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Introduction

In recent decades, many new resources in the form of micro-data have become available for researchers interested in population history.
 This has changed the prerequisites for research; new questions have been formulated, new methods applied and developed, and we have reached new valuable insights. This presentation has the aim of putting this development into perspective, discuss some characteristics of the new sources, and to give an overview of what has been accomplished with the new micro data. Some examples of results will be presented. Furthermore, possible directions of future development will be outlined. I have no intention of giving a complete overview of the research field and to discuss results from all available databases with micro-data. That would be a to ambitious task for the present occasion. The ambition is instead to give some insights in the possibilities of micro-data. Results from different countries are presented, but the focus will to a large extent be on Sweden where the Swedish development is used as an example. Another focus is on sources that allow for studies of longitudinal character on the lives of individuals, as well as on the family perspective when it comes to mortality.  

The great mortality decline

The focus in this presentation is about what new knowledge micro-data has contributed to in the research field of health and mortality in history. The increase in life expectancy has been one of the most fundamental changes in the conditions of mankind during the last centuries. How this could take place is however still an unresolved question, and to be able to analyse this deeper we need micro-data on individuals for a long time period. This is unfortunately usually not the case. The time perspective is important in this respect. We lack adequate sources on mortality for the ancient world and for the Middle Ages. Osteological studies can partly complement this lack, but more precise estimates are difficult or impossible to estimate. Death registers start to get available for some parts of Europe from the 15th century onwards, but more complete sources allowing for deeper studies do not appear until 18th and 19th century, and for large parts of the world even later. We must however not assume that the period before access to reliable sources was characterised by a constant high level of mortality. There were certainly large changes also previously. When this is being emphasized, there is on the other hand no indication that people in these older societies experienced high life expectancy. For the period with good information, we can however conclude that a revolution has taken place. From a situation with low life expectancy of about 30 years a couple of centuries ago, the modern man in at least the developed countries can expect to live almost 80 years and woman to over 80. 

Several explanations for this rapid change have been put forward, some will briefly be discussed here. Some argue for the importance of biological aspects. Changing climate is one aspect of this, but for a long term perspective, the changing relationship between man and microorganisms are perhaps more interesting. This relationship has developed over the complete history of mankind, and has led to devastating results in situations where populations have come into contact with microorganisms from which they have no immunological defence.
 This process has continued to have impact on the disease panorama. Mankind have always been under the threat of infections and the conditions for these infections to spread are therefore of vital importance for the understanding of health history. And these changing conditions have also influenced the relationship between man and microorganisms. For some important diseases it has been suggested that the decline was caused by less virulent forms appearing.
 The experiences from influenza epidemics illustrates this well. The problem is however that this hypothesis is difficult to substantiate in historical investigations. It easily ends up as a residual when other explanations fail to comply.

For a couple of decades, Thomas McKeown’s theories dominated the debate and were highly influential.
 To make a long history short, his basic argument was that medicine only contributed marginally to the mortality decline until the 1940’s. Earlier improved survival was to the absolute largest extent reached by improved living standards. A problem with his argumentation is that he did not present any real positive proofs on this. He ends up in this conclusion after having been able, in his mind, to exclude other possible alternatives. The risk is that his explanation wasn’t scrutinized to the same degree as the others. His dismissal of the alternative explanations can also be questioned in some cases. What do we include in the concept medicine for example? Is improved knowledge about how to preserve health part of medicine? How strong impact did the public health movement have?
 And have he really considered all possible alternatives? Another problem is his definition of living standard partly as more or less synonym to nutritional status. Improved nutritional status increases the capability to defend diseases. Living standard include however many other components (housing, etc). And as will be discussed below, nutritional status is also something that is not exclusively dependent on food intake. It is not something separate from the rest of society and it has its own history of interpretation.

Most researchers do however not deny that increased living standards, also when reduced to improved nutrition, were of vital importance. The question is rather if it is the only explanation or how much weight we shall put into it. It is also clear that curative medicine had only limited impact on the development in general until very recent times. Anti-diphtheria serum had some importance from the 1890’s, surgery improved with new techniques in the 19th century. The knowledge of asepsis and antisepsis lowered the risk for maternal mortality at maternity wards in the late 19th century. In total though, this contributed only marginally to the decline. There are however other ways where human agency could play a role. Obviously, many sorts of behaviour had and have impact on health (for example alcohol consumption, breast-feeding and so on). All kind of behaviour is however not determined by conscious choices to promote health. Some actions taken may have had impact. The cordon sanitaire as a protection against plague may have had some effect, a better organisation in society could avert health problems in times of crisis caused by war, famines, natural catastrophes etc. Smallpox vaccination is usually considered to be the first real strong effect of medicine. A devastating disease was combated in the 19th century and lost most of its importance in Europe. The defence that the vaccine created was surely effective, and even if some suggest that it lost its virulence
 the organisation in Sweden was undoubtedly efficient and is according to Sköld the major explanation why the disease almost totally disappeared in the country for some decades. 

Another aspect of medical interventions is the public health movement. The rapid decline in mortality in the unhealthy 19th century urban environments was certainly impressive. This indicates that there was room for action. And at the individual level, a greater awareness of the conditions for staying healthy may also have had an impact. These are questions that point towards the role of human agency. 

Some approaches to the history of mortality

Studies of the history of health and mortality are related to a wide range of questions. There are however some basic approaches that can be identified. I will below give some short comments on these, especially from the perspective on how different kind of micro-data can be used to illuminate these questions.

The most fundamental question is of course how health and mortality has changed over time. This is the first step - to get an overview on different measures such as crude death rates and life expectancy have developed. If aggregate statistics are available, as is the case in Sweden from 1749, these measures can be calculated without micro-data. Population statistics are unfortunately not easily available in most countries until considerably later. Micro-data is therefore necessary for constructing such measures and to create them for long time series. Especially in earlier times, it can however be difficult to relate the death to a population at risk, especially if we want to calculate age specific rates. It is however possible to create analysis on time series of deaths in order to analyse specific questions. These figures relate primarily to mortality. Time series for morbidity are unfortunately not gathered until recent periods, making it very difficult to analyse trends in health.

A sub question to the first one is how the mortality pattern looked like in different historical contexts and how it has changed, for example when it comes to sex differences, age specific levels and social inequality in mortality. Have there been similar patterns in different historical contexts and in different societies when it comes to what age groups were struck? Do we find that men or alternatively women were more exposed to death risks? Did death strike all social groups equally or were some groups more advantaged? How has the cause of death pattern changed? For all these questions, access to micro-data on populations is essential. Another question related to this concerns the temporal pattern of mortality. By looking at annual fluctuations, either from calculated death rates or from the number of deaths, we can analyse changes of the specific historical patterns in a more exact way. Thereby we get an idea about the extent that a society was characterised by crisis mortality and if these crises attenuated over time. In a similar way, it is possible to map spatial patterns in mortality. Was earlier times characterised by different mortality regimes that later became unified?

These questions inform us about important aspects of mortality and partly health conditions in history. But we are usually not satisfied with pure descriptions of these patterns. We also want to know what caused the high mortality and how come that survival started to improve so rapidly during the last centuries – i.e. how was the mortality decline accomplished? As mentioned above, several explanations have been suggested – improved standard of living, changes in relationship between man and microorganisms etc. These different hypotheses can sometimes be tested by published time series of statistics. If aggregate statistics are available for different measures of mortality, these can be related to for example economic development measured by price levels. The effect of sanitary improvements could be analysed by comparing different cities with different policies regarding health related issues. In most cases, however, more stringent hypotheses can be formulated when having access to micro-data.

In most cases, mortality is used as the dependent variable in analysis – we are interested in knowing how and why mortality patterns changed. It is however possible to use the opposite perspective - how has the changing mortality levels influenced other components in history? This is of importance for the discussion about fertility decline for example. But it is also important for explanations on the economic development. What effect did the decline in mortality and the resulting population increase have on economy? An increased supply of labour could be a positive injection for the finances. But an increasing population can also cause a large growth of unpropertied people that may lead to social tensions. In Sweden, the increasing population eventually resulted in massive emigration flows towards the end of the nineteenth century and early 20th century. This aspect will however not be dealt with here.

A final question concerns the relation between health and mortality. As already indicated, this is an issue that unfortunately is very difficult to study in an historical context, since morbidity data are usually not available. More comments will be presented in relation to future development of research.

Micro-data for population studies

Aggregate population statistics can be used for outlining the general trends in population history, but when it comes to more thorough analyses of the determinants to for example mortality decline such statistics have many restrictions. The most serious problem is however that aggregate statistics are rarely available for longer time periods – Sweden and Finland are exceptions with national population statistics already from the 18th century. Micro-data on populations provide a good complement in this respect and is necessary if we want to analyse the development from a long-term perspective. But it is not only a complement – it also allows for deeper analyses of the process and the possibility to study aspects of the decline that otherwise would be impossible to take into account. We can, depending on the information in the sources, analyse the effects of for example social class, place of residence, marital status and religious affiliation. In some countries, the development of mortality from different causes of death is furthermore possible to analyse. Micro-data also allows the use of more refined statistical methods. In some cases individual micro-data has been linked, making the data longitudinal. Thereby new possibilities to analyse life biographies has been opened. 

The early work of Henry and other French historical demographers stimulated the use of micro-data in research, something that became even stronger accentuated when the interest in social history increased from the 1960’s onwards. Different kinds of administrative data became attracted the attention of researchers, that used them in order to analyse social structures and lives of every-day man. But an important prerequisite for the further development was the rapid advances within IT. Entering these sources into databases made new ways of research possible. Cosequently, during the last decades a large variety of historical population databases have been created in different countries.

The background behind these databases has been different in many respects. The sources differ, as do the way the data has been entered and the financial support. The purpose of the digitisation has also differed. Since these conditions have some impact on the resulting databases, I will comment briefly on these matters. When it comes to the purpose of the database, it leads to different demands on the database. Some are developed within specific research projects, which may lead to a database design adequately adapted for these purposes. In that way, both data entry and analysis is facilitated. A drawback is however that if the database is very closely designed for specific research question, it may be impossible to use for other purposes. As it is very costly to produce research databases, it is a waist of money and it would be of great value if the work were done in such way that it allowed for a wider use. That will of course cost more both in time and in money but the value would improve greatly. For databases that have been created as general research infrastructures, it is a basic demand that they should be open for a wider use. Examples of such databases are the Demographic Data Base at Umeå University and Stockholm Historical Database in Sweden, Historical Sample of Netherlands, The Norwegian Historical Data Centre, and many others.
 The creation as well as the use of these databases is of course not without problems. Careful considerations are usually needed in order to fulfil the different demands that the research society can have.

The way the project is financed and for what purpose, determines the way data entry is performed. In some cases the data are entered by the researcher himself or by research assistants within specific research projects. The researchers usually also design the database and choose what information should be included and the rules governing the work. The size of the projects and thereby the size of the database can differ considerably. Some are quite small and can be done quite easily, others take several years to prepare and need good planning. In some cases volunteers are used, perhaps genealogists or local historians, doing the input according to prescribed rules. An advantage is that they may have good local knowledge and a strong interest in the work. A risk can however be that all registration will not be performed uniform. Due to personal interpretations, the rules could be applied differently between different persons. There are always uncertainties in the materials, and how they have been dealt with can differ from person to person. It is very difficult to create instructions to take care of all the possible inconsistencies. In other cases, employed personnel enter the data. The greatest advantage is that the staff that can improve their skills. This would guarantee a more consequent registration.  

The most important aspect of micro-data is the type of source being used. Three main categories will be discussed here, with special regard to how well they are suited for studies of mortality. The first one is census-data, the other one is lists of demographic events, and the third is longitudinal individual data. The last group consists furthermore of datasets with linked information from events and datasets based on sources of continuous observation. 

In recent years, historical censuses have become available for research in different countries. The initiative from IPUMS and NAPP (North Atlantic Population Project) are of importance here. Unfortunately, census data are not particularly well suited for mortality studies. Censuses provide us with cross-sectional data – we get a snapshot of the population at a certain time. There is however no information on demographic events other than births since birth date or age usually is given. We can get indirect measures from the age and sex structure of the population and when doing certain assumptions different measures can be calculated. For studies of marriage and migration there are techniques for analysing these “current-status data” where it has been suggested that these data can be used in the same way as for event history analysis, using the proportional hazards model.
 This method is however not directly applicable on mortality studies, since those that died are per definition are not present in the source. 

There is however sometimes information in the form of retrospective survey data in the censuses that allows for more exact studies of mortality. In some censuses, questions were asked about how many children a woman had given birth to and the number of children still alive. This information does not allow direct estimates on mortality levels since the exact birth dates and death dates are missing, but it is still a valuable resource. An illustration on how such retrospective information can be used to gain interesting results, is the study by Preston and Haines on child mortality in late nineteenth century America.
 

The second type of data sources is lists of demographic events. It allows for analyses of time series of events. This has been a way to approach questions about long-term development in mortality. Death registers are sometimes available for periods before population registers started to be kept. Since a population at risk usually is missing, detailed demographic analyses are therefore difficult to achieve. But these more rudimentary data can be studied in other ways. Only by analysing patterns of deaths over time, several observations can be made. If age at death is given, we could analyse changes in age patterns of death over time. Cause of death is unfortunately rare for older time periods, but when such information is available we get a much clearer picture of the epidemiologic transition. One of the most influential approaches has been to analyse temporal fluctuations in mortality. Much of the older mortality studies were concentrated on this approach. From the pioneering work of Meuvret, several studies of crisis mortality have been performed.
 It can to a large extent be seen as a consequence of the character of the older data. 

A third type of micro-data is data referring to longitudinal aspects of individual life spans. The use of such data has increased considerably during the last decades. This can partly be explained by the technique of family reconstitution. This method was developed by the French demographer Louis Henry in the 1950’s and was for example used in a study on the demographic history of Crulai.
 Similar methods had been used several decades earlier by the Swedish demographers Edin and Hyrenius, but it was the work of Henry that made family reconstitution to a standard method within historical demography. To be able to perform a reconstitution of a family, registers of births, deaths and marriages must be available. The persons in these different sources are identified and families are grouped together, with information on all individuals about their marriages, life span until their death and the childbearing histories of married couples. The reconstitution provides us with cohorts that can be followed over time. We can thereby analyse the demographic history of the reconstructed areas, and for example analyse marriage patterns over time as well as the development of fertility and mortality. 

When it comes to mortality we can create age specific death rates from these longitudinal data, creating time series of mortality estimates that can be combined by different contextual variables, such as economic development or analysis of different environments. This has been done for example by the reconstitution of English parishes made by the Cambridge group. The have analysed the demographic development in England for the period prior to civil registration from the late 16th century until 1837.

There is however some weaknesses with the method that complicates the analysis. As Gutmann and Alter states: “However impressive the technique of collecting parish register data into individual and family life histories, Henry’s analytical methods that are often employed in ways that are rigid in their use of demographic measures, highly selective in the portion of the data collected that can be used, and extremely awkward for multivariate analysis.”

The major problem in many of the family reconstitutions is to deal with migration. Information about moves in and out of the area is generally lacking. It is therefore difficult to estimate times of exposure for different individuals.
 The analysis is usually restricted to the permanent population, the population with birth information and with data also for later in life, for example marriage, giving births and death. Ideally the individuals can be followed from birth to death, even if it is difficult to know if they stayed in the area all the time. For mortality analysis, we need however to have both birth and death information. All those migrating out will therefore be left aside, which of course is a big disadvantage. Migrants could not be expected to present the same pattern as residents. The exclusion of migrants can furthermore lead to many analytical problems, something that Steven Ruggles has discussed and emphasized in his comments on “English population history from family reconstitution 1580-1837”.

A family reconstitution based on birth, death and marriage registers also puts strong demands on the quality of the sources. They need to be complete and clear, and contain enough information in order to link records within individuals and to link families. If the sources are vague and containing too little information, the possibility to perform record linkage will be low. An example on what these demands can lead to is the result of the quality control made by the Cambridge group for the English population history. Of 404 parishes registered, 34 were family reconstituted, whereof eight were rejected due to deficient registers. Of the remaining 26 parishes, there were also periods where the quality was not good enough. Such a procedure will of course lead to questions about representativity, something that is extensively discussed in the English population history where the authors argue for the strong representativity of the parish sample, something that still have been questioned.

The greatest advantage with family reconstitution is that it allows analyses of mortality and other demographic aspects from a family as well as an individual perspective. We can test different hypotheses about, in this case, the mortality decline on a much more detailed level. The families could be described according to different explanatory variables such as social group, religion, family size, access to network etc. 

Traditional analyses of family reconstitution have not included the longitudinal aspects of the data in an optimal way. During the last centuries new analytical tools have however developed that also have been applied to family reconstitutions.
 Apart from the traditional life table techniques, event history analysis has become increasingly popular.

Family reconstitutions are generally built up by linking individuals from the events taking place. The actual individuals are not constantly observed, but if the information is to be used in event history analysis we must assumed that they are present between the recorded events. It is however a great advantage in event history analysis if we would have access to sources of continuous observation, allowing for the possibility to constantly follow individuals. When migration dates are given in the sources (in-migration as well as out-migration), the population at risk can be identified. Some of the new data sources fulfil the demands of better and safer control of presence periods. Different approaches have however been chosen. Historical Sample of Netherlands has created a sample of the Dutch population that are followed throughout their lives regardless where they live. In that way, complete life biographies and genealogies are created. In Sweden, the available population databases have been created from population registers within chosen areas, i.e. people are dropped when they leave the chosen areas. Swedish parish registers have the advantage that it is possible to follow parishioners continuously. The catechetical registers that were kept by the parish ministers include the complete population. These registers were continuously updated with demographic events such as births, deaths and migration. For all these events, the exact dates are usually given. Migration dates are also recorded in special migration registers. It is thereby possible to calculate exact exposure periods. The largest databases are the Demographic Database at Umeå University, Stockholm Historical Database, which both are openly available databases and finally the Scanian database that has been created within research projects at the economic history department at Lund University.

Results from studies of new sources

The access to new and rich population micro-data has led to a large amount of studies in historical demography during the last decades. In this presentation I will concentrate on data sources that contain longitudinal information on individuals. The intention is furthermore not to cover all interesting results that have been presented. Instead I will present some topics where analyses of these sources have resulted in new insights that can be seen as due to their character and where individual information have increased our knowledge in new and interesting ways. 

One area where we now have more knowledge concerns social differences in mortality. Most micro-data allows for studies where we can relate the risks of dying to the social background of individuals, which has led to much more detailed investigations. Such studies have large impact on our understanding of the mortality decline. Several hypotheses can be suggested where studies of social inequality in mortality can improve our understanding of the transition. For example, if economic and other resources were decisive for the chances of survival, we would expect large social differences in mortality. And if a decrease in mortality are to be explained by improvements in economy, then we would expect that the more privileged groups had an advantage earlier and that less affluent groups ought to have gained more when they no longer lived under the same pressure. It has also been proven that there have been large social differences in mortality. Higher social strata often had better survival. But it could also be the case that they were the first to gain when new possibilities appeared, for example new knowledge, improved medical treatments or improved sanitary conditions in urban places. The results are however not always straightforward. In many cases the differences were small or even in some occasion the opposite to what is expected.
 The results differs in different settings and different age groups. The most frequent studies have been made on infant mortality. Several studies have shown that children of higher social groups sometimes have higher mortality. This does obviously not exclude that economic and other resources had some impact. It instead means that there may be other components that also influence the mortality patterns. The survival of infants is sensitive to many circumstances that may be as strong or even stronger than pure economy. This could for example be the risk of being infected during epidemic outbreaks. Those living in more settled areas were more exposed. Another important component is if they were breastfed or not. If there were differences in breastfeeding patterns between social groups, this could outrule any effects of social groups.

In other age groups, we have fewer indications of differences between social groups. In some cases, there seems to be stronger effects of social aspects among children. Higher social strata could save their children to a higher degree. Among adults we do not know that much. In the town of Sundsvall there were surprisingly small differences between social groups in the 19th century. Instead different aspects of behaviour seem to have had stronger impact.
 To sum up, much still needs to be done and the available patterns that have been found are not as straightforward as expected. The conclusion is therefore that results from such studies forces researchers to sharpen their explanations about the mortality decline and to improve their theories and analytical tools.

Another area where micro-data have contributed to new insights concerns the role of the family for health and mortality. The conditions that influence health and risks of death are to a large extent connected to the family. This is obvious for infants and children where the family resources are vital for their chances. The social status of the family is of course an important aspect. This relates to the access to resources, usually to be considered of economic character. The differences can however also be related to behaviour. Breast-feeding patterns in particular have strong impact on the survival chances of infants, but there are several other aspects of behaviour that can be of importance. This is a field that unfortunately is difficult to investigate. We lack information on the exact behaviour of people. Qualitative sources can partly make up for this, for example when it comes to the nursing habits. That these aspects are of importance is however indicated by studies that have taken religion into account. Mortality levels can differ distinctly between different religious groups.
 The Jewish group stand out of having very low mortality even if they to a large extent lived in urban environments where mortality usually was high. These results are of great interest in pointing to the possibility that fairly good survival could be reached also in otherwise unhealthy settings. It makes us reconsider the determinants for health. Concerning the Jews, the low mortality probably has probably to do with their attitude towards health in general and the value they put into their children as well as their hygienic rules.

This indicates that attitudes towards health and health-related behaviour are transferred between generations and that this must be taken into consideration. Here micro-data can be of value for analysis of the possible impact of such factors. An example of how micro-data can be used to explore such questions will be presented in the following. In the Swedish parish registers information on place of birth is usually available. In this way it is possible to compare health outcome for persons with different geographic background. A hypothesis is that people coming from high mortality areas also had higher mortality in the new area. When it comes to infant and child mortality, transferred breast-feeding patterns and child-care practises can be assumed to have at least a substantial impact on mortality. It can furthermore be assumed that predominantly the mothers carried on the traditions.  

This hypothesis has been tested for children born in the Sundsvall region during the 19th century. For every child, the birthplace of the mother has been identified. These birthplaces have been categorized according to the level of infant mortality. Children born to mothers originating from the five provinces with the highest levels together with some smaller units characterised by high infant mortality has been categorized as belonging to a potential high mortality group. Correspondingly those born to mothers from the five provinces with the best survival of infants together with some units with known low levels are categorized as a low mortality group. The rest is classified as in-between, while those that are born within the studied district makes up a group of their own. The children are also classified according to the social status of the family, the type of parish they live in and finally their birth order and mothers age. On these data, a Cox regression according to the proportional-hazard model has been performed for neonatal, post neonatal and childhood mortality. The results are presented in table 1. Obviously the background of the mother played a role. Even if the high mortality from their places of origin was not necessarily explained by behaviour – there were components of more or less unhealthy settings that at least partly influenced the levels – there were still differences in the survival of children. Patterns prevailed in the new environments that led to mortality differences. This pattern can furthermore not be explained by social status or what sort of environment they lived in within the region. The result is a clear indication of the impact of different ways to take care of children. From this we cannot definitely identify the proximate determinant, but it could for example be different breast-feeding patterns, good or bad ways of protecting children from infections or differences in caring for sick children.  

Table 1a. Relative risks for neonatal mortality, post neonatal mortality and mortality for children 1-4 years, 1803-1859, Sundsvall region excluding the town.

	
	
	Neonatal
	Postneonatal
	Children 1-4 year

	
	N
	Relative risk
	Relative risk 
	Relative risk 

	Mother’s origin 
	
	.151
	.000
	.060

	Low mortality reg.
	494
	1.00
	1.00
	1.00

	High mortality reg.
	1670
	1.53
	1.43**
	2.02**

	Moderate mortality reg.
	849
	0.96
	0.79
	2.72***

	Sundsvalls region
	16637
	1.36
	1.31*
	2.28***

	Unknown region
	2851
	1.41
	1.40**
	2.29**

	Type of parish
	
	.927
	.264
	.106

	Agriculture
	21118
	1.00
	1.00
	1.00

	Foundry
	1383
	1.01
	0.90
	0.78

	Social status
	
	.000
	.000
	

	Unskilled workers 
	9417
	1.00
	1.00
	1.00

	Skilled workers
	1393
	1.10
	1.14
	0.95

	Lower officials
	571
	0.95
	1.15
	1.07

	Peasants
	8874
	1.30***
	1.30**
	0.98

	Small entrepeneurs
	201
	0.96
	1.54**
	0.85

	Large entr. high officials 
	344
	0.88
	1.08
	0.96

	Illegitimate
	1609
	1.66***
	1.44***
	1.18

	Unknown
	92
	0.75
	2.28***
	2.80***

	Birth order
	
	.000
	.000
	.106

	1
	5674
	1.00
	1.00
	1.00

	2-3
	8711
	0.68***
	0.81***
	1.06

	4-6
	6226
	0.69***
	0.97
	1.12

	7 and higher
	1890
	0.70***
	1.19**
	1.41**

	Mother’s age
	
	.530
	.198
	.021

	15-19
	270
	0.74
	1.47**
	1.87**

	20-24
	3223
	0.76**
	1.19*
	0.86

	25-29
	6252
	0.78**
	1.06
	0.88

	30-34
	6155
	0.84
	1.05
	0.92

	35-39
	4385
	0.87
	1.08
	0.81*

	40 and higher
	2191
	1.00
	1.00
	1.00

	Unknown
	25
	0.60
	0.83
	0.00

	Sex
	
	.000
	.011
	.606

	Boy
	
	1.00
	1.00
	1.00

	Girl
	
	0.80***
	0.91**
	0.97


Source: DDB, Umeå university.

*Significant at 10% level, **significant at 5% level, ***significant at 1% level

Tabell 1b. Relative risks for neonatal mortality, postneonatal mortality and mortality children  1-4 years, 1860-1900, Sundsvall region.

	
	
	Neonatal
	Postneonatal
	Children 1-4 year

	
	N
	Relative risk
	Relative risk
	Relative risk 

	Mother’s origin 
	
	.082
	.000
	.000

	Low mortality reg.
	4671
	1.00
	1.00
	1.00

	High mortality reg.
	12175
	1.20**
	1.28***
	1.00

	Moderate mortality reg.
	8503
	1.07
	1.10
	0.97

	Sundsvalls region
	29824
	1.15*
	1.16***
	0.84***

	Unknown region
	347
	1.60**
	1.45**
	1.11

	Type of parish
	
	.538
	.000
	.000

	Agriculture
	21133
	1.00
	1.00
	1.00

	Industrial
	22952
	1.01
	1.05
	1.23***

	Foundry
	1876
	1.13
	1.03
	0.92

	Urban
	9559
	0.96
	1.47***
	1.76***

	Social status
	
	.000
	.000
	.000

	Unskilled workers
	30265
	1.00
	1.00
	1.00

	Skilled workers 
	5624
	0.96
	0.97
	1.02

	Lower officials
	1948
	0.85
	0.77***
	0.96

	Peasants
	7962
	1.04
	1.09**
	0.91*

	Small enterpreneurs
	2173
	1.01
	0.99
	0.83**

	Large entr. high officials
	1101
	0.68**
	0.71***
	0.77**

	Illegitimate
	6224
	1.42***
	1.53***
	1.21***

	Unknown
	223
	1.28
	0.72
	1.23

	Birth order
	
	.000
	.000
	.000

	1
	11847
	1.00
	1.00
	1.00

	2-3
	19543
	0.71***
	0.92**
	1.15***

	4-6
	17285
	0.75***
	1.08*
	1.17***

	7 and higher
	6845
	0.92
	1.33***
	1.52***

	Mothers age
	
	.554
	.000
	.668

	15-19
	1318
	0.93
	1.29***
	1.13

	20-24
	9979
	0.86
	0.97
	1.06

	25-29
	15018
	0.90
	0.95
	1.07

	30-34
	13882
	0.87*
	0.87***
	1.10

	35-39
	10199
	0.85*
	0.95
	1.00

	40 and higher
	5090
	1.00
	1.00
	1.00

	Unknown
	34
	1.05
	2.23**
	0.64

	Sex
	
	.000
	.000
	.242

	Boy
	
	1.00
	1.00
	1.00

	Girl
	
	0.81***
	0.89***
	0.96


Source: DDB, Umeå university.

Child-care practises were certainly important for the survival of children. But we must separate between behaviour that was consciously adopted for the benefits of children and behaviour that was good for children without consciously choosing it. Mothers may have been unaware of what was best. They did what they have been taught to do. This relates to the question about the possibilities of conscious behaviour. Did 19th century people have the knowledge that really could make any difference? If such knowledge was available, we could assume that this knowledge was not evenly distributed within the population. Several studies have therefore looked into special groups that we would expectto fulfil the requirement of having more knowledge. In their study on childhood mortality in late 19th century America Preston and Haines found that the children of physicians did not have lower mortality than other groups. Their conclusion is that knowledge that would give them any advantage was not available at that time.
 It can however be questioned if the American physicians at that time had especially good training. In Europe others have looked at the same thing and reached somewhat diverging results. Woods found that there really was a difference in England.
 In a study of Dutch physicians, van Poppel found that there was a change over time. In the earlier period during the late 19th century, their children did not have any advantage. Around the turn of the century their children started to have much better chances of survival.

There are also other aspects of the role of the family when it comes to health and mortality. The access to a family network can be of importance. In an older society without public support for families, assistance in child-care could be very important. It has also been shown that access to older sisters were beneficial for the survival of children. A special circumstance that however was not uncommon was when a parent died. This put the family under stress. It has for a long time been obvious that the death of the mother was decisive for the chances of an infant. A large proportion of infants died in that situation, quite reasonably when they no longer could be breastfed. But also the death of the father had some impact even not to the same degree as if the mother died.
 In a Swedish study, the survival during the first month was much lower for children that had either been born after the death of the biological father or if the father died close to the birth. Compared with children born out of wedlock, the neonatal mortality was almost equal, indicating that a major explanation for the high illegitimate mortality was the situation as a lone mother.

In recent years some studies have been made where the family is the basic unit of analysis of child mortality instead of concentrating on every child individually. These studies show for example that mortality is to a large extent concentrated to certain families. Inspiration has come from some studies of contemporary societies. Das Gupta found that mortality clustered in families – 12.6 per cent of the mothers contributed to more than 60 per cent of all infant deaths.
 

Historical studies of infant mortality that have used the family as a unit of analysis also indicate that infant deaths were unevenly distributed among families. Brändström found that infant mortality was strongly related to certain families in his study of Nedertorneå.
 A study by Millward and Bell of infant mortality in Victorian Britain indicates that the mother played a key role in bringing about a decline in infant mortality. The mother’s health affected the infant’s life chances. Her health, in turn, was strongly affected by rising real incomes and falling fertility rates.
 In a study of the reproductive behaviour of French-Canadians in the seventeenth and eighteenth centuries, Nault et al. emphasize the importance of the familial component in infant mortality and point out that, since some women are more likely than others to experience infant loss, the fates of siblings are not independent.
  

Lynch and Greenhouse found that infant mortality was clearly family-dependent in the Sundsvall region in northern Sweden during the nineteenth century. One of the strongest predictors of the risk of dying as an infant was having had older siblings who had died in infancy. The risk of dying as an infant was higher not only if the previous sibling had died, but also if siblings of lower birth order had died, which implies that children of higher birth orders were not necessarily more neglected, but rather that risks applied to all siblings as a group.
 It follows that putative explanations, whether of a biological or a behavioural nature, must apply to the family rather than the individual.

The clustering of mortality has been the theme for a study on infant mortality in the Sundsvall and Skellefteå regions in the nineteenth century. Despite the fact that infant mortality ranged from about 200 deaths per thousand live births at the beginning of the nineteenth century to approximately 100 in the 1890s, most families never experienced an infant death. About 67 per cent of all women who gave birth would see their offspring survive their first year of life, regardless of how many children they conceived. Among women who gave birth to only one child, about 90 per cent would see the child survive the first year, which perhaps is not surprising given that having many children increases the chances of experiencing the loss of a child. However, in the Skellefteå region, with its relatively low infant mortality, even among women with as many as eight children, more than 50 per cent never experienced an infant death. In Sundsvall half of the families with up to five children did not experience an infant death, which is still a very high proportion given the level of infant mortality in the region (Figure 1). The extent of clustering can be measured by the observed number of deaths within families in comparison with the expected. This analysis confirms that mortality was unevenly distributed.
 Some families were more exposed to infant deaths than others. The characteristics of these high-risk families were investigated. Two important factors were identified. First there was a biological component. There was an over-representation of women who had experiences stillbirths in this group. Secondly there was a social aspect. Families that showed signs of being unstable - in this case where women remarried one or more times - were more common among the high-risk families.

Figure 1 Per cent of families with no infant deaths by total number of children born per family. Legitimate births.
[image: image1.emf]0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12

N of children

Percentage with no infant deaths

Skellefteå Sundsvall


Source: Demographic Data Base, Umeå University

The observation that mortality was heavily clustered has impact on our interpretation of historical mortality experiences. We often explain the patterns of mortality from different social conditions. But the general categorisation in for example social classes cannot catch the complexity. There is a high degree of heterogeneity in the different groups and there are components we cannot capture. This ought to make us cautious about the causal relations when explaining mortality.

The access to micro-data in different countries has stimulated comparative research in this field. The most ambitious endeavour during the last century is the Eurasia project where scholars from many different countries have worked with data from Japan, China, Italy, Belgium and Sweden.
 This is a very interesting approach, even if the project had to face many difficulties. The different character of sources in different countries and the diversity of the contexts are problems that are not easily solved. Since it was not possible to adapt the data to a single model with region as a covariate, the project group instead had to develop a common model that were used separately by each group of participants. After this had been done, the group could collectively do comparative analysis. Similar questions and methods were employed on the different materials.
 Among several interesting results from the endeavour, many relate to the role of the family for mortality. The main focus has been on analyses of the effects of economic development for mortality, for example how people were struck by short-term economic pressure. They found large variations in the patterns in different contexts, some of them were contrary to what often has been supposed. In east, vulnerability was more dependent on age and sex, while class was more important in the west. The different types of household forms in east and west influenced their mortality patterns. They have also been able to study the effects of the loss of the breadwinner in the family and many other conditions in the everyday life in these societies. It is of course difficult to say if the studied regions were representative for the west and east respectively, but the project has led to many interesting results and have underlined the importance of international comparisons.

Finally, an area that has received much interest during the last decade is that of longitudinal studies of lives of individuals as well as over the generations. There are both short-term and long-term effects of different conditions during the life span. Conditions in childhood have for example proven to have strong impact on health later in life.
 In a study of adult mortality in Sundsvall, Edvinsson found that those being raised in the unhealthy town had much higher mortality than those migrating (mainly from rural areas) to Sundsvall, which he suggests can be explained by the fact that they were stronger due to less frequent disease episodes in childhood in the migrant group.
 But it is not only conditions in childhood that can be important. In recent years, the hypothesis of the medical scholar Barker has attracted much interest. He suggests that nutritional deficiency during pregnancy is related to higher risks for cardiovascular disease in the offspring as adults.
 There are many difficulties in doing such studies on historical material because the data are often lacking or not precise enough. Sources about the nutritional status of the mothers are scarce. Instead we have to rely on economic indicators as for example price or harvest fluctuations. In a study on the effects of food availability during pregnancy in 19th century Skellefteå in Sweden, the results suggested that changes in food availability could cause cardiovascular disease of the child when becoming adult.
 And in a study of some Norwegian parishes, Fure found that conditions during the mother’s childhood influenced the survival of infants. Mothers experiencing bad times during childhood were weaker and their children were consequently also weaker.

The life course perspective on mortality makes it necessary to re-evaluate our understanding of the mortality decline. We often try to explain the development by period effects. The new approaches forces us to also consider cohort explanations. If conditions in childhood or during the gestation period determine the health later in life, we must take this into account when analysing the development. Maybe the contemporary healthy elderly population, can enjoy their comparatively good life due to circumstances at the time when they were young in the early 20th century. 

Future development

It is always difficult to talk about the future and what will happen then. What we for the moment predict is per definition something that is possible to reflect on and in that way it is already present. The possible options that we foresee are consequently often perspectives that we already have started to investigate and where we believe it would be fruitful to further proceed on. Those most revolutionizing perspectives will however probably be missed. It is however of important to discuss possible future directions in order to suggest possible ways to proceed. Recommendations about future research can also be seen as an evaluation of the work already done. We proceed from the available knowledge and from that we identify interesting topics that we think are interesting but still underdeveloped.

In this presentation I have focused on longitudinal data. I will therefore further push for future work with longitudinal aspects of the life course. The potentials in the longitudinal life biographies available in many of the new data sources are far from being fully exploited. Above some studies have been mentioned that analyses the long-term effects of conditions in childhood or during the intrauterine period. Much further analysis can be done in this field. Nutrition certainly is important in this respect. But it is important to remember that nutritional status is the net effect of food intake and the demands of the body. There is a synergetic relationship between nutritional status and disease, where low nutritional status have impact on the risk of getting and the outcome of disease, at the same time that disease lowers the nutritional status. This touches upon the McKeown debate about the impact of nutrition. The two components cannot be separated. To be able to establish if the rising living standard lead to improved nutrition or if the control of diseases might have played an equally or even stronger role, we need to sharpen our analytical tools. These questions relate very much to research within medicine and epidemiology, especially with studies from the third world. There are already many contacts between mortality historians and epidemiologists working on the developing world, but these contacts can be even closer, thereby incorporating new perspectives into the research field.

This perspective has strong relation to medical research. But there are also aspects of longitudinal studies that can more relate to “pure” historical or sociological approaches. We might want to develop further a life course perspective on mortality, that is take full advantage of the possibility to follow individuals over their complete life. In what way have for example living in unstable conditions have effect on health? From modern studies we know that divorces, unemployment and other stressful situations affects health. In a society where death within the family was common and the risk of unemployment or even famine and war was common such stress situations were frequent. In Sweden, male mortality was very high during the 19th century, especially in urban environments. A hypothesis is that men in cities lived very vulnerable lives, where periods of unemployment were frequent, they often lived in overcrowded dwellings and abuse of alcohol was common. To analyse this from a life course perspective might be very rewarding.

One of the more intriguing problems relates to the question of whether there are generational effects on demographic behaviour. Are mortality patterns in one generation passed on to a following generation, for example high infant mortality across generations?  If this did occur, are we able to determine how much was due to genetic factors and how much could be attributed to cultural norms? Did any change in behaviour occur and was this related to child-care practises for example? Both genetic and behavioural factors are involved in determining these demographic patterns but, at present, we lack the analytical tools to determine the significance of each. One of the biggest challenges that face us is how to separate genetic components from socially and culturally transferred patterns in intergenerational behaviour. This field of research is basically unexplored in historical population studies. An initiative has however been taken to promote research on this topic and a conference have been held in Menorca May 2005, where different researchers presented results on intergenerational aspects of demography.
 A general agreement from this meeting was that research on the intergenerational effects of demographic behaviour should be explored further.

An explanation why so little research has been done is that this field has not attracted any large interest earlier, but it has also to do with the problem of having access to adequate data for such studies and that strong source demands on the data must be met. Sources that allow studies of several generations are rare and usually not available in digital form. Genealogists have created family trees, but these, apart from the methodological problems inherent in a genealogy, are also difficult to use in demographic research. The Demographic Data Base at Umeå University offers good possibilities for this type of studies. The information from the parish registers has been linked for individuals over time, as well as between generations. In one of the regions – Skellefteå - genealogies of up to ten generations can be created spanning over a time period from the 17th century to the turn of the 20th century.

In the future we can also hope for more international comparisons in demographic research. When it comes to fertility, the large Princeton project produced many interesting findings. Something similar ought to be done also for mortality. Much of the research is limited to a certain country or – when micro-data is used – to smaller regions within a country. This raises questions about representativity. If we analyse for example the development of a disease in a certain country, a comparative perspective would help us to falsify conclusions we otherwise would be happy to accept. A comparative approach would also help us to formulate new hypotheses and to design the analysis in a better way.

Related to this is the question on how to integrate different sources. The session here at the conference is an expression of this ambition, and the meetings within the network IMAG (International Micro-Data Access Group) is also a part of this development. There are of course many difficulties involved when trying to integrate data and/or to make them comparable. The big Eurasia project had to spend a lot of time making it possible to use the same methodology and to be able to investigate the same problems. We can probably not integrate data completely and make them fully comparable. The original sources often differ too much. But we can perhaps unite on common demands and prerequisites. One strong demand is a good documentation enabling researchers to evaluate the possibilities to do comparative studies. Certain types of information can be standardized. An example is the work with implementing a historical classification of occupations (HISCO), based on ILO’s classification scheme ISCO (International Standard Classification of Occupations).
 In this way, occupational information from at the moment more than 10 countries have been coded according to this system. General systems of this sort must of course be used with care due to different characteristics of the national materials, but they are of great value in order to evaluate and make decisions about how the information should be treated in a comparative perspective. Could it be possible to do something similar on causes of death? There are of course many difficulties involved in trying to incorporate historical diagnoses into let’s say a modern classification as ICD10. There would however be many advantages of having this sort of information described in a uniform way. 

When comparisons are made in studies of health and mortality, they are unfortunately restricted to the western world. An exception is the Eurasia project where both countries in Europe and Asia are included. In the future we must try to do more of such comparisons and also include more of the other parts of the world. Latin America, Africa and most of Asia are usually missing. The possibilities are of course restricted due to lack of sources, but we need to admit that we do not have the complete picture or even a big part of the picture if so much is missing.

Another important perspective where we hope new micro-data will make possible, is the demography of indigenous populations. Such studies touches upon many questions that is central not only from a historical perspective but also for contemporary politics. The meeting between an indigenous and an expanding conquering population involves many aspects on how the demography is influenced. In some cases, the new population more or less consciously terrorised the indigenous population. But even in cases where open terror was not used, the meeting between populations had strong impact. The earlier economy could be ruined, for example. Biological effects could also be devastating. The indigenous population could lack immunity against diseases that were spread by the newcomers. Also for these cases, data are often lacking. In Sweden, a database including the indigenous population of Saamis living in the inlands of northern Sweden is now being built. Several aspects of the meeting between the Saamis and the Swedish settler population can be studied from this database.
 

Until now, an important part of the central theme of this presentation has rarely been touched upon. Most of the discussion has concerned mortality, but as the title indicates the paper should also deal with the history of health. This is a field where we know comparatively little and where we usually lack data. The historical development of health in itself is important to study. Health is central in all respects for how lives are formed. Becoming unhealthy led to many difficulties in a society where welfare was underdeveloped. Another important aspect of this is the relation between health and mortality. Knowledge about case fatality rates would be an important measure in order to study the impact of nutrition or changes in virulence for example. Another aspect is the synergies between nutritional status and health as mentioned above. Recurrent diseases lowers the nutritional status, which leads to larger risks of getting infections and - most of all - the infections would be more serious. It would be of large interest to know more about disease histories of children in different historical settings. Do we have less frequent disease episodes among children nowadays, and/or are they less serious? Unfortunately this is very difficult to disentangle due to lack of sources. Disease is furthermore something that is perceived different in different historical and social contexts. What we in our society consider as disease is seen as normal in other societies. Furthermore the inclination to contact a physician is different in different times. Consequently it is very difficult, especially in older societies but to a large extent also in the contemporary world to reconstruct disease histories. This is probably the case when it comes to infant diarrhoeas that possibly were so common that it was not commented on and rarely was considered as something that called for the assistance of a physician.

These are some of the problems related to the study of the history of health. There are however some possibilities. James Riley has used insurance reports that could be used to study the health of the working population.
 Schools often reported absence due to disease, which can be a good indication of the health status of children. From the late 19th century and 20th century many health investigations of school children took place. Their health status was observed, and they also measured their height. These investigations often showed clear social differences in height. Studies of height have also been extensively used as an indicator of health and nutritional status in history.
 It is however more difficult to learn about disease episodes in the first years of life, the period that are much more important for the future life. Otherwise we have to rely on qualitative sources as reports from district physicians, who could comment on general health problems in the population and recurrent epidemics. We must perhaps look more into qualitative sources as for example diaries or biographies where we could “reconstruct” disease experiences within families. Unfortunately these sources usually relate to higher social strata and not to labourers, peasants, the landless on the countryside that constituted the bulk of the population. 

Finally there are many other topics that need further development. Our knowledge about adult mortality in history is still very superficial. Another approach to further develop is the role of women in health. Studies from the developing world have pointed to the importance of the empowerment of women for mortality. This has been taken up also in historical studies, but this topic can certainly be developed further. 

Conclusion

As I hope has been made clear of this in many ways incomplete overview, the access to micro-data has been very important for the study of mortality in history. Theories about the mortality decline have been scrutinized by the new and better possibilities to test different hypotheses, and new and adequate methods have been developed and used in the analyses. Lots of new knowledge has consequently been produced. Can we therefore claim that we have reached a conclusion about the causes for the improved survival during the last centuries? No, this is certainly not the case. There are still a large research fields that need to be developed more. Some examples are given above. The results from studies using micro-data have made us doubt some of the even most obvious explanations. The development has proven to be more complex than expected when scrutinized more closely. Has this left us in a state of confusion? No, I don’t think so. We know the general development fairly well, and we are also aware of much of the complexities. This forces us to sharpen our analytical tools and to raise new questions. We especially need to identify the proximate determinants whereby socio-economic and other conditions influences the mortality patterns in history.

Some of the complexities have to do with the choice of different perspectives. In some cases, economic questions have been the starting point, in others interest has more focused on the role of human behaviour. And some have looked at the process from a biological point of view. I think we have to acknowledge that we cannot speak of one single story. We have somewhat different stories depending on the perspectives we use. In the development, there are aspects of the biological prerequisites in the relationship between man and microorganism or the relation to changes in climate, nature and so on. There are furthermore economic aspects on what restrictions and possibilities are available in a given society and within these biological and economic conditions people take actions that can be determined by internalised behavioural patterns as well as from their belief about possible alternatives and the prevailing values. The different perspectives all give valuable insights into the development and can be seen as complimentary. Regardless of the chosen perspective, micro-data offers rich possibilities to test different hypotheses.
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