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Abstract

Fertility in 19th century Europe has traditionally been described as high, unregulated and 

stable for the most of the century followed by a surprisingly geographically uniform decline in 

the last decades. This thesis will give an example of a partly conflicting pattern from 19th

century Northern Sweden, a remote part but at the time economically dynamic frontier region,

using micro level data from parish records. The area was characterized by very high fertility 

and experienced rising and not falling fertility in the second half of the century. Most previous 

research in historical demography has focus on parity specific forms of fertility control. This 

thesis will instead focus on circumstances that affect birth spacing and motivate parents to 

aim for shorter or longer birth intervals in pre-transitional Europe. Using event history 

techniques there is evidence of parents controlling the timing of their next child to a higher 

degree than what has usually been assumed, responding both consciously and quickly when it 

was advantageous for the parents. 

Introduction 

Fertility in Europe in the 19th century had been relatively stable for centuries. At the end of 

the century fertility started to decline all across Europe and the uniformity and speed of the 

process has been a puzzle for historical demographers. A central question for historical 

demographers have been to the extent fertility was controlled by parents in 19th century 

Europe. It is clear that fertility control was practiced by large parts of the population under the 

fertility transition Europe when fertility started to decline but the degree of fertility control in 
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Europe before the transition is a controversial issue. The extent of pre-transitional fertility 

control has important implications for the explanations of the causes of the fertility transition 

that has been suggested in demography. If parents before the transition knew how and were 

willing to influence their fertility, even if it was done at a modest scale, this would make it 

more appealing to explain the transition with changing economic appraisal of children rather 

than the discovery or diffusion of new ideas and knowledge about fertility limitations.

This thesis will examine if influence on of timing of their births among married couples was 

more commonly practiced in pre-transitional Europe than previously assumed. The thesis will 

use micro level parish data and study speed of the transition from second to third birth using 

hazard regression. The data is from northern Sweden, a frontier area characterized by a high 

stable fertility under the entire 19th century which experienced an onset of fall in fertility later 

than the rest of Europe and Sweden.

Limitations of fertility in historical demography has usually been differentiated into two 

groups of behavior, either people aiming for a specific number of children and then trying to 

avoid having more children after a specific parity or people using measures to reduce fertility 

not connected to a specific parity. Most historical demographic research has focused on the 

former, both because it is easier to detect and also because it has been the method used by 

parents controlling their fertility after the fertility transition in developed countries. The 

traditional view in historical demography has been that parity specific control played a minor 

or even negligible role in pre-transitional Europe. Different parity independent factors also 

have been acknowledged to reduce marital fertility in pre-transitional Europe but this has been 

factors like breast feeding which the parents have done for different reasons than limiting 
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fertility. This view which has been very influential in demography was the result of the 

Princeton European Fertility Project (in this thesis abbreviated as the EFP). The aim of this 

thesis is to examine if parents controlled their fertility through delaying or speeding up their 

next child in 19th century Northern Sweden. Not necessarily control it with the goal of 

reducing the final parity but trying to delay or speed up the next birth if conditions changed.

Fertility in 19th century Europe and Sweden

Fertility in Western Europe was lower than in most parts of the world at the start of the 19th

century. Primarily this was the result of both women and men marrying very late together 

with a large proportion of females never marrying, but marital fertility was also around 25% 

below that of an expected maximum1 fertility inside marriage (Andersson 1988, Coale 1986). 

Sweden and Scandinavia was no exception and had fertility levels below that of most western 

European countries2 throughout the 19th century. The fertility in Sweden was slowly falling 

throughout the century but the changes, both when they were rising and when they were

falling, were primarily the result of changes related to the age of marriage and proportion 

marrying and not changes in marital fertility (Hofsten 1986). In the last decade of the 19th

century Sweden experienced a quick decline in fertility even if it was less dramatic than in 

other European countries.

                                               
1 The reference level often used for a maximum practical fertility is the American hutterites in the 1920ties, they 
are used as a level for completely unregulated marital fertility in a very pro-natalist society.
2 The large exception was France in which low levels of fertility and parity specific control likely was practised 
under most of the 19th century.
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Aggregated data of northern Sweden shows a different pattern with a high and even somewhat 

rising fertility throughout the 19th century. The area was a frontier area of Sweden and the 

population increased dramatically throughout the century. Northern Sweden in some ways 

contrasts to the rest of Sweden and Europe and instead has similarities to the New World in 

the 19th century. Similarities are among others new settlements, net in-migration, population 

growth and a relatively high fertility. Any major study of fertility in 19th century Northern

Sweden has however not been done and regional aggregated data remains the major source of 

knowledge regarding all aspects of fertility. 

Theories on causes of the fertility decline in Europe

To explain causes of the fertility decline and its far reaching consequences the question of the 

prevalence of knowledge of fertility control in Europe before the transition is important. The 

traditional view in demography is that fertility control wasn’t practised in pre-transitional 

Europe. The later decline was primarily the result of families starting using fertility control in 

the second half of the 19th century. It is well documented in Sweden like in most of pre-

Table 1: Total Fertility Rates for selected countries and regions of Sweden

Year Västernorrland
county

Västerbotten
county

Norrbotten
county

Sweden USA France England

1860 4.88 5.37 5.51 4.53    5.21
1870 4.85 4.96 5.48 4.22 4.55 4.00 5.45
1880 5.37 5.29 5.75 4.51 4.24 3.95 5.3
1890 5.31 5.48 5.81 4.25 3.87 3.58 4.6
1900 4.96 5.48 6.19 4.05 3.56 3.38 4.07
1910 4.22 4.80 5.46 3.76 3.42 2.95 3.51
Sources: Chesnais (1992) for French and English estimations, Coale and Zelnik (1963) for US 
estimations and Statistics Sweden (1999) for the Swedish data.
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transitional Europe that the majority of the decline in fertility before 1890 (Hofsten 1983) was 

achieved through in the number and length of marriages, but the question to which extent 

parents used parity independent methods to control their fertility is still open.

The concept of “natural fertility” that was defined by Louis Henry in the early sixties has been 

central to debates about control of fertility in pre-transitional Europe.  By using the concept 

the demographers Knodel and Caldwell in the mid seventies began using the term fertility 

transition that described a transition from uncontrolled to controlled fertility (Caldwell 1976, 

Knodel 1977) which will be used as a term for a unified and decisive decline in fertility in this 

thesis. Approximately it relates to the third state in the theory of the demographic transition3

where it is seen as the result of the prior decline in mortality in the second stage. It is 

characterized by relatively low mortality and a high but rapidly declining fertility.

The deviations from natural fertility that collectively are called fertility control in this paper 

and that were influential in the main decline later are primarily partial abstinence and coitus 

interruptus (Santow 1995). Although some methods of post-conception methods (abortion) 

presumably was practiced by a small minority of people this was not done within marriage 

because of risks and its social unacceptability. More mechanical control at intercourse, which 

grew in importance later, was probably also known in some groups but not practiced at any 

wide scale. It can probably safely be assumed that the first two methods would be the source 

of any major pre-transitional control of fertility, in particular control of fertility primarily 

related to birth spacing. It should be emphasized that the birth control likely was practiced at a 

relatively modest scale. If it existed among the majority of parents it was probably more of 

                                               
3 See Chesnais (1992) for a good overview of the theory
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gradual adaptation of coitus interruptus or the frequency of intercourse rather than attempts to 

delay the next child with a set number of months, it should be seen more as an adaption to 

decrease the probability of the child the next year more than completely avoiding it. Even 

limited conscious spacing of births have important implications for theories on the acceptancs 

and availability of fertility control in pre-transitional Europe.

In Sweden the history of contraception and birth control in the early 20th century is well 

documented (Kling 2006). In the 19th century it seems like coitus interruptus was somewhat 

known among most of the population, but other forms of birth control were largely unknown. 

Abortion existed but was very dangerous and also in all probability very rare.

Historical demography has for long been influenced by the idea that fertility control largely 

was absent from historical populations in the 19th century prior to the later declines in fertility. 

This view was the result of research surrounding the ambitious Princeton European Fertility 

Project. It collected vast amounts of material all over Europe in the sixties and seventies and 

the width of the project remains unique. Research and methodology was primarily aggregated 

measures that were used on the large number of parishes they had collected data from. To the 

data newly developed measures were developed to find deviations in pattern of natural 

fertility. 

The resulting theoretical framework of the conditions for a fertility decline is outlined in 

Coale’s article from 1973 where he described three preconditions that where necessary for a 

transition from uncontrolled to controlled fertility; (1) that fertility was seen as an area for 
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rational thought (2) that reduced fertility was seen as economically rational and (3) that 

methods for birth control was available (and/or accepted). 

The model Coale used is useful to understanding the schools of thought around the causes of 

the fertility decline. The traditional approach has been to stress the emergence of the third 

condition (and to a lesser degree the first condition) as an explanation of the decline and see 

the other condition as already present in 19th century Europe. Opponents to the approach have 

instead often seen the second condition as the precondition that changed and explains the 

decline and argued that knowledge was widely available and likely practiced before the 

decline and that instead the second factor therefore is more important.

According to research connected to the EFP fertility control was seen as a cultural innovation 

which more than economic changes were the explanation for the decline in fertility in Europe 

(the results of the project is described in Coale and Watkins 1986). They acknowledge that 

socioeconomic changes was an underlying explanation and argue that a demand for children 

was a necessary condition but it was the diffusion of knowledge about birth control or 

possibly the diffusion of a social acceptance for birth control that was the main reason for the 

swift Europe wide fertility decline. The economic arguments for a couple to reduce fertility 

were valid already before the transition took place. A cultural innovation should be 

understood as a spread of a new idea among the population, either as practical knowledge 

about fertility control or as changing values about the acceptance of fertility control4.

                                               
4 Easterlin in an article from 1975 describe a framework where the ‘social cost’ of fertility control can be an 
important factor for couples deciding over there fertility
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The conclusion from the European Fertility Project and other research of the time was an 

almost unified picture of natural fertility and absence of fertility control in pre-transitional 

Europe (Coale and Watkins 1986, Knodel 1977, 1978, Willson 1984). The main exception 

was France, and some limited groups, i.e. Jews and some nobility, probably practiced fertility 

control earlier (Livi-Bacci 1986). They argue that fertility in pre-transitional Europe was 

regulated through age at marriage, the proportion of the population marrying and possibly 

behavior inside marriage like breast feeding habits but that parents didn’t actively try to 

influence the number or spacing of children. Before the transition marital fertility was 

unregulated and the introduction of fertility control after the transition was a result of a 

cultural innovation that lead to couples starting to have fewer children. A decreasing demand 

for many children (because of economic changes and the decline of mortality) was not the 

explanation but an underlying condition that was present before the actual transition.  Even 

while there are critics to the concept of a unified European fertility transition (Mason 1997) 

there is no doubt that most of Europe experienced a swift and significant decline in fertility 

towards the end of the 19th century. 

While the European Fertility Project and its portrayal of pre-transition Europe has been 

influential it has also from the beginning received much criticism. Even at the time of the 

project many researchers believed that there were groups that controlled their fertility well 

before the later fertility decline. Common for the criticism is the argument that fertility control 

was known and at least on a limited scale practiced well before the transition. Usual for the 

criticism is that economic factors played a much more important role than research

surrounding the EFP acknowledges in influencing the spacing of births and possibly parity. 

Unlike the aggregated measures used in the EFP the level of the examination has usually been 

individual level data from a single parish or area.
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An early example of a contrary opinion is Wrigley in an article from 1966. He found evidence 

of family limitation in an English village already in the 17th and 18th century. In his article he 

observed signs of birth spacing varying with economic fluctuations. There is some convincing 

evidence based on a large database of Mormons from Utah (Anderton 1985) in that birth 

spacing was used to limit natural fertility to some extent during the entire second half of the 

19th century. The area was a frontier area in USA and has similarities to Northern Sweden. 

There has also been research (Hammel and Galloway 2000) that support the idea that 

economic stress affected fertility negatively in the Balkans under the late 18th century and 

onward until the fertility transition and also similar research with data from southern Sweden 

(Bengtsson and Dribe 2006). Conscious spacing of births is also found to have been used in 

Belgium (Van Bavel 2004, Van Bavel and Kok 2004) before and during the fertility transition.

An important question that has been central in the criticism (Van de Walle 1992, Van Bavel

2003) of the EFP paradigm the last 20 years is how EFP de-emphasized spacing as a strategy 

to reduce the number of children compared to stopping. While the causes of the decline still 

are debated the large amount of research about the timing and the size of the transition done 

during EFP is generally accepted. Much of the criticism from historians and demographers 

(Van Bavel 2004, Van Bavel and Kok, Bengtsson and Dribe 2006, Carlsson 1966 and 

Hammel and Galloway 2000) have however questioned if spacing did not have a more 

important role both in and before the transition. There has also been research questioning if 

the large amount of research done with methods from the European fertility project even can 

detect spacing (Guinnane et al 1994).
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The result of the European Fertility Project was that the decline in fertility across Europe was 

surprisingly parallel (Knodel and Van de Walle 1986 and Watkins 1986). Because the timing 

of the fertility decline was largely independent of socioeconomic differences between regions 

and the level of child mortality it was seen as a support for Coale’s and Knodel’s theories 

about cultural innovation. Socioeconomic characteristics of a region were a weak determinant 

of the timing of the transition. The conclusion was that the knowledge about birth control or a 

change in its acceptance in the society was the driving factor of the fertility decline. The entire 

speed and more importantly the uniformity of the transition between various regions across 

Europe make them doubt that a changing demand for children is a sufficient explanation. The 

decline took place simultaneously in regions with different mortality patterns and 

socioeconomic characteristics.

Contrary to the cultural innovation approach for explaining the fertility transition, Carlson in 

1966 published an explanation of the fertility transition that focused on continual adjustment 

to a changing economic situation more than diffusion of knowledge. Carlsson argues, based 

on the rich material on the prevalence of knowledge about birth control5 as well as his own 

Swedish material, that the fertility decline was not primarily a result of diffusion of a new 

cultural innovation. He argues instead that birth control probably was widely practiced before 

the fertility transition and that the decline primarily can be understood as a shift in demand for 

children. The spread of the actual transition within Sweden was according to Carlsson too 

quick to simply be a result of diffusion of knowledge. He argues that the movement of  people 

or ideas simply couldn’t match the pace of the spread of the new behavior. 

                                               
5 Santow (1995) argues that knowledge about coitus interruptus was well known in pre-transitional Europe and 
Biller (2001) give  a description about the knowledge of various forms of birth control during the high middle 
age
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The focus on the speed of the spread of the transition is shared with the cultural innovation 

school of explanations and it seems as if geographical difference over time might be a 

problematic focus for distinguishing between a more demand associated approach and one 

that imply a new cultural innovation. Instead focusing on trends for different socioeconomic 

groups might give results that are easier to interpret than changes in decline of aggregated 

fertility in different regions.

Most of the criticism of the EFP paradigm in historical demography gives economic factors at 

an individual level a more important role. Common for the criticism is also that it indicates a 

larger degree of individual control over fertility in pre-transitional Europe. These two factors 

contrast with the “cultural innovation” explanation of the decline. Carlsson gives an old 

framework that is consistent with much of the present reevaluation of fertility control in 19th

century Europe, stressing both individual economic decisions and widespread knowledge of 

methods to limit fertility.

Research on Swedish 19th century fertility

Swedish fertility during the 19th century has received surprisingly little attention in research 

despite an excellent source material (both quantitative and qualitative) and the last decades 

also new impressive computerized databases based on parish records with longitudinal data. 

Some early works on aggregated statistics has been done (Hofsten 1982, Statistics Sweden 

1999) which at the national level gives accurate and comprehensive measures of most 

demographic processes. Data from the Swedish transition has been used as justification for 
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several of the important studies in explaining the Europe wide fertility decline (i. e. EFP, 

Carlson 1966 and Knodel 1977).

There has also been much research on the 18th and early 19th century focused on fertility 

patterns from aggregated data (Bengtsson and Ohlsson 1988, Larsson 1984, Lithell 1981, 

Lockridge 1984, Rogers 1995 and Schultz 1985) and micro level studies examining the 

fertility response to economic stress (Bengtson and Dribe 2006). In general most historical 

demography in Sweden have focused on mortality and migration rather than fertility and this 

is in particularly true for recent micro level studies based on the digitized parish databases in 

Umeå and Lund. When fertility has been studied it has often been in a context of how it 

relates to mortality and Malthusian pressure. I will try to summarize the current state of 

research on Swedish 19th fertility developments with a special focus on the prevalence of 

fertility control.

In 1984 Lockridge made a broad geographic survey across Sweden based on total fertility 

rates between 1850 and 1890. His methodology was similar to that of the EFP. Together with 

data on secularization in the different regions he made careful conclusions in support of 

Knodel’s and Coale’s innovation explanation and the general findings from the European 

Fertility Project as well as some indications on pre-transitional family limitation. In 

conjunction with Lockridge research on the impact of secularization on fertility was carried 

out (Larsson 1984). TFR and secularization was compared across different geographic areas 

of Sweden between 1890-1900. The result was that regional patterns were more important 

than the production structure of the area which didn’t affect the TFR and that some but very 
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inconclusive support where found that secularization diminished fertility6.Another aggregated 

study which found some ambiguous indications on was Rogers (1995) research on urban 

fertility in Sweden. Rogers found some differentiation and signs of family limitation in higher 

classes from around 1870 but the results were inconclusive. The general fertility transition 

around 1890 was clear though and largely independent of socio economic status. In common 

for all of the research above was the use of aggregated and not individual level data. The 

result of the research is relatively neutral to the case if fertility control was practiced in pre-

transitional Europe. 

Carlsson in his earlier mentioned theories argues that economic demand is a causal factor in 

explaining the Swedish fertility transition. His data was also based on aggregated methods 

and compressions for different regions. He concludes that the speed of the decline is 

impossible to explain if not significant parts of the population already before 1860 had 

knowledge about methods for birth control. The decline neither seemed to follow regional or 

urban-rural differences and the conclusion is that the decline probably not was caused by the 

diffusion of a new “innovation”, but was a shift in demand for children caused by overriding 

socioeconomic developments inside the regions during the time period. 

Bengtssons and Dribes (2006) have, using micro level data, examined variation in birth 

spacing as a response to economic stress in Sweden before the fertility transition using data 

from parishes in southern Sweden between 1766 and 1864. They use hazard regression to 

examine if short term economic stress affected fertility and spacing of births. They find 

                                               
6 The measurement of secularization was somewhat problematic. It is based on the prevalence of new churches 
free from government control that became alternatives to the Swedish state church. They are assumed to be more 
secularized and less religious (which is questionable) and in any case is a weak measure of both secularization 
and religiosity.
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evidence for somewhat longer birth intervals when grain prices were at a high level. The 

research is very relevant for questions related to birth spacing in Sweden but is concerned 

with a partly different time span than my research and also primarily interested in the 

connection between fertility and grain prices. 

Because virtually no studies have been made with micro level longitudinal data for the second 

half of the 19th century7 when the transition took place, and very little at all on possible 

fertility control in Sweden under the same period, more micro level studies would fill an 

important gap in Swedish (and European) historical demography. The methodological 

limitations of working with aggregated period data for fertility research have limited the 

possible scope of conclusions on fertility control in much of earlier research. The research 

done using aggregated data is like the European data useful for finding the onset of the 

general decline. It is however less helpful for understanding individual behavior and 

individual time series is essential if one wants to find signs of fertility control. Almost no 

research has been done that focuses on changes in fertility using micro level data time with 

the exception Bengtsson and Dribe and they use it primarily to measure the fertility response 

to short term economic stress and for a different time and area.

Methodological implications of previous research

There is still no consensus in the debate about the prevalence of parity specific and 

independent fertility control in pre-transitional Europe and there is still room for much more 

                                               
7 The large amounts of micro level research carried out using data from Lund University’s data base on Scania in 
Southern Sweden is limited to the period before 1865.
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research. The Swedish data is both extensive and highly relevant for the general picture of the 

European (and possible even global) fertility decline but the previous research has been 

limited to methodologically quite simple models. There are still lots of questions left about 

pre-transitional fertility in Sweden, not only about fertility control but also about the timing 

and dynamics of the later fertility transition. More research using longitudinal data is very 

relevant. 

If there is clear evidence of some sort of significant differences in birth spacing during the 

19th century, possibly differentiated by socioeconomic status or other circumstances in life, in 

the data from Northern Sweden this will be contrary to the unified picture presented by the 

cultural innovation. If evidence is found that conscious behavior to reduce or increase fertility 

was common among people with reasons to limit or increase their fertility it would mean that 

knowledge and to some degree an acceptance of fertility control already existed. If this is true 

a changing economic demand is a more probable explanation as the necessary knowledge of 

fertility was present in pre-transitional Europe. 

Changes in fertility before the transition caused by short term economic variations and the 

survival of prior children and possibly their gender would strengthen the argument that 

fertility control indeed was practiced and accepted and that a new cultural innovation is not a 

sufficient evidence for the causes of the transition. To claim that no conscious attempts were 

made to influence birth spacing is a strong statement and even relatively minor differences in 

patterns of spacing would be relevant for the question if fertility in pre-transitional Europe 

was regulated or not.
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This thesis will try to improve the understanding of the fertility transition using hazard 

regressions on the progression from the second to the third birth. Unlike more aggregated 

approaches the micro level study of a specific transition can model the actual propensity to get 

more children. Variations in the regression coefficients when using hazard regression can be 

used to detect signs of birth spacing through variations in the coefficients from period, socio 

economic status as well as some other key characteristics. By interacting with the main time 

variable it should be possible to detect both a decline in the risk of a third birth related to 

spacing and less likely stopping behavior.

In general findings on early divergences in fertility among different groups as well as 

differences that seems to correlate with demand would strengthen the case for demand 

centered theories, while less signs of parents influencing their fertility instead would support 

the cultural innovation school of thought. By using hazard regression it will be possible to 

follow the isolated effect of important variables for an individual in contrast to a macro 

approach and it is my belief that this would increase the possibilities to understand pre-

transitional fertility behavior.

Methodology used in previous research on 19th century fertility

Most previous research in historical demography, including much of the previous mentioned 

European and Swedish data, has used age specific aggregated fertility data to find signs of 

deviations from natural fertility. Methods have been developed for such data with the purpose 

of finding deviations from natural fertility which would indicate the timing of the fertility 
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transition. The two main methods that have been used in historical demography are the “Ig” 

method, which was used in the European Fertility Project (Coale and Treadway 1986) and the 

“m & M method“ (Coale and Trussel 1974), both of which are using aggregated data. They 

are based on widely available aggregated historical data on age specific fertility and the 

methods were developed to be able to measure fertility with limited information to compare 

populations across time and space. 

Both methods have been popular as they only require relatively simple data and also are 

mathematically fairly straightforward and don’t require any computing power. The measures 

are quite elegant but at the same time, because detailed data is so hard to find, use relatively 

crude definitions of fertility control. The Ig method is based on the ratio of marital births 

compared to ‘potential marital births’ for 5 year female age intervals while the m & M 

method is based on an exponential formula where the degree of deviation from empirical 

findings is measured. The methods, unlike individual survival analysis models, does not 

directly model the propensity to have a new child and are instead based on aggregated 

findings that are expected to correlate with individuals controlling their fertility.

There has been serious criticism against both these methods (Guinnane et al 1994) where they 

point out that they really don’t measure parity dependent control, but a general decline in 

fertility and could miss early signs of fertility control and a fertility transition. They find that 

especially the Ig method fails to detect fertility control if it isn’t practised by the majority of a 

population; large groups can practice fertility control undetected. Examples of the limitations 

of the methods are that neither accounts for declining fecundity and that the m & M method 

does not detect changes in fertility from birth spacing at all. Both methods are also sensitive to 
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changes in marital duration and changes in the age of the partners inside a marriage. The 

critics argue that the assumptions made from the EFP and the cultural innovation as an 

explanation for the fertility transition isn’t possible to really test with either of the methods. 

Because almost all research on the fertility transition has been made using either of these 

methods or even more general analysis using only TFR or median ages at a specific party or 

similar measures this is a very serious criticism against most of the research on the European 

fertility transition. 

This thesis will use a different approach. The use of hazard regression means that the 

aggregated comparisons that are the strength of the methods based directly on aggregated 

fertility data will not be available. This is more than compensated for by the greater detail one 

gets from micro level data and methods, where you can control and measure the impact of 

important personal characteristics. The last decade there has been research (Bengtson and 

Dribe 2006, Van Bavel 2004) which has used a similar approach examining birth spacing 

using hazard regression. Event history models have much in common with attempts to detect 

spacing based on median numbers of closed birth intervals (i.e. Wrigley 1966 or Anderton 

1985). Both measure the time from one birth to the next as long as the majority of mothers 

progress to their third birth. 

The progression from the second to the third birth is a good choice for several reasons if one 

wants to study historical fertility inside marriages and avoid family related factors affecting 

fertility. Unlike transition to earlier births, in particular the transition to the first child, the 

circumstances surrounding family formation are less important for the birth interval. At the 
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birth of a second child most couples have a stable life situation and their behaviour is 

presumably quite typical for general patterns of marital fertility. 

The transition also has the advantage that most couples who have children in their lifetime 

will get two and later three children as well, which means that a large share of all mothers are 

covered. Between the second and third birth the amount of mothers that make a transition to 

the next child is also very high, for later parities more couples will experience either the death 

of one of the parents or a declining fertility because of fecundity which would affect fertility 

in a way that might be hard to detect with event history models. This is less of a problem with 

the transition to a third birth because most mothers are relatively young and mortality is low 

while fecundity reasonably high for a large share of the mothers. Variations in age and 

fecundity will probably be a less important factor than in later transitions for both the father 

and the mother. The third birth is also perhaps the first transition where stopping behavior

could be expected to be detected if it exists, few families would want fewer than two children. 

Later transitions might be able to find earlier indications of parity specific control if such 

control would be practiced, this is likely less probable than parents trying to influence their 

birth spacing though.

Event history models using several transitions at once are possible (Van Bavel 2004, 

Bengtsson and Dribe 2006) but this assumes that the all variables affect all transitions in the 

same manner. The main advantage is a larger sample but when this less of a concern I think 

the methodologically cleaner and more robust model is preferable. When including variables 

for several transitions related to parity, birth intervals, survival of previous children, age and 
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marital duration the interconnection betweens variables become very complex and it becomes 

harder to examine causal connections between variables and actual behavior. 

The assumption of the EFP consensus in historical demography is that fertility in pre-

transitional was treated as something the parents had no influence over. Therefore any 

significant differences in a variable must be the result of parents trying to influence their 

fertility or another proximate determinant of fertility 8 . If no other indirect proximate 

determinant seems likely there is evidence of parents in some consciously controlling their 

fertility.

The two other circumstances that might be expected to have an affect are breast feeding and 

possibly harsh socioeconomic conditions that might affect fecundity. Other determinants can 

instead be treated as something on which parents has more direct influence. If there is a 

difference in the speed of the transition to a third birth between two groups differentiated by a 

relevant characteristic and no proximate environmental determinant is probably it is an 

indication that parents have delayed or decreased the time to their next child.

The near starvation requirements for socioeconomic conditions to negatively affect fecundity 

were absent in Sweden for the majority of the population. Some minor differences are 

however feasible and this could possibly explain some geographic or socioeconomic 

difference. Breast feeding has a significant impact on fecundity after birth and in the case of 

the death of the previous child the immediate stop of breast feeding would decrease the period 

                                               
8 Bongaarts et al (1984) gives a complete model on proximate determinants of fertility
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of fecundity after the birth and increase the risk for a third child. This certainly needs to be 

taken into account if one tries to examine the effect of survival of previous children. It is also 

possible that there are socioeconomic differences between regions in breast feeding but they 

are likely relatively minor. When comparing different socioeconomic groups there is however 

reason for caution. Demographers (Lindstrom and Kiros 2007, Park et al 1998 for example)

have tried to separate the biological and behavioral component of breastfeeding and measure 

the individual effects of the two factors. The behavioral component can be interpreted as 

active birth spacing and according to the assumptions of negligible conscious control of the 

fertility it should be absent in pre-transitional Europe.

At a first glance hazard regression as a method to determine the fertility decline has a few 

drawbacks besides it advantages. One question that might be raised is if the method could 

distinguish between a decline caused by parity specific stops and simply changing birth 

intervals. Differences between changes in timing and the number of events are not directly 

separated when using hazard regression. The questions are central if one wants to examine the 

causes of the decline and much research has concerned itself with surrounding issues (Van de 

Walle 1992).  An advantage of individual level data is that actual behavior of the parents is 

what is modeled and examined.

The problem can be avoided if one uses piecewise constant models instead of Cox-

proportional hazard models (which have been the norm i.e. Bengtson and Dribe 2006 and Van 

Bavel 2004). In a Cox model you sacrifice the possibility to model and interact with the base 

time model to gain better fits and a somewhat easier model. When using a piecewise model 

interactions with the main time variable are possible. This is usefully when studying both 
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changes in spacing patterns across time and how the variables affect both spacing and 

possible stopping behavior, something which is not possible with closed birth intervals or a 

Cox model. The results of the models in the article should primarily be interpreted as birth 

spacing because the absolute majority9 of two birth mothers progress to a third birth. The 

amount of mothers that don’t have a third child and are censored at age 50 is also more or less 

independent of region and period.

Another possible criticism might be that the models by their nature give relative results 

compared to other variables in the model and not absolute numbers; this means that the result 

is somewhat harder to compare with other similar studies and other data sets. Absolute 

numbers can still be computed but if not other studies are virtually identical it is still hard to 

directly compare them. Relative risks or hazard ratios are a simple measure and if significant 

differences in risk are detected between for a variable it means that the risk of having a new 

child was lower or higher. 

The data and parishes used in this thesis

The examination will use parish records from four regions in different parts of Sweden. The 

records include all vital events including marriages and migration for the complete population 

and was created and administrated by the clergy in the Swedish state church. The members of 

the clergy were also considered state officials and the collected aggregated data was reported 

and used by the government. The material was updated throughout the year and can be used 

                                               
9 Less than 5% of the mothers are censored because they reach the age of 50.
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for family reconstructions as it includes both migration and family relations. For the majority 

of the males occupation is also available. The time period for the study is from 1820-190010. 

The digitized database with parish records that is used in the thesis is from the Demographic 

Data Base compiled at Umeå University. 

The data includes all mothers who have just conceived their second child and will follow 

them until a new birth or until they for other reasons are removed from the population. Data 

from four regions each including 3-4 parishes will be examined. The four regions are the very 

North West of Sweden11, the area around Skellefteå12 the area around Sundsvall13, and a small 

area around Linköping14 in the more central parts of Sweden. The mothers will be followed 

from their second birth until two months after the conception of the third child, death, out-

migration, age fifty or the end of the examined period. The father was registered for each 

child and for the data about partners in my examination the father of the second child is used. 

Because divorces were almost unheard of15 this is probably not a concern, only in the case of 

the death of the partner could there be a slight bias, the mother’s civil status is continually 

updated however. Almost all children have a reported father, less than 0.5% of the mothers 

have no father reported to their second child. 

Some relatively minor underreporting of infant mortality might have occurred in the registers, 

but most of the births, even if the infant died shortly afterwards should be included. If the 

                                               
10

While information is available starting from 1820 in all parishes the registers are discontinued at different 
points between 1894 and 1900
11 The Norra inland region, parishes in the region are Gällivare, Jukkasjärvi and Karesuando 
12 The Skellefteå region, parishes in the region are Skellefteå landsförsamling, Jörn and Norsjö
13 The Sundsvalls region, parishes in the region are Indal, Sättna, Sundsvals stad and Tuna 
14 The Linköping region, parishes in the region are Björsäter, Kaga and Rystad
15 Not a single divorce is reported for any of the mothers during the study.
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child survived the first week it is almost certainly included. Issues with misreporting of infant 

mortality in itself is not a major concern for the third birth (as the future survival of the third 

child does not affect earlier decisions) but there exist some potential problems. 

Underreporting might result in a few third births not having been recorded and because in a 

few cases a non surviving third child will not have been reported there will be some women 

who remain in the study population even after their unrecorded nonsurviving third child. If 

some infant mortality that was not reported exists it is possible some women might 

theoretically have had three or more earlier births instead of two and other women might have 

had two children instead of one and will therefore not be a part of the data.

The parish records are of very high quality and for mothers who have just received their 

second child and having a relatively stable life situation we can probably assume that it is a 

complete population. Both in and out-migration was registered even though people who 

visited the area for a short period of time might have avoided being recorded. Registration of 

the parishes was done at a local level and consequently reporting of relatively subjective 

information, like occupation, might also vary somewhat across time and space.

The parishes varied much in geographic size and character and each parish had from a few 

hundred to almost twenty thousand inhabitants. The numbers of women included in the 

dataset is slightly below 10 000. The two largest parishes, which represent the majority of the 

women in the data, are Skellefteå parish and Sundsvall Stad parish, two towns on the east 

coast of northern Sweden. Because it is not possible to determine the number of children a 

woman has previously born in case of in-migration (in particular in the case of any death of 

previous children) only women that can be followed from the age of 15 in the studied parish 
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are included in the data. Together with the documented high mobility in early adulthood in 

Sweden (Dribe 2003) it means that some women in the parish will not be included in the data 

material. It can be estimated that the data material is limited to a little less than two thirds of 

all mothers giving birth to a second child because of previous migration after the age of 15 of 

some women. The women exist in the parish records, but because it is impossible to 

determine their actual number of births they are not a part of the data for the study. 

All women are censored when migrating out of the parish, so mobility will not create a bias in 

the models for the women in the study. It is still possible that some selection bias exists 

between the more stationary women in the data material and more mobile women outside the 

study as they might behave differently. Data evaluation from the very large Skellefteå parish 

where much of the migration would be expected to take place inside the parish (and therefore 

the women would have a longer continuous presence in the parish data) gives an indication 

that the results were not biased in any major way by the omission of the migrating women.

During the examined time period northern Sweden experienced very drastic population 

growth. This was partly a result of high fertility and partly due to migration from Southern 

Sweden. The parishes experience quite drastic growth under the 19th century. Some of the 

conditions of inclusions in the data material make the women in my data somewhat more 

evenly distributed across time but even here there is a large growth of mothers in the 
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data material, the years towards the end of the century includes more than twice as many 

mothers as the first years. 

All the four regions represent very different parts of Sweden at the time (DDB 2003). The 

population wise small but geographically giant parishes in the North West corner of Sweden 

include some of the least habitable areas of Sweden. They had a sizeable population of the 

indigenous Sami population of northern Sweden that was later partly replaced with 

agricultural immigrants from southern Sweden and very late in the 19th century a mining 

industry. The most populous region is the area surrounding Skellefteå dominated by the very 

large Skellefteå parish. It is dominated by small-scale self-owning farmers throughout the 

period. The area surrounding Sundsvall was dominated by forest and sawmill industry and 

experienced rapid industrialization and population growth during the 19th century. The 

Linköping region is unlike the other regions a part of the central region of Sweden and more 

typical for the Swedish countryside in general. The parishes are rural and smaller in size than 

the other parishes.

Table 2: Population development in selected parishes  

Year 1800 1850 1900

Parishes in the Sundsvall region
Sundsvall stad 1468 2859 14831
Indal 1087 1855 2607
Sättna 906 1608 2066
Tuna 1094 1712 3577

The large Skellefteå parish
Skellefteå 6210 13851 19754

Source:DDB (2005)
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Model used in the thesis

The main model for the thesis will be a piecewise exponential16 hazard model. It is an event 

history model which follows the population under risk until either censoring or the chosen 

event. The advantage of the model compared to other types of regression is that it takes the 

time the population was under risk into account. In my case I follow my population from 

second birth to conception of the third child or alternatively when they are censored (death, 

age 50, out-migration or discontinuation of the parish records). The conception of the third

child is used as an event for the models. 

The parish records are very rich in information and a large number of variables are included 

in the models that are introduced progressively more and more complex models. The models 

includes a variable for geographical location and the year for the second birth. Age of the 

mother at the second birth is included and if the mother was born inside marriage. The 

mothers’ own civil status is continually updated; the vast majority of both second and third 

births17 take place inside marriage. 

Important variables that could be expected to correlate strongly with birth control are the 

survival of previous children18. Included are continually updated data for the survival of both 

the first and second child. The death of one of the children would likely decrease the interest 

of the parents in birth control and would be a strong indicator of regulation of family size. The 

                                               
16 Or piecewise constant
17 93% of both second births and third births
18 see Zhao (1997) for how patterns in parity progression according to gender and number of children are used as 
an indicator of birth control in pre-transitional China
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sex of the previous children is included to examine if the parents had a gender preference and 

if it affected their propensity to have more children. Because the strongest effects could be 

expected if both the previous children had the same sex, the variable is a combined effect of 

the sex of the first and second child.  

A variable that indicates the occupation of the partner is included as well as his age at the 

birth of the second child. Occupation is measured at some point during the person’s life which 

can be after the third birth, but if contradicting information exists the latest will have priority 

until the birth of the second child. The partner is the father of the second child. This of course 

doesn’t correlate exactly with the actual father of the third child but because marriages (in 

particular for women who already have given births to two children) was very stable it is a 

minor problem. 

Finally business cycles will be included in my model. Data on Swedish GDP growth for the 

19th century compiled by Edvinsson (2005) will be used.  The model will include two 

variables that keep track of the economic situation which are updated yearly. One tracks if 

GDP was growing or shrinking under the year of risk of conception, while the other tracks if 

it was growing or shrinking the year before the index year. It should be kept in mind that the 

data is based on the national average and not exactly describes the experience of the families 

in the study.
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Table 3: Summary statistics of the variables used in models in this thesis at the birth of the second child

number of cases at 2nd birth
Age of mother Individuals Percentage

16-19 358 3.64
20-24 3,682 37.43
25-29 3,605 36.64
30-34 1,558 15.84
35+ 635 6.45

Age of father
16-24 1,632 16.59
25-29 3,877 39.41
30-34 2,35 23.89
35-39 812 8.25
40+ 574 5.83
Father missing 593 6.03

Year of second birth
1820-1840 1,528 15.53
1841-1855 1,469 14.93
1856-1870 1,951 19.83
1871-1882 2,106 21.41
1883-1890 1,549 15.75
1891+ 1,235 12.55

Region
The Norrland inland region 1,609 16.35
The Skellefteå region 6,182 62.84
The Sundsvall region 1,845 18.75
The Linköping region 202 2.05

Mother’s legitimacy at her birth
No information 2,962 30.11
Inside marriage 6,451 65.57
Outside marriage 403 4.10
Parents betrothed 22 0.22

Economic situation at year under risk (time varying)
Year of negative growth 6,514 66.21
Year of positive growth 3,324 33.79

Economic situation at the year before the index year (time varying)
Year of negative growth 6,655 67.65
Year of positive growth 3,183 32.35

Gender of previous children
2 males 2,533 25.75
Male female 2,460 25.01
Female male 2,456 24.96
2 females 2,389 24.28

Civil status (time varying)
Unknown 22 0.22
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Not married 665 6.76
Married 9,131 92.81
Widow 20 0.20

Partners work
Higher/lower civil servant 290 2.95
Self owning farmer 4,501 45.75
Educated worker 160 1.63
Uneducated worker 533 5.42
Other worker 3,040 30.90
Unspecified/unknown 721 7.33
Missing father 593 6.03

Survival of first child (time varying)
Missing data 160 1.63
Alive 8,025 81.57
Dead 1,653 16.80

Survival of second child (time varying)
Missing data 311 3.16
Alive 9,348 95.02
Dead 179 1.82

Main time variable in months after second birth
0-5 months 778 8.02
6-11 months 1,583 16.31
12-17 months 2,423 24.97
18-23 months 1,856 19.13
24-29 months 978 10.08
30-35 months 470 4.84
36-47 months 480 4.95
48-71 months 355 3.66
72-119 months 316 3.26
120+ months 464 4.78

Final event/censoring
Third birth 8,412 85.97
Mother dies 251 2.57
Mother alive at end of 19th century 255 2.61
Mother reaches year 50 423 4.32
Out-migration from the parish 444 4.54

Status of the father at second birth
No information is recorded 558 5.67
Recorded as missing a father 35 0.36
A father is recorded 9,245 93.97
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For basic information there are relatively few missing cases, usually only a few percentages or 

less. Some variables have relatively large missing categories, most important if the mother 

was born inside marriage (around a third are missing data). Partner is the person registered to 

the mother at the time of the second child who is assumed to be the father of the child. A little 

less than 1% of the mothers are registered as having no known father to their second child

while the information is missing in 5.7% of the cases. For most variables a missing category 

is included that combines missing information for that variable and a missing partner.

Findings

The results of the thesis are presented in several models starting with the least complex model. 

The first model includes the main demographic variables that explain how age and location as 

well as period had an impact on the risk of a third birth. Unsurprisingly the risk seems to 

decline with age and fecundity of the female. Even when controlled for the mother’s age there 

still is an independent effect of male fecundity as well. The timing of the third birth shows no 

major surprise with a maximum at around 2 years after the second birth.

The period effects show a slight rising trend in shorter birth intervals throughout the century. 

There are no signs of a fertility transition at all, parents seems not at all tried to use parity 

specific methods to avoid a third child. When doing a separate interaction with the main time 

variable and the period there are similar patterns for the entire century. Spacing patterns are 

stable across the period and there is no indication of any stopping behaviour in the last model 

intervals in any period. 
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Table 4: Results of the first event history model with basic demographic variables of the risk of a 
third birth for mothers in the parishes.

Rel. risks p-values 95% conf. intervals
Age of mother

16-19 1.28 0.00 1.14 1.44
20-24 1.16 0.00 1.10 1.21
25-29 1
30-34 0.82 0.00 0.76 0.87
35+ 0.38 0.00 0.34 0.43

Age of father
16-24 1.09 0.01 1.02 1.16
25-29 1
30-34 0.89 0.00 0.84 0.94
35-39 0.84 0.00 0.77 0.92
40+ 0.70 0.00 0.63 0.78
Father missing 0.94 0.62 0.75 1.19

Year of second birth
1820-1840 0.90 0.02 0.83 0.98
1841-1855 1.01 0.74 0.93 1.11
1856-1870 0.95 0.27 0.88 1.04
1871-1882 1.08 0.08 0.99 1.17
1883-1890 1.14 0.00 1.04 1.24
1891+ 1

Region
The Norrland inland region 1.02 0.62 0.96 1.08
The Skellefteå region 1
The Sundsvall region 0.58 0.00 0.54 0.61
The Linköping region 0.70 0.00 0.60 0.82

Civil status
Unknown 0.38 0.00 0.20 0.73
Not married 0.30 0.00 0.23 0.38
Married 1
Widow 0.19 0.00 0.15 0.26

Main time variable in months after second birth
0-5 months 0.17 0.00 0.15 0.18
6-11 months 0.41 0.00 0.37 0.44
12-17 months 0.86 0.00 0.79 0.93
18-23 months 1.10 0.02 1.02 1.20
24-29 months 1
30-35 months 0.74 0.00 0.66 0.83
36-47 months 0.53 0.00 0.47 0.60
48-71 months 0.29 0.00 0.25 0.33
72-119 months 0.13 0.00 0.11 0.16
120+ months 0.02 0.00 0.02 0.03
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In aggregated statistics a slight increase in TFR in the eighties and nineties of the 19th century 

can be seen and it also seems to be a time with slightly tighter birth spacing and there seems 

to be a very weak correlation between TFR and the birth intervals. That birth spacing inside 

marriages fluctuated according to similar patterns as aggregated TFR could be interpreted as 

that the same circumstances that influenced general fertility patterns also resulted in changes 

in birth spacing. This is potentially interesting however since the increase in fertility from 

aggregated data of Sweden instead traditionally (Hofsten 1986) have been explained as a 

product of a higher portion married and earlier marriages, the dominating pattern is however 

one of very stable birth spacing throughout the 19th century.  Neither fecundity, breast feeding 

habits or marital behaviour seems to have changed much across time but the small increase in 

the risk might be changes in fecundity from better living standards. This is consistent with 

TFR numbers for northern Sweden but contrasts with Sweden at a national level.

The most drastic result is however two very different patterns from the southern semi-rural 

regions and the northern more rural regions. The much lower risks with longer birth spacing is 

from the area around Sundsvall stad and represents a much more urbanized area with greater 

contacts with southern parts of Sweden.  The small group of parishes from the Linköping 

region also give a similar result which could be expected to have a fertility closer to the 

national average. It contrasts greatly with the areas dominated by small-scale family 

agriculture in the other two regions in the more northern parts of Sweden. This difference 

between the regions is around 40% lower and is independent of time period. It suggests

substantial differences in marital fertility and length of birth intervals throughout the 19th

century between the two patterns. 
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Table 5: Results of the second event history model making a Comparison between the northern 
rural and southern semi-rural region of the risk of a third birth for mothers in the parishes.

The rural regions The semi-rural regions
Rel. 
risks

p-values 95% conf. 
intervals

Rel. 
risks

p-values 95% conf. 
intervals

Age of mother
16-19 1.19 0.01 1.04 1.36 1.52 0.00 1.19 1.96 
20-24 1.14 0.00 1.08 1.20 1.20 0.00 1.07 1.35
25-29 1 1
30-34 0.85 0.00 0.79 0.91 0.71 0.00 0.60 0.83
35+ 0.41 0.00 0.36 0.46 0.26 0.00 0.18 0.37

Age of father
16-24 1.07 0.06 1.00 1.14 1.19 0.02 1.02 1.38
25-29 1 1
30-34 0.91 0.00 0.86 0.97 0.82 0.00 0.72 0.93
35-39 0.82 0.00 0.75 0.91 0.93 0.45 0.77 1.12
40+ 0.71 0.00 0.63 0.80 0.67 0.00 0.51 0.87
Father missing 1.00 0.98 0.74 1.36 0.90 0.57 0.64 1.28

Year of second birth
1820-1840 0.93 0.11 0.84 1.02 0.84 0.15 0.66 1.07
1841-1855 1.03 0.53 0.94 1.13 1.02 0.84 0.81 1.30
1856-1870 0.94 0.18 0.86 1.03 1.10 0.41 0.88 1.39
1871-1882 1.06 0.22 0.97 1.15 1.23 0.08 0.98 1.55
1883-1890 1.15 0.00 1.04 1.26 1.14 0.27 0.90 1.45
1891+ 1 1

Region
The Norrland inland region 1.01 0.66 0.95 1.08
The Skellefteå region 1
The Sundsvall region 1
The Linköping region 1.30 0.00 1.10 1.53

Civil status
Unknown 0.32 0.00 0.15 0.67 0.62 0.51 0.15 2.57
Not married 0.22 0.00 0.16 0.31 0.61 0.01 0.42 0.88
Married 1 1
Widow 0.13 0.00 0.09 0.19 0.42 0.00 0.28 0.64

Main time variable in months after second birth
0-5 months 0.16 0.00 0.14 0.18 0.21 0.00 0.17 0.27
6-11 months 0.38 0.00 0.35 0.42 0.52 0.00 0.43 0.63
12-17 months 0.83 0.00 0.76 0.91 0.92 0.35 0.76 1.10
18-23 months 1.09 0.06 1.00 1.19 1.10 0.30 0.92 1.33
24-29 months 1 1
30-35 months 0.73 0.00 0.64 0.83 0.81 0.08 0.64 1.03
36-47 months 0.50 0.00 0.44 0.58 0.65 0.00 0.52 0.81
48-71 months 0.26 0.00 0.22 0.31 0.38 0.00 0.30 0.48
72-119 months 0.11 0.00 0.09 0.14 0.19 0.00 0.14 0.25
120+ months 0.02 0.00 0.01 0.03 0.04 0.00 0.02 0.06
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It seems clear that the urban and the more proletarianized population around the Sundsvall 

region in what was a very early industrial region in Sweden had intervals between births that 

were significantly longer than that of the northern rural areas in 19th century Sweden. This can 

either be explained by varying life situations, for example breast feeding being more practical 

for mothers in the semi-rural areas, denser and more crowded housing or possibly significant 

periods of time with no contact between the partners, but more conscious attempts to limit 

their fertility is also a tempting explanation. 

In the two models above a similar model is run for the two groups of regions. The birth 

intervals in the two regional patterns follow similar period trends and neither the semi-rural 

region with longer spacing of children nor the rural region with denser spacing show any sign 

of a fertility decline at the end of the century. The distribution of the relative risks at different 

birth intervals is similar for the two regions. The rural and semi-rural regions both have 

comparable risks in the different birth intervals despite the higher absolute levels in the rural 

region. The lower risk in the semi-rural region cannot be explained by variations in risk of 

conception at any specific time after the second birth, instead fertility seem to be reduced 

evenly for all birth intervals. If different patterns with breast feeding would exist in the 

different regions, it would primarily affect the relative risk for the first months after the 

second birth and this is not the case. The vast majority of mothers in all periods continue to

have their third child and the data is not pointing towards any adaptation of some sort of 

stopping behaviour in either of the two regional patterns.

A possible explanation that would explain the evenly distributed risk would be much lower 

fecundity or coital frequency in the semi rural region, lower fecundity seems to be an unlikely 
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explanation but a different life situation that affects the coital frequency would explain the 

longer birth intervals. A possible reason for this might be periods of separation between the 

parents or crowded living conditions. It is however possible or even probable that a part of it 

was voluntary abstinence or coitus interruptus and a strategy from the parents to reduce the 

number of children. This could be interpreted as conscious birth spacing, but it is a complex 

issue and it is hard to separate a different situation in the daily life resulting in the lower 

frequency from conscious behaviour to reduce fertility, most likely either partial abstinence or 

coitus interruptus. The size of the difference, almost 40%, means that it is tempting to assume 

that parents at least to a degree acted actively in order to increase the spacing between births 

in the semi-rural region. The slightly more centred pyramid shaped distribution of relative 

risks for the rural regions could be seen as parent preference for a more regular and denser 

pattern of birth spacing and an overall preference for more children, this is however a very 

hypothetical interpretation.
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There is a stronger effect of the age of both the mother and father in the semi-rural region.  In 

the rural region the risk of births are more evenly distributed among different age-intervals.  

Marital status seems to have less impact in the semi-urban regions and there are two likely 

explanations based on differences in social structure between the two areas. The registration 

of marriage and civil status was probably less efficient in the urban regions and a comparably 

larger share of the child births outside marriage could be a result of less accurate statistics. It 

also seems probable that there were different patterns in illegitimate fertility in the various 

areas, presumably because of the stronger social control in the areas dominated by self-

owning farmers. In general patterns from changes in civil status should be made with care. A 

change in civil status means that some major life event in the mother’s life has occurred, thus

comparisons of fertility with continuously married women might be difficult.

The extended final model below includes a number of new variables that examines different 

factors that might have an effect on fertility. The variables which have the biggest impact on 

the risk are survival of previous children. If the second child is dead the risk of having a third 

child increase with 110% which is a very substantial increase. The first birth has less impact, 

most likely because most mortality is very soon after the birth and therefore instead mainly 

affects the risk of the second birth, but even there the increase is 9%. This is a significant 

increase with important implications. 
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Table 6: Results of the final third event history model on the risk of third birth for mothers in the 
parishes.

Rel. risks p-values 95% conf. intervals
Age of mother

16-19 1.21 0.00 1.08 1.36
20-24 1.17 0.00 1.11 1.23
25-29 1
30-34 0.82 0.00 0.77 0.88
35+ 0.36 0.00 0.32 0.41

Age of father
16-24 1.08 0.01 1.02 1.15
25-29 1
30-34 0.88 0.00 0.84 0.93
35-39 0.85 0.00 0.78 0.92
40+ 0.69 0.00 0.62 0.77
Father missing 0.90 0.39 0.71 1.14

Year of second birth
1820-1840 0.90 0.02 0.82 0.98
1841-1855 1.02 0.59 0.94 1.12
1856-1870 0.95 0.23 0.87 1.03
1871-1882 1.09 0.06 1.00 1.19
1883-1890 1.17 0.00 1.06 1.28
1891+ 1

Region
The Norrland inland region 0.96 0.43 0.88 1.06
The Skellefteå region 1
The Sundsvall region 0.54 0.00 0.51 0.57
The Linköping region 0.64 0.00 0.54 0.75

Mother’s legitimacy at her birth
No information 1.13 0.00 1.06 1.21
Inside marriage 1
Outside marriage 1.03 0.65 0.92 1.15
Parents betrothed 1.48 0.07 0.97 2.28

Economic situation at year under risk
Year of positive growth 1
Year of negative growth 0.95 0.05 0.90 1.00

Economic situation at the year before the index year
Year of positive growth 1
Year of negative growth 0.97 0.21 0.92 1.02

Sex of previous children
2 males 1 0.98 1.11
Female male 0.98 0.55 0.92 1.04
Male female 1.05 0.15 0.98 1.11
2 females 1.08 0.02 1.01 1.14

Civil status
Unknown 0.34 0.00 0.18 0.65
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Not married 0.28 0.00 0.22 0.35
Married 1
Widow 0.18 0.00 0.14 0.24

Partners work
Higher/lower civil servant 1.10 0.18 0.96 1.26
Self owning farmer 1
Educated worker 0.98 0.87 0.83 1.17
Uneducated worker 0.95 0.31 0.86 1.05
Other worker 0.97 0.29 0.93 1.02
Unspecified/unknown 0.76 0.00 0.69 0.84

Survival of first child
Missing data 0.96 0.67 0.78 1.17
Alive 1
Dead 1.09 0.00 1.03 1.16

Survival of second child
Missing data 1.22 0.04 1.01 1.47
Alive 1
Dead 2.10 0.00 1.96 2.24

Main time variable in months after second birth
0-5 months 0.17 0.00 0.15 0.19
6-11 months 0.41 0.00 0.38 0.45
12-17 months 0.87 0.00 0.80 0.94
18-23 months 1.12 0.01 1.03 1.21
24-29 months 1
30-35 months 0.72 0.00 0.64 0.81
36-47 months 0.51 0.00 0.46 0.58
48-71 months 0.27 0.00 0.24 0.31
72-119 months 0.12 0.00 0.10 0.15
120+ months 0.02 0.00 0.02 0.03

A major part of this increase in risk for a new conception is the increasing fecundity when the 

mother no longer breast feed the child. Contemporary demographers in developing countries 

have estimated the increased risk using hazard models from biological factors to be at an 

average around 40 to 60% in developing countries in Asia and Africa (Lindstrom & Kiros 

2007, Park et al 1998, Grummer-Strawn et al 1998 ). Lindstrom and Kiros in their data from 

Ethiopia using an event history model on the transition to third conception found an increase 

of 56% from the death of the second child and no effect for previous children. Lithell (1981) 

examined how infant mortality effected birth intervals in the Vasa region in Finland and 
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Jämtland in Sweden between 1825-1865. The birth intervals were shortened by 6-18 months 

with a non surviving infant for the different regions and were reduced between 40 and 100%, 

comparable but lower than the findings in the main model above.

Data from the contemporary populations with relatively unregulated fertility suggests that the 

observed effect in the main model not entirely can be explained by only a biological increase 

in fecundity. Both the effect of death of first and the second child seems higher than in the 

20th century populations. It seems likely that a behavioural component with parents 

intensifying their attempts to get a new child explains a significant part of the increase. It 

would mean that parents at least partly had an idea of the mechanisms of fertility and were 

able to increase the probability of a new conception in a quite short time span. Similar results 

with very strong effects of death of the previous children have also been found in Southern 

Sweden for a somewhat earlier period (Bengtson & Dribe 2006).

If there indeed is a behavioural component this indirectly has another implication. The 

possibility of parents to quickly increase their fertility, based on the survival of a previous 

child, means that fertility was somewhat below an achievable maximum that parents could 

reach trough a shift in behaviour. Fertility was in other words in some way partially controlled 

or limited to a non-trivial extent by many mothers. How this limitation was done is hard to 

detect, but it is linked to voluntary and conscious control by the parents based on changing 

circumstances in their environment. Intensified attempts of coital frequency can probably 

explain some or most of the increase, but it is tempting to believe that at least some of the 

mothers partially used methods like coitus interruptus or partial abstinence to try to influence 
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the spacing of their births. This contrasts partly to one of the main findings of the European 

Fertility Project, that fertility was viewed as ‘outside the calculus of conscious control’. 

Finally the finding is also relevant in the greater debate about the importance of infant

mortality as a precondition for fertility decline. The connection between mortality and fertility 

is important for the theory of the demographic transition and although it in general has been 

questioned during the last decades the effect on mortality of fertility is still an important area 

of research. If parents at an individual level respond to the death of a previous young child it 

seems at least feasible that this strong individual reaction also is important at a more general 

level for the timing of reductions in fertility. This is however somewhat outside the scope of 

this thesis.

The sex composition of the previous children also shows an effect of the risk for the third 

birth. Individually for the second or first birth the sex seems to be a quite unimportant for the 

parent’s decision but when taking both births into account we see a statistically significant 

increase on 8% for 2 girls compared to 2 boys. Most of this effect is related to the sex of the 

last child and a male followed by a female has an increased risk as well. This could be 

because male preference is higher after a female child but longer breast feeding of males 

would also explain the results and likely causes most of the increase in risk. A slight 

preference for boy is to be expected and it seems that parents of two girls also adapts their 

behaviour and become more interested in a third child, much of the effect is related to the last 

child but there is an effect of the first child as well.
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The variable for economic cycles gives support for a decrease in risk during negative growth

or most likely the parents choose to try to delay their next child, waiting for better economic 

circumstances. The current economic cycle during the year of conception have unsurprisingly 

a weaker effect than the year before the conception, an increased risk on 5% compared to 3%. 

The somewhat weak overall result can possibly be explained by how the variable, as it is 

based on aggregated national data, only indirectly gives an indication of the changes in 

economic conditions experienced by the people in the study.  

The variable for the father’s occupation shows some differences according to socioeconomic 

status. The differences are not significant and the father’ occupation seem to have a weak 

effect on birth spacing. In a graph below an identical model to the previous main model is run 

with the exception of the period and father’s occupation which instead is included as an 

interaction between the two variables. Self-owning farmers in the latest period are used as the 

reference group. It indicate that no group in society even at the very end of the century show 

signs of a fertility decline, the pattern of denser birth instead is true for all groups in society.

The variable give some indication that higher socioeconomic classes had denser birth spacing. 

The change is not significant but it can be speculated that the risk either could be explained 

from the better economic circumstances they experienced or possibly that women not breast 

feeding their own children would lead to denser spacing. The later has been documented in 

research on higher socio-economic classes in 19th century Sweden (Lithell 1981). When the 

father’s job is unknown the risk is significantly lower and this could be explained as a rational 

response to the situation from the parents. It is however likely that the fact that no work is 
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registered on the father in the data, is an indicator that the couple does not live together, which 

also would explain the lower risks.

Conclusions

The goal of the thesis has been to examine the question of parents’ possible influence over the 

timing of their next child in 19th century Europe. The approach has been to individually 

examine different characteristics that would have given parents a reason to control their 

fertility. The findings give some support to that this was the case. All of the relevant variables 

indicate that parents reacted to changing circumstances and likely had influence on the 

duration to the next child. This variation in longer durations can likely in some of the cases be 

explained as conscious birth spacing from the parents. The variables are individually often not 

significant and don’t suggest very large differences, but taken together they give support to 

the idea that parents both knew how to and actively tried to influence birth spacing as a 

response to changing circumstances. This was probably not practiced by all parents and the 

limited scale of the control should be emphasized, this was likely relatively small 

modifications in behavior rather than a drastic step with highly efficient methods to delay the 

next child. The main picture is still that of a primarily unregulated fertility, but it seems as if 

parents did try to under some circumstances to influence their birth intervals. All of the 

variables either increase or decrease the risk according to what could be expected from 

rational parents having some control of their fertility. In particular the increased risk for 

parents who lost their previous child compared to parents with a living second child, even 

accounting for the part that can be explained by breast feeding, is an argument for the theory 
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that parents acted upon an idea of a an ideal family situation and influenced the timing of their 

third child.

The findings are partly in contrast with the school of historical demography centered around 

the EFP, where both the ability of parents to control their fertility as well as the parents’ 

general cultural willingness to try to influence their own family size based on the economic 

situation is deemphasized. Even at times when there were no major external economic 

pressure, parents seem to have been able to successfully influence their fertility according to 

changing circumstances in their life. The findings support recent research (Anderton 1985, 

Bengtson & Dribe 2006, Hammel & Galloway 2000 & Van Bavel 2003, 2004) that fertility 

control played a more important role in pre-transitional Europe than assumed in earlier 

research.

These findings support criticism in historical demography that research on 19th century 

fertility and the fertility transition has focused to much on parity specific stopping behavior. 

The results indicate that birth spacing was used as a strategy throughout the 19th century in 

Northern Sweden, even when marital fertility remained high. There is no reason to doubt the 

EFP conclusion, that the fertility transition was the start of widespread use of parity specific 

birth control or the deemphasize the huge overall differences in fertility between pre-

transitional and post transitional Europe. There are however reason to believe that a more 

nuanced view of fertility control in pre-transitional Europe where many parents used birth 

spacing as a strategy to delay births is more accurate than previous views in historical 

demography. These findings have implications for theories on the causes of the decline.
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