence that Roman Catholicism was a major 
determinant of Dutch infant mortality differentials between 1875 and 1899; neither 
directly or indirectly. There was no homogeneity in poor infant survival in Dutch 
Roman Catholic municipalities. The nationwide mapping of municipal patterns in 
infant mortality in general and due to food- and water-borne infectious diseases in 
particular shows a much more nuanced picture. Although infant mortality did indeed 
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decline faster along the coast and slower in south-eastern parts of the country, many 
municipalities deviated from this trend. This observation is further substantiated 
by this study’s spatial analysis, which indicates that Roman Catholicism did not 
necessarily define infant mortality. High infant mortality just happened to occur 
in Roman Catholic municipalities. Additionally, Roman Catholic municipalities did 
not necessarily have more traditional cause-of-death patterns. Then again, this does 
not imply that religion did not affect infant mortality at all during the final decades 
of the nineteenth century, but rather that the importance of Roman Catholicism is 
highly overstated in previous research. 

Yet if not Roman Catholicism, which determinants did define infant mortality 
patterns in the Netherlands between 1875 and 1899? This study has accounted for 
local socioeconomic, medical and ecological circumstances for this purpose. The 
results of this study’s spatial analysis indicate that female labour participation 
was partly associated with higher infant mortality amongst boys. In contrast, it 
did not affect female infant survival at all. Women’s work is deemed to have had a 
detrimental effect on infant health. Their work kept mothers away from home, 
suggesting that they could not properly breastfeed or care for their babies. On the 
other hand, other work suggests that the living and working conditions associated 
with certain work environments, such as heavy industry, were the actual culprit. In 
the late nineteenth-century Netherlands, female labour participation was especially 
harmful to male infants, on top of the relative biological disadvantage that already 
affects boys early in life. However, female labour participation may be a confounding 
factor for poverty, as poverty forced more women onto the paid labour market. In 
other words, living conditions and the overall standard of living may have been worse 
in municipalities with high female labour participation, affecting boys in particular.

The contribution of curative medicine to infant survival would have been negligible 
at the end of the nineteenth century. Instead, medical practitioners and midwives 
acted as agents of change, disseminating modern knowledge on disease prevention, 
child care and infant feeding practices. The spatial analysis implies that medical 
practitioners had little impact on infant health. This study even finds some evidence 
of what may be reverse causality for female infant mortality; physicians tended to 
attract death by the nature of their profession itself. Midwives seem to have been the 
true agents of change in shaping infant mortality, at least to a certain extent. Their 
influence may have been more prominent in infant lives, simply because there were 
more midwives available to provide basic medical care and the nature of their work 
brought them into more frequent contact with mothers and their babies.
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Based on the spatial analysis, there are indications of an urban penalty for both 
boys and girls, although the effect fluctuated more for boys than for girls. The risk 
of contracting infectious diseases was simply higher in more densely populated 
areas, especially before the widespread introduction of public health measures. 
The differences between male and female infants might be explained by changes 
in prevalent communicable diseases over time, which would have affected boys 
differently compared to girls through a complex interplay between biological, 
ecological, social and cultural factors.

The outcomes of the spatial analysis contradict this study’s initial hypothesis 
on municipal labour participation in agriculture. Municipalities dependent on 
agriculture, mostly located in the south-eastern parts of the country, were hit hardest 
by the agricultural crisis between 1878 and 1895. In turn, this would have had a 
detrimental effect on infant health. Instead, the results show that the proportion 
of people working in agriculture actually had a partly beneficial effect on both the 
male and female infant mortality climate. This may be related to female working 
conditions in agriculture, which would have been mainly situated around the 
home, keeping mothers close to their children. Another explanation may be that 
the nutritional status of people living in agricultural municipalities was superior to 
that of people living elsewhere, making their infants less susceptible to infectious 
diseases and improving their survival chances if they did become sick.

This study demonstrates that soil condition was a decisive factor for infant survival. 
In past research, differences in infant mortality have been linked to soil condition. In 
general, soil types with poor permeability are connected to a higher risk of exposure 
to communicable diseases. Furthermore, infants are particularly at risk to ingest 
contaminated dirt, as mouthing is natural behaviour for children up to twelve to 
eighteen months to explore their immediate surroundings. The analysis shows that 
sand as the dominant soil type strongly decreased infant mortality due to infectious 
diseases for both boys and girls throughout the entire research period. Because of 
their porous properties, sandy soils seemingly reduced the risk of contracting a 
disease through contaminated water or soil.

The most important conclusion of this study is that infant mortality patterns in the 
Netherlands between 1875 and 1899 were strongly regionally determined. First and 
foremost, this study is testament to the complex relationship between religion and 
region in the late nineteenth-century Netherlands. Measuring Roman Catholicism 
encapsulates more than just its denominational features alone: it also tells us where 
a municipality was located in the country. In other words, religion also measures 
region, due to the distinctive distribution of Roman Catholics across the Netherlands; 
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often referred to as the border between Rome and Reformation. It is therefore 
essential to distinguish between religion and region in future research. Otherwise, 
differences in demographic behaviour may be erroneously attributed to religion, 
simply because of the distinct religious composition of the Netherlands in the past. 
Even though this study rules out Roman Catholicism as an important indicator of 
high infant mortality, this does not automatically mean we should dismiss religion 
entirely. At the end of the nineteenth century, there were a great number of religious 
denominations in the Netherlands. Research focusing on other denominational 
groups may yield different results, as earlier historical studies on the health benefits 
of Jewish religious laws for children’s survival suggest. Nonetheless, a word of 
caution is in order that measuring religious denominations may encompass more 
than just the sum of its doctrine, social networks, habits and traditions, as is the case 
with Roman Catholicism. 

Above all, both high and low infant mortality tended to cluster in the Netherlands; a 
clustering this study does not explain. The levels of infant mortality due to infectious 
diseases were to a large extent determined by, or rather spatially dependent on, 
those levels found in neighbouring municipalities. The spatial dependence of infant 
mortality is a reminder that all life events are defined by its broader human contexts. 
Infant mortality patterns were not randomly dispersed across the country, but were 
regionally determined. This finding is not entirely surprising. Other studies have 
found the same effect for other demographic phenomena, most notably for fertility. 
Changes in demographic behaviour were largely determined by regional cultures. 
Different cultures led to different trajectories in demographic change. These 
regional cultures can only partly be explained by local economic, social and cultural 
characteristics and may even be unquantifiable.

In future research, it is essential to examine the spatial clustering in infant 
mortality further. By concentrating on clusters with similar mortality regimes, 
the socioeconomic, cultural, political and ecological dimensions that shape these 
mortality clusters can be identified in detail. We may even want to move past the 
traditional approach of finding a unifying theory for mortality decline. Simon Szreter 
has suggested to do so in order for the study of historic fertility decline, or rather the 
many fertility declines, to evolve. For this purpose, he has introduced the concept 
of communication communities: the dynamic variety of social networks through 
which people define, develop and change their social and gender identities that in 
turn affect fertility behaviour. Implementing such a concept in historical mortality 
research challenges us to devise new analytical strategies, even beyond the realm 
of quantitative research, to delve deeper into the effects of the social interaction 
between individuals, families, households, municipalities and regions on survival 
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chances. Together with the systematic comparison of individual mortality clusters, 
the analysis of the communication communities that may shape sickness, death 
and other life events can enable us to fully see the many mortality histories that lie 
hidden behind the national and regional aggregates. 
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Samenvatting

Dit onderzoek gaat over gemeentelijke verschillen in zuigelingensterfte in Nederland 
tussen 1875 en 1899. Vanaf de jaren ’70 van de negentiende eeuw begon de sterfte 
onder zuigelingen door het hele land sterk te dalen. De overwegend rooms-katholieke 
provincies Noord-Brabant en Limburg bleven echter achter. Als gevolg daarvan werd 
de relatie tussen rooms-katholicisme en slechte overlevingskansen voor zuigelingen 
een historiografisch geschilpunt. Door historische doodsoorzaakregisters als 
belangrijkste bronmateriaal te gebruiken, richt deze studie zich op de vraag 
of Nederlandse zuigelingensterftepatronen tussen 1875 en 1899 door rooms-
katholicisme bepaald werden. Kenden rooms-katholieke gemeenten bovendien een 
hogere zuigelingensterfte dan hun niet-katholieke tegenhangers? Hadden rooms-
katholieke gemeenten daarnaast meer traditionele patronen in doodsoorzaken 
onder zuigelingen, wat betekent dat infectieziektes meer voorkwamen in rooms-
katholieke gemeenten? Welke contextuele factoren droegen tenslotte bij aan 
verschillen in zuigelingensterfte?

Het verklaringsmodel dat in dit onderzoek wordt toegepast, voegt twee verschillende 
takken van onderzoek samen; kort samengevat als religie versus regio. Enerzijds 
concentreert dit onderzoek zich op religieuze karakteristieken, toegeschreven 
aan Nederlands rooms-katholieken, die in verband zijn gebracht met hoge 
zuigelingensterfte: hoge vruchtbaarheid, gebrekkige borstvoeding in een tijd 
zonder geschikte alternatieven en een algehele culturele starheid. Anderzijds focust 
deze studie zich op regionale kenmerken, buiten religie om, die in eerder onderzoek 
gerelateerd zijn aan verschillen in zuigelingensterfte: urbanisatie, standard of living
(letterlijk: levensstandaard) en de toegang tot medische zorg. Dit onderzoek wenst 
nieuwe inzichten te geven door zich tevens te focussen op de lokale en regionale 
contexten die bepalend waren voor zuigelingensterfte in het verleden. Zo wordt aan 
de ene kant de kloof tussen studies gebaseerd op geaggregeerde data overbrugd met 
onderzoek op individueel niveau vanuit een levensloopbenadering. Door bredere 
gemeentelijke patronen inzichtelijk te maken, hoopt deze studie aanknopingspunten 
te bieden voor toekomstig onderzoek op individueel niveau. Aan de andere kant voegt 
deze studie een spatiale component toe aan de analyse. Recent onderzoek toont aan 
dat de geboorte- en woonplaats doorslaggevend waren voor overlevingskansen op 
jonge leeftijd. Daarom zijn zowel de ecologische omgeving, waarbij het bodemtype 
is gebruikt als verklarende factor, als de zuigelingensterfteniveaus in omliggende 
gemeenten toegevoegd aan het analytisch kader.

jonge leeftijd. Daarom zijn zowel de ecologische omgeving, waarbij het bodemtype 
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Dit onderzoek geeft geen enkel bewijs dat rooms-katholicisme een belangrijke 
verklaringsfactor was van zuigelingensterfteverschillen in Nederland tussen 1875 en 
1899; direct noch indirect. Er was geen homogeniteit in zuigelingensterfte in rooms-
katholieke gemeenten. Het in kaart brengen van nationale patronen in gemeentelijke 
zuigelingensterfte, zowel van algehele zuigelingensterfte als die ten gevolge van 
door voedsel en water overgedragen infectieziektes, geeft een veel genuanceerder 
beeld. Hoewel zuigelingensterfte inderdaad sneller daalde aan de kust en langzamer 
in het zuidoosten van het land, weken veel gemeenten af van deze trend. Deze 
constatering wordt verder gestaafd door de spatiale analyse in deze studie, die 
aangeeft dat rooms-katholicisme niet bepalend was voor zuigelingensterfte. Hoge 
zuigelingensterfte vond veel eerder gewoon plaats in rooms-katholieke gemeenten. 
Bovendien hadden rooms-katholieke gemeenten niet wezenlijk meer traditionele 
doodsoorzaakpatronen. Dit betekent alhoewel niet dat religie geen enkel effect had 
op zuigelingensterfte in de laatste decennia van de negentiende eeuw, maar eerder 
dat de rol van rooms-katholicisme in eerder onderzoek teveel belang is toegedicht. 

Maar als het niet rooms-katholicisme was, welke factoren waren dan wel bepalend 
voor zuigelingensterftepatronen in Nederland tussen 1875 en 1899? Dit onderzoek 
heeft daarom ook gekeken naar lokale sociaaleconomische, medische en ecologische 
omstandigheden. De spatiale analyse wijst uit dat de arbeidsparticipatie van 
vrouwen deels gerelateerd was aan hogere zuigelingensterfte onder jongetjes. Het 
had daarentegen geen effect op zuigelingensterfte onder meisjes. Vrouwenarbeid is 
in verband gebracht met hogere zuigelingensterfte. Door hun werk konden moeders 
niet thuisblijven, waardoor zij ogenschijnlijk hun kinderen niet konden voorzien van 
borstvoeding of de juiste verzorging. In ander werk worden echter vooral de levens- 
en werkomstandigheden die sommige soorten werk, zoals de zware industrie, met 
zich meebrachten hiervoor verantwoordelijk gezien. In laat negentiende-eeuws 
Nederland was vrouwenarbeid met name schadelijk voor jongetjes, wat bovenop 
hun reeds bestaand biologisch nadeel ten opzichte van meisjes kwam. Niettemin 
kan vrouwenarbeid ook een vertekenende factor voor armoede zijn, aangezien 
armoede meer vrouwen de betaalde arbeidsmarkt op dwong. Met andere woorden, 
de levensomstandigheden en algehele levensstandaard waren mogelijk slechter 
in gemeenten met een hoge arbeidsparticipatie onder vrouwen, wat vooral zijn 
weerslag leek te hebben op jongetjes.

De bijdrage van de curatieve gezondheidszorg aan de overlevingskansen van 
zuigelingen zal verwaarloosbaar zijn geweest aan het einde van de negentiende 
eeuw. Geneeskundigen en vroedvrouwen zetten vooraleerst veranderingen 
in gang door moderne ideeën te verspreiden over ziektepreventie, kinderzorg 
en zuigelingenvoedingstechnieken. De spatiale analyse laat zien dat artsen 
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nauwelijks een bijdrage leverden aan de gezondheid van zuigelingen. Dit onderzoek 
vindt zelfs tekenen van wat waarschijnlijk reverse causality is (de omdraaiing 
van oorzaak en gevolg) voor zuigelingensterfte onder meisjes; medici trokken 
vanwege hun beroepsaard nu eenmaal sterfte aan. De werkelijke veranderingen 
werden klaarblijkelijk door vroedvrouwen bewerkstelligd, tot een zekere mate 
tenminste. Hun invloed zal meer voelbaar zijn geweest in de levens van zuigelingen, 
eenvoudigweg omdat er meer vroedvrouwen voor handen waren om medische zorg 
te verlenen en zij vanwege hun werk meer in contact kwamen met moeders en hun 
kinderen.

De spatiale analyse geeft indicaties van het bestaan van een urban penalty, de 
straf voor het stadse leven, voor zowel jongetjes als meisjes, hoewel het effect 
veranderlijker was voor jongens dan voor meisjes. Het risico om een infectieziekte op 
te lopen was dan ook eenvoudigweg groter in een dichter bevolkte omgeving, vooral 
in een tijd voor de grootschalige doorvoering van volksgezondheidsmaatregelen. 
De verschillen tussen jongens en meisjes kunnen mogelijkerwijs worden verklaard 
door veranderingen in dominante infectieziektes in de loop van de tijd, waardoor 
jongens door een complexe wisselwerking tussen biologische, ecologische, sociale en 
culturele factoren anders werden aangedaan dan meisjes. 

De resultaten van de spatiale analyse spreken de aanvankelijke hypothese van deze 
studie over de gemeentelijke arbeidsparticipatie in de landbouw tegen. Gemeenten 
die afhankelijk waren van landbouw, met name gesitueerd in de zuidoostelijke delen 
van het land, werden het zwaarst getroffen door de landbouwcrisis tussen 1878 en 
1895. Dit had, naar het zich laat aanzien, een schadelijke invloed op de gezondheid van 
zuigelingen. De resultaten laten desondanks zien dat het aandeel van de bevolking 
dat in de landbouw werkte deels een gunstige invloed had op het sterfteklimaat voor 
zowel jongetjes als meisjes. Dit heeft mogelijk te maken met de werkomstandigheden 
van vrouwen in de landbouw, wiens werkzaamheden met name rondom het 
huis plaatsvonden, dichtbij hun kinderen. Een andere verklaring is wellicht dat de 
nutritional status (letterlijk: voedingsstatus) van mensen in landbouwgemeenten 
superieur was aan die van mensen elders, waardoor zuigelingen minder vatbaar 
waren voor infectieziektes en de overlevingskansen van zuigelingen beter waren als 
zij onverhoopt toch ziek werden.

Deze studie toont aan dat de bodemgesteldheid een doorslaggevende factor was 
voor zuigelingensterfte. In eerder onderzoek zijn de verschillen in zuigelingensterfte 
gerelateerd aan de bodemgesteldheid. In het algemeen worden bodemtypes met 
een slechte waterdoorlatendheid in verband gebracht met een groter risico op 
blootstelling aan infectieziektes. Daarnaast lopen met name baby’s een groot 



risico om besmette aarde in te nemen, juist omdat het verkennen van de directe 
leefomgeving met de mond natuurlijk gedrag is voor kinderen tot twaalf tot 
achttien maanden oud. De analyse laat zien dat zand als dominante bodemtype 
zich vertaalde in lagere zuigelingensterfte aan infectieziektes, zowel onder jongens 
als onder meisjes, in de gehele onderzoeksperiode. Vanwege hun waterdoorlatende 
eigenschappen zullen zandgronden het risico om een ziekte op te lopen door besmet 
water of aarde verkleind hebben.

De belangrijkste conclusie van dit onderzoek is dat zuigelingensterftepatronen in 
Nederland tussen 1875 en 1899 grotendeels regionaal werden bepaald. Deze studie 
getuigt in de eerste plaats van de complexe verhouding tussen religie en regio in laat 
negentiende-eeuws Nederland. Het meten van rooms-katholicisme omvat namelijk 
meer dan geloofseigenschappen alleen: het vertelt ons ook waar een gemeente 
was gelegen in het land. Met andere woorden, religie meet ook regio, wat kan 
worden toegeschreven aan de kenmerkende verspreiding van rooms-katholieken 
door Nederland; vaak ook wel de grens tussen Rome en Reformatie genoemd. Het 
is daarom van essentieel belang dat er in toekomstig onderzoek goed onderscheid 
wordt gemaakt tussen religie en regio. De verschillen in demografisch gedrag 
kunnen anders ten onrechte worden toegeschreven aan religie, simpelweg vanwege 
de kenmerkende verdeling van religieuze groepen in Nederland in het verleden. 
Dat dit onderzoek uitsluit dat rooms-katholicisme een belangrijke indicator was, 
betekent niet dat we religie in het geheel moeten verwerpen als een mogelijke 
verklaring van zuigelingensterfteverschillen. Aan het einde van de negentiende 
eeuw waren er immers een groot aantal verschillende religies in Nederland. 
Onderzoek gericht op andere denominaties geeft wellicht andere uitkomsten, wat 
eerder historisch onderzoek naar de gezondheidsvoordelen van joodse religieuze 
wetten voor de overlevingskansen van kinderen doet vermoeden. Desalniettemin is 
een waarschuwing op zijn plek, omdat het meten van een religieuze denominatie 
meer kan omvatten dan de som van haar leer, sociale netwerken, gebruiken en 
tradities alleen, zoals het geval is met rooms-katholicisme.

Bovenal had zowel hoge als lage zuigelingensterfte de neiging om de clusteren in 
Nederland; deze studie geeft alhoewel geen verklaring voor deze clustering. De 
niveaus in zuigelingensterfte aan infectieziektes werden grotendeels bepaald 
door, of waren liever gezegd spatially dependent (letterlijk: spatiaal afhankelijk) 
van, de niveaus daarvan in omliggende gemeenten. De spatial dependence, de 
spatiale afhankelijkheid, van zuigelingensterfte herinnert er ons aan dat alle 
levensfeiten worden gevormd door de bredere menselijke context waarin wij leven. 
Zuigelingensterftepatronen waren niet willekeurig verspreid over het land, maar 
werden regionaal bepaald. Deze uitkomst is niet geheel verrassend. Ander onderzoek 

204 samenvatting



samenvatting 205

laat hetzelfde effect zien voor andere demografische verschijnselen, in het bijzonder 
voor vruchtbaarheid. Veranderingen in demografisch gedrag werden voor een 
groot deel bepaald door regionale culturen. Verschillende culturen leidden tot een 
verschillend verloop van demografische veranderingen. Deze regionale culturen 
kunnen slechts ten dele worden verklaard door lokale economische, sociale en 
culturele kenmerken en zijn mogelijkerwijs niet-kwantificeerbaar. 

In toekomstig onderzoek is het van cruciaal belang dat de spatiale clustering in 
zuigelingensterfte verder wordt bestudeerd. Door te focussen op clusters met 
vergelijkbare sterfteregimes kunnen de sociaaleconomische, culturele, politieke 
en ecologische dimensies van deze regimes in groter detail in kaart worden 
gebracht. Wellicht moeten we zelfs voorbij een eenduidige verklaring van de 
historische sterftedaling kijken. Simon Szreter heeft deze aanbeveling gedaan om 
de bestudering van de historische vruchtbaarheidsdaling, of liever gezegd de vele 
vruchtbaarheidsdalingen, naar een hoger niveau te tillen. Daarom heeft hij het begrip 
communication communities geïntroduceerd: de dynamische verscheidenheid aan 
sociale netwerken, waarbinnen mensen hun sociale en gender identiteiten bepalen, 
ontwikkelen en veranderen, die op hun beurt het geboortecijfer beïnvloeden. 
Een dergelijk concept toepassen in historisch sterfteonderzoek daagt ons uit om 
nieuwe onderzoeksstrategieën te ontwikkelen, mogelijk voorbij het kwantitatieve 
onderzoeksveld, om de effecten van sociale interactie tussen individuen, families, 
huishoudens, gemeenten en regio’s voor overlevingskansen verder te kunnen 
verkennen. In combinatie met de systematische vergelijking tussen afzonderlijke 
sterfteclusters, zou de analyse van de communication communities die wellicht 
bepalend zijn voor ziekte, dood en andere levensfeiten het ons mogelijk maken om 
de vele verschillende sterftegeschiedenissen te vertellen die verborgen liggen achter 
nationale en regionale cijfers. 
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religion to explore the local and regional contexts that  
shaped infant survival in the past.
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