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Historical demography

• The study of demographic processes in the past
• The development of demographic events over time (births, deaths, marriages, 

migration)
• Determined by

• Structural factors (e.g. age structure)
• Results of former demographic processes

• Behavioural factors 
• Results of individual choices, actions, statuses

• The propensity for childbearing, marrying, migrating, or health status, mortality 
patterns, etc.

• Determined by individual, and exogeneous factors
• At household level (e.g. household composition, the presence of various family 

members, material resources and social status of the family/household)
• At community level (epidemics, wars, economic crises, natural catastrophes, 

support of the community, norms, values, etc.)



Historical demography
• Also the study of individual life courses

• Consists of a sequence of positions, statuses, roles in the course of time
• Changes of positions are transitions determined by events

• Demographic (birth, partnering, childbearing, widowhood, death)
• Others (education, employment, household position, etc.)

• The sequence of statuses are life trajectories
• The time between transition called duration

• Essential principles
• Life-span development (the importance of the events in earlier stages of life)
• Agency (people determine their own life course)
• Time and place (the influence of historical context and specific location)
• Timing (at what age does a specific transition occur, the interaction of individual, 

family and historical time)
• Linked lives (life course are interdependent with others)

Source: Jan Kok: Principles and prospects of the life course 
paradigm. Annales de démographie historique, 2007. 1. 



Quantitative analysis in historical demography

• Most frequently based on
• Longitudinal and

• Individual level micro data
• Time and changes over time in the centre of the analysis

• Utilizes the richness of individual level data

• The possibility of creating variables

• Creates models reflecting the context of individual choices and decisions

• It can examine the interaction of several ‚events’



Event history analysis

• A frequently used statistical method in life course approach
• Used for the analysis of the occurrence and timing of events (transitions)

• Considers whether something happens and when it happens
• Dependent variable is the duration of time between two events

• The length of time individuals under observation spend in a state before experiencing some 
event

• „Survival time”
• Statistical models to estimate the influence of a set of covariates (independent 

variables) on the length of duration and the occurrence of an event 
• Survival analysis

• How long does a mechanical component or a tool „survive” until it fails?
• How long does a sick person having this or that treatment survive?
• How long does a birth interval last considering different covariates (e.g. the age of mother or 

the fate of the previous child born in the family?
• How long a persons aged 50 survive considering his or her earlier life events (e.g. the number 

of children or marital status, etc.)



Terms used in event history analysis
• Analysed event = „failure”

• Single events (death, first marriage, first birth, etc.)

• Recurrent events (childbirths, marriages, etc.)

• The time elapsing between two transitions is the risk period (time at risk, 
survival time) during which an individual can experience an event

• Persons who can experience the given event constitute the population at risk

• Population at risk is expressed as the number of time units lived by the 
persons under observation during the risk period (person years/months/days)
• Between two transitions

• During the whole observation

• Rates of transition 
• The number of events/the total time (the sum of person years) during which those 

events could have occurred



Marriage 1st birth 2nd birth 3rd birth

Widowhood, divorce, 
menopause or death

Parity 0 Parity 1 Parity 2 Parity 3

Menarche 1st birth 2nd birth
3rd birth Menopause or death

Parity 0 Parity 1 Parity 2 Parity 3

1st birth day 15th birth day5th birth day 10th birth dayDeath of child

End of risk period

Fertility

Marital fertility

Child mortality

Time at risk and transitions between states

Living Dead



Censoring and truncation
• In the case of child mortality 

• Not every individual under observation dies within the risk period
• Not every one is present in the population under study during the complete 

observation period
• Persons who died after their 15th birthday
• Children who moved in after their 1st birthday or left before their 15th birthday

• Right censoring
• An individual does not experience the event during the observation

• Child mortality: a child who dies after the age of 15 or leaves the population under study 
before the age of 15

• The cause of censoring must be independent of the studied event

• Left truncation
• An individual has been at risk before entering the studied community

• immigrates in at age of 5



Different observation times

1st birth day 15th birth day5th birth day 10th birth day

Complete 
with event

Censored

Censored

Truncated 
with event

With gap 
and event



Types of covariates

• Time-independent covariates
• Do not change during the risk period 

• Sex, place of birth, year of birth, birth cohort, age at 1st marriage, etc.

• Time-varying (dynamic) covariates
• Do change over time during the observation

• Age, marital status, family size, parity, number of children alive, occupation, etc. 



Events and episodes
• Events such as births, marriages, deaths, birth or death of a child need to 

have a specific date

• Events determine episodes which
• Start with an event and end with another event (last from one date to another)

• Episode (spell) is a period when
• All covariates are unchanged
• All episodes differ from the others regarding at least one covariate
• If a dynamic covariate changes, a new row has to be added to the episode table, a 

new episode starts

• In the database several rows can belong to one individual under 
observation 
• Alter, George – Gutmann, Myron P. (1999). Casting spells. Database concepts for 

event history analysis. Historical Methods, 32(4), 165-176.



Zsámbék, Michael Adel’s family (data from a German 
genealogy based on parish records) 

Source:  Gallina, H. – Jelli, M. (eds.): Ortsfamilienbuch der Gemeinde Schambek, 
Zsámbék im Ofner Bergland, Ungarn, 1716-1946. Heimatverein Schambek, 
Nattheim, 2002. 32. 



Data structure: marital fertility, events and episodes during the 
marriage 

Source:  Gallina, H. – Jelli, M. (eds.): Ortsfamilienbuch der Gemeinde Schambek, 
Zsámbék im Ofner Bergland, Ungarn, 1716-1946. Heimatverein Schambek, 
Nattheim, 2002. – own reorganization of data



Event history analysis

• Survival analysis is a multivariate method where
• Censored observations (observations with limited information on the 

occurrence of the event analysed) can be included

• The use of dynamic variables is possible 

• In order to identify those individual characteristics that make a transition 
more or less likely (that affect transition rates)

• By estimating
• Coefficients associated with explanatory variables or

• Relative risks associated with a one-unit change in an explanatory variable



Types of event history analysis 

• Discrete-time
• Events are recorded only for an interval of time (e.g. every year: alive or dead, 

present or absent, gave birth or not) – without exact dates 

• Every year causes a new spell – analysis with e.g. logistic regression

• Continuous-time
• Events with concrete dates which creates the spells, the duration of the 

episodes is the subject of the analysis



An aspect of key-importance

• To define the population at risk or time at risk by
• The exact dates of events

• Start of the observation
• E.g. birth (mortality), age at 15/18 (marriage), marriage (marital fertility), widowhood 

(remarriage)

• End of observation 
• Death (mortality), age at 50 (fertility), end of marriage (death or the death of spouse – marital 

fertility) marriage (marriage), etc. 

• Date of censorings
• Date of death

• Date of migration



Different observation times

1st birth day 15th birth day5th birth day 10th birth day

Complete 
with event

Censored

Censored

Truncated 
with event

With gap 
and event

Birth date, presence at 
age1, death date

Birth date, presence at 
age1, presence at age 
15, or some later 
event (death, 
marriage, out-
migration)

Birth date, presence at 
age1, out-migration 
date

In-migration date, 
death date, with age

Birth date, presence at 
age1, out-migration 
date, in-migration 
date, death date



Necessary data for event history analysis

• Individual level, longitudinal data
• With the exact dates of vital events

• Birth, death, marriage, migration

• Relating to the person under observation and others whose life course has 
some importance (e.g. parents, grandparents, siblings, children, etc.)

• Proof of presence during the risk period
• Vital events and/or census-like sources

Source: Bengtsson, T. – Campbell, C. – Lee, J. Z.  2004.: Life 
under Pressure. Mortality and living standards in Europe and 
Asia, 1700-1900. The MIT Press, Cambridge, Mass. – London, 
445. 



Population registers

• Besides other data (name, occupation, etc.)
• Entry into register (birth, in-migration)

• Exit from register (death, out-migration)

• Position in household (relation to household head)

• Continuously updated censuses with vital events
• Only in some countries in the past (Sweden, The Netherlands, Belgium, Japan, 

China)

• Yearly censuses
• E.g. Catholic church lists (Status Animarum) – in Italy

• No vital events

• Only appearance, presence and disappearance

• No exact date, only year of birth/in-migration and death/out-migration



An early example of population registers, Hungary „census” of 
Joseph II, 1784-87



Consecutive censuses (Status Animarum), Zsámbék, 1795-1867 + 
Ortsfamilienbuch (local genealogy)

1795

1796

1797

1798

1799

1800

1801

1802



Parish registers 

• Available from the 17th-18th centuries – at least in Europe

• Contain personal data and the exact dates of demographic events

• Suitable to reconstruct demographic life courses (birth, marriage, children’s 
birth and death, widowhood, remarriage, death)

• Suitable to study the effects of earlier life events

• Suitable to study the interaction of several life courses

• But no population at risk

• No data on migrants

• Data were recorded separately

• Suitable for creating time series, and some simple rates (child mortality, 
illegitimacy, endogamy – exogamy, mean age at marriage, marriages by 
marital status, etc. 

• Record linkage is very time consuming 



The content of parish records, Tök, Calvinists, 1850
Baptisms: dates, names (child and parents), sex, legitimacy, 
godparents, here no occupation, etc.

Marriages: Date, names, marital status, witnesses, no place 
of residence, occupation, age, parents, etc.  

Burials: Dates, names, parents/spouses, age, cause of death, witnesses, 
the ceremony of burial, no occupation here



The problems of quality

• Completeness and accuracy
• Clergymen did not always record all information needed or inaccurately 

recorded them 

• Under-registration
• Births (females and sometimes some SES groups – the poor, vagrants etc.)

• Infant deaths
• Length of time between birth and baptism is crucial 

• Infants who died before baptism were often omitted

• All kinds of events
• In times of catastrophes

• When the clergyman was away or died and was not substituted yet

• Lacks of the records (missing volumes or pages or unreadable records)



Family reconstitution – the method

• Louis Henry (1911-1991), French demographer
• After collecting all information (marriages, births and deaths) he linked and 

re-arranged them on family cards (marriages and all information belonging to 
them)

• Fleury, Michel – Henry, Louis (1956): Des registres paroissiaux à l’histoire de la 
population. Manuel de dépouillement et d’exploitation de l’état civil ancien. 
Presses Universitaires de France, Paris.

• Gautier, Étienne – Henry, Louis (1958): La population de Crulai. Paroisse
normande. Presses Universitaires de France, Paris



Family card – fiche de famille (France)
Birth and death date of 
mother, marriage date, end of 
marriage –
Presence from (1735)1756 to 
1780 – risk period
- Marriage
- Marital fertility
- Infant and child mortality
- Adult mortality
Continuity of presence is a 
strong assumption



Types of family cards (L. Henry)
• MF – date of marriage and date of dissolution is known

• MO – date of marriage is known, date of dissolution is unknown

• EF – unknown marriage date, known date of dissolution

• EO – both are unknown
• MF1 and MO1 – age of wife is known from the birth register
• MF2a and MO2a – age of wife is estimated from the marriage register
• MF2b and MO2b - age of wife is estimated from the death register
• MF3 and MO3 – age of wife is unknown and cannot be estimated

• Only the MF1 type is complete or MF2a and MF2b are also used in family 
reconstitution studies

• MF1 (and MF2a and MF2b) proportion can be very low, half of the marriages or 
more cannot be used for computing e.g. the rate of fertility

• Migration and inaccuracy!!!



Local genealogies (German Ortsfamilienbücher) –
complete family reconstitution databases

Source:  Gallina, H. – Jelli, M. (eds.): Ortsfamilienbuch der Gemeinde Schambek, Zsámbék im Ofner Bergland, Ungarn, 1716-
1946. Heimatverein Schambek, Nattheim, 2002.



Population at risk

• By calculating person months/years spent in a given state – if 
someone lives through a full year, he/she contributes one person year 
to the risk population

• Basic unit of exposure in longitudinal analyses



Time at risk

• Infant/child mortality
• From birth to death / or a later event such as marriage

• Marriage
• From a given age (birth date!) to marriage / or a later event such as death

• Marital fertility of women
• From marriage/first birth to the end of marriage (age of 50 or death date) – needs a 

closing date (own death or husband’s death)

• Adult mortality
• From a given age to death (at least (birth) marriage and death date is needed)

• Events in the family may prove presence but one must not close the 
observation by the event under study 



Problems
• Representativeness 

• Small rural populations

• Selection
• Only a small minority can be followed during the entire life cycle (the problems of migration) 

– time at risk cannot be determined
• Biased samples (SES etc)

• Unlinked events (unidentified persons)

• Information on individual status or particularly on household position is limited or 
missing 
• Being alive at the same time doesn’t mean co-residence 
• Events recorded in the parish books mean presence but by no means continuous presence

• The causes of differences are unknown, much more descriptive than explicative 
models

• No statistical significances



But
• A great amount of family reconstitution databases is existing

• A great amount of studies was based on family reconstitution data
• France, England, Canada, later all over Europe or any countries where parish 

registers remained
• France, England: Family reconstitution of national samples

• An alternative use of family reconstitution databases is possible
• To form event history model although the information (the number of variables) are 

necessarily poorer than in the case of population registers
• Events compose individual life courses but as migration was not recorded, migrants will be 

lost
• Risk period can be determined by demographic events in the family but only in a smaller part 

of the families
• Risk periods must be determined according to the strict rules of L. Henry 
• Gutmann, Myron P. – Alter, George (1993). Family reconstitution as event history analysis. In 

Reher, D. – Schofield, R. (eds.), Old and new methods in historical demography. Oxford, 159-
180. 



An example: Zsámbék, 18th century - 1945

• Family reconstitution database
• Zsámbék: Roman Catholic parish records + Ortsfamilienbuch (Gallina – Jelli 2002)

• Zsámbék
• Roman Catholic village – German majority and smaller Hungarian and Jewish 

communities
• 2000 – 3000 inhabitants before 1850
• Serfs on the estate of the Royal Chamber, servants, farm hands, day-labourers, but 

craftsmen too
• Wheat and wine production 
• German families – stem inheritance
• Very high marital fertility, high infant and child mortality, intensive migration 

(marriages in the neighbouring German villages)



The studied community

Zsámbék in the 18-
19th century

Budapest (Pest-Buda 
in the 18-19th 
century)

Hungary prior 
to 1918

Present-day 
Hungary 

Historic Pest-Pilis-
Solt-Kiskun county



Infant and child mortality in family context
• High infant mortality: 25–30% died before their first birthday

• Probability of surviving until age 15: 48–50% (Hungary in the 1820s – Hablicsek, 1991)

• Adult mortality was also high → parental loss was common
• Hungary 1869: the share of single-parent households was 8% (Őri – Pakot 2014)

• Remarriage was also frequent

• The link between infant and child mortality and parental loss or remarriage was also a fundamental demographic
problem

• Quantitative analysis based on parish registers – the cause of death is mostly unknown

• The nature of these links are uncertain: no direct connection between parental loss or remarriage and infant or
child death

• The risk of death can be measured – how did the changes in the family context influence it (event history analysis)

• Research question: How did the death or remarriage of the parents influence the likelihood of death between
age 0 and 15?

• Project „Integrating Families” supported by the Hungarian Academy of Sciences (2017-2022) (www.families.hu) 

• Research on childhood and mosaic families 

• Special issue of The History of the Family in 2022
• Őri, Péter (2022): Parental loss in 18th-19th century Hungary: the impact of parents’ widowhood and remarriage on 

their children’s survival, Zsámbék, 1720-1850. The History of the Family, 27(3), 453–479.

http://www.families.hu/


Infant and child mortality in family context – 
results 
• Infant and child mortality and parental loss were studied many times (Oris-Desrosas, 2002, Bengtsson et al. 

2004, Tymicki 2009, Pakot 2013, Willführ-Gagnon, 2013, etc.)

• Parental loss had fatal effects – but sex and age-specific

• Girls were less vulnerable

• Negative effect were decreasing with age (the role of weaning) 

• The death of father mattered but mainly after infancy

• The presence of other family members 

• Positive effect (help in childcare and work)

• Negative effect (competition for goods and survival)

• Research results – positive effect was much more frequent – humans are cooperative breeders (Sears-Coall
2011)

• Remarriage, stepparents and mosaic families – less research

• European folklore tradition (Cinderella effect) – negative impact, „the evil stepmother”

• Contradictory (Willführ-Gagnon, 2012, 2013) – the role of the locality

• Beneficial or neutral (the Netherlands, China, Sweden, USA, Estonia in the 19th century – Andersson et al. 1996, 
Beekink et al. 2002, Campbell – Lee 2002, Schacht et al. 2021, Jaadla-Lust 2021)



Data and methods
• To study the risk of death between birth and 15th birthday

• Children born in the communities (their exact birth date is known)
• Children born prior to 1850 in their parents’ first marriage
• With known death date or marriage date → surviving children
• Mothers’ or fathers’ death also known → the family lived in the settlements,

information on their widowhood and remarriage is available
• Infants who died under age of one month or together with one or two parents within

a one-month range were excluded
• Following children from birth to death or age 15 connecting their life events to those

of parents and siblings

• Method: descriptive statistics and event history analysis (Cox proportional
hazard models)
• Static co-variates: sex, birth cohort, mother’s age-group at birth, father’s SES, birth

rank
• Dynamic co-variates: life and death and remarriage of parents (only second

marriages considered), having siblings of different sex and age



Infant and child death rates by birth cohort 
and sex, Zsámbék, children born 1720–1850

Note: number of deaths per 1000 person-years under observation, infants are  1-11 months old 



Kaplan-Meier survival estimates from 1 month to 15 years (180 months), by sex, 
mothers’age at birth, birth order and father’s SES, Zsámbék, children born 1720-1850



Parental loss and remarriage by sex of children at the end of 
observation, Zsámbék, children born 1720-1850, %









Conclusions

• The risk of death strongly decreased with the age of children

• Girls’ mortality was lower

• Landowners’ children had better chances for survival in Zsámbék

• Parental loss was a real turning point, especially maternal loss had tragic effects 
among infants, but paternal loss mattered as well, especially with respect to boys

• Girls under age of 5 were more sensitive for maternal loss than boys

• The effect of parental loss was decreasing with the age of children

• The presence of older brothers and sisters had positive effect but only after infancy  

• Parents’ remarriage was by no means harmful, it had neutral or mildly positive 
effect on their children survival

• Stepmothers with children from their previous marriage had some negative effect 
on their stepchildren’s survival

• Genetic conflict or the difficulties of forming a new mosaic family

• The possibility of different local patterns in remarriage or the effects of household 
composition on infant and child mortality 
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