
 

 
 

 

Rostocker Zentrum zur Erforschung des Demografischen Wandels 

Rostock Center for the Study of Demographic Change 
Konrad-Zuse-Strasse 1 · D-18057 Rostock · Germany 

Tel.: + 49 (0) 381 2081 – 0 · Fax: +49 (0) 381 2081 – 202 

www.rostockerzentrum.de 

 

 

 

 

ROSTOCKER ZENTRUM – DISKUSSIONSPAPIER 

ROSTOCK CENTER – DISCUSSION PAPER 

 

No.26 

 

 

 

The mortality of non-Germans in Germany –  

A comparison of results estimated from the Official Statistics  

and the Central Register of Foreigners 
 

 

 

 

Anke Hannemann 

Rembrandt D. Scholz 

 

 

 

 

 

 
Februar 2009 

 

 

 

 



The mortality of non-Germans in Germany –  

A comparison of results estimated from the Official Statistics  

and the Central Register of Foreigners 
 
 
 

Anke Hannemann 
Max Planck Institute for Demographic Research 

 
 

Rembrandt D. Scholz 
Max Planck Institute for Demographic Research 

scholz@demogr.mpg.de 
 

 
 

ROSTOCKER ZENTRUM – DISKUSSIONSPAPIER 
ROSTOCK CENTER – DISCUSSION PAPER 

 
No. 26 

 
 
 

Februar 2009 
 
 
 

Rostocker Zentrum zur Erforschung des Demografischen Wandels 
Rostock Center for the Study of Demographic Change 

Konrad-Zuse-Strasse 1 · D-18057 Rostock · Germany 
Tel.: + 49 (0) 381 2081 – 0 · Fax: +49 (0) 381 2081 – 202 

www.rostockerzentrum.de 
 
 
 
 
 

Accepted by the ‘editorial board’* 
 

Any opinions expressed here are those of the author(s) and do not necessarily reflect those of the Institute. The 
Discussion Papers often represent preliminary work and are circulated to encourage discussion. Citation of such 
a paper should account for its provisional character. A revised version may be available directly from the author. 
 
The Rostock Center for the Study of Demographic Change is a local and virtual research center and a place of 
communication between science and politics. The center is associated with the University of Rostock and the Max 
Planck Institute for Demographic Research. 
 
*Members of the ‘editorial board’:  
Laura Bernardi, Gabriele Doblhammer, Michaela Kreyenfeld, Michael Kuhn, 
Marc Luy, Claudia Neu, Gerda Neyer, Steffen Schoon, Carsten Ochsen, Rembrandt Scholz, James W. Vaupel 

 
 
 
 

 
 



 - 1 - 

The mortality of non-Germans in Germany – A comparison of results estimated 

from the Official Statistics and the Central Register of Foreigners 

 

Anke Hannemann and Rembrandt D. Scholz 

 

 

Abstract: 

Most national and international studies concerning migrant mortality find advantages 

for migrants in health and survival in comparison to host populations. Although that 

phenomenon has been known for several years, no final explanation could be found 

until now. Health selection effects (Healthy Migrant Effect and Salmon Bias), 

acculturation, as well as data artifacts, are the theories mentioned most often in that 

context, and they are introduced and discussed in this working paper. Subsequently, 

we present own mortality estimates for non-Germans in Germany, based on data 

from the Official Statistics and the Central Register of Foreigners 

(Ausländerzentralregister, abbreviated AZR). These results are compared to 

estimates from further studies dealing with the mortality of foreigners in Germany. In 

particular, we examine to what extent our results resemble those of Kohls (2008b), 

who also worked with AZR and Official Statistics data.  

Life expectancy at birth calculated from the Official Statistics shows average non-

German-German differences of about 20.3 years (men) and 15.8 years (women) in 

the year 2004. Non-German-German differences are reduced to 4.6 (men) and 3.0 

(women) years, when calculated with the AZR data. Due to the recent revision in the 

AZR, the life expectancy calculated from it; 80.8 years for men and 84.9 years for 

women, is considered to be more reliable. 

Unfortunately, the data does not allow us to ascribe that mortality advantage to one 

of the explanation theories, though we found tendencies pointing towards a Salmon 

Bias and further data artifacts. 

 

Keywords: life expectancy, mortality, foreigner, Germany, Central Register of 

Foreigners 
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1. Introduction 

 

For more than a hundred years, the life expectancy in Germany has followed a 

generally increasing trend. Currently, life expectancy at birth is 76.6 years for men 

and 82.1 years for women (Statistisches Bundesamt 2007a). These values represent 

the average mean for Germans and non-Germans. If, for both subpopulations, 

separate life tables are calculated, we can see that non-Germans have fundamentally 

higher values than Germans (Altenhofen and Weber 1993, Lechner and Mielck 1998; 

Razum and Zeeb 1998, Kohls 2008b). As it is known from previous studies (Lampert 

et al. 2007, Helmert 2003, Klein et al. 2001) that a low socio-economic status is 

correlated with heightened mortality risks, and that foreigners1 on average possess a 

lower socio-economic status than natives, these results are surprising. Even though 

this phenomenon was observed and studied in several industrialised countries, no 

consensus on the underlying causes has yet been reached. 

 

In the following, we analyse the mortality of non-Germans living in Germany in the 

year 2004. To do this, we calculate life tables for that subpopulation; once with data 

from the Official Statistics, and then with an extract from the Central Register of 

Foreigners (Ausländerzentralregister, abbreviated AZR). The aim of our study is to 

provide new insights into the existence, the size, and the causes of the mortality 

advantage among foreigners. 

 

2. Explanatory Theories 

 

The most frequently discussed approaches regarding the mortality advantage of 

foreigners are health selection processes, acculturation, and data artifacts causing an 

overestimated life expectancy. 

Health selection processes occur in conjunction with immigration (Healthy Migrant 

Effect) and return migration (Salmon Bias). That only healthy individuals take the 

risks connected to international migration, whereas sick or disabled persons are 

                                                 
1 The term “foreigner” is used as equivalent to the term “non-German.” In the Official Statistics, as well as in the 
Central Register of Foreigners, a foreigner is defined as a person not possessing German nationality. That 
includes stateless persons, but excludes Germans possessing a further nationality (Statistisches Bundesamt 
2007b). The application of that definition generates a highly heterogeneous group of foreigners, which does not 
only consist of migrants, but also to some extent their children and grandchildren. 
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usually excluded from it, are the main assumptions behind the Healthy Migrant Effect. 

Thus, migrants have at least a temporal mortality advantage compared to the 

average population in the immigration country. Immigration laws and policies further 

enforce that process. For example, the German-Italian recruitment agreement from 

1956 states that Italians who apply as guest workers must pass a health examination 

before receiving a work permit for Germany (ANBA 1956). In recruitment agreements 

with Spain and Greece (1960), Turkey (1961), Portugal (1964), and Yugoslavia 

(1968), this practice was retained. A health advantage for the guest workers recruited 

through 1973 was later confirmed by Lechner and Mielck (1998). 

The Salmon Bias, which focuses on return migration, explains why the health 

advantage resulting from the Healthy Migrant Effect does not wear off completely. A 

desire to return to one’s birthplace in old age or disease, is assumed to prevail 

among migrants (Anson 2004). If, as assumed, immigrants return to their home 

countries in old age or when seriously ill, return migrants would have a health status 

that is clearly worse than that of the remaining migrants. Compared to the situation in 

which return migration does not occur, the mortality of migrants in the immigration 

country would be lower (Turra et al. 2005). Empirically this effect was confirmed, for 

example, for return migrants from the United States. Palloni and Arias (2004) found a 

significantly worse health status for the Mexican return migrants, and Turra et al. 

(2005) found higher mortality risks for Latino return migrants, compared to those 

remaining in the U.S. 

 

A different approach, the acculturation hypothesis, explains the foreigners’ mortality 

advantage by favourable health behaviour. Its emphasis lies on characteristics that 

vary between natives and migrants as they are formed by the cultural orientation, and 

influence the health status. Acculturation refers to differences in behaviour, life style, 

and cultural and psycho-social characteristics, such as tobacco, alcohol, and drug 

consumption, physical fitness, diet, and social integration (Singh and Siahpush 2001). 

Those factors are, according to Scribner (1996), more important in determining the 

risk of chronic diseases than genetic, biological, or socio-economic factors. In those 

fields, migrants often have advantages compared to non-migrants. Abraído-Lanza et 

al. (1999), for example, point out that Latinos in the U.S. consume less alcohol, and 

Latino women smoke less than non-Latino whites. For Canada, evidence supporting 

better health behaviour of recently arrived immigrants was found as well (Hyman 
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2001). For Germany, the mortality advantages of second generation immigrants was 

explained by the traditional living arrangements and the supportive role of the family 

(Hermann and Mielck 2001). 

 

Doubts about the existence or the size of the migrants’ mortality advantage due to a 

bias in the mortality calculations are the basis of another explanatory approach. That 

bias results from an overestimation of the migrant population, which in turn leads to 

an underestimation of mortality among foreigners. In the case of Germany, it is 

known that the population numbers for the elderly in the Official Statistics are 

currently overestimated (Scholz and Jdanov 2006). The accuracy of that data 

depends on the compliance of the citizens (Statistisches Bundesamt 2007c) with the 

registration authorities. However, for fear of complications at re-entry, or because of 

ignorance, some of the moves abroad of foreigners are not reported. Therefore, 

registration authorities do not always have correct information concerning the 

residence status of a person (Jdanov et al. 2005; Haug 2005). As individuals who are 

kept in the register, but who are in fact not present, become statistically immortal, 

mortality analyses conducted using this data contain a systematic bias. For Sweden, 

Ringbäck Weitoft et al. (1999) therefore conclude “that Swedish mortality statistics 

are misleading for immigrants” (Ringbäck Weitoft et al. 1999, p. 736). That the 

overestimation of the population increases with age, and with the amount of time has 

elapsed since the last census, was shown for Germany by, for example, Jdanov et al. 

(2005). The maximum degree of overestimation is reached immediately before the 

following census, during which the bias in the population numbers can be detected. 

The findings of Luy (2007) indicate that the foreigners’ mortality advantage in the 

Official Statistics measured 1987 after the last census is real. Unrealistic, however, is 

the observed increase in the following years.  

A mortality advantage of non-Germans living in Germany was also confirmed by 

Kohls (2008b). In his recently published working paper, he used data from the 

Central Register of Foreigners and calculated life expectancy among other mortality 

parameters. So far, only the results for the year 2006 have been published. They 

indicate an advantage which is lower than Luy’s results (2007) suggested. In this 

study, we work with the same data source as Kohls (2008b), but with a slightly 

different methodology, and present results for 2004.  
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In contrast to the above mentioned studies, calculations based on data from the 

German Pension Scheme (Kibele et al. 2008) suggest that there is no mortality 

advantage among foreigners. According to their results, non-German pensioners 

aged 65+ even have slightly higher mortality than German men.  

 

3. Data and Method 

 

An instrument to measure mortality is the period life table. It offers, through the 

parameter life expectancy, a value which provides a summary of the mortality 

conditions prevailing in a given calendar year in an observed population. Based on 

the assumption that mortality conditions do not change, and therefore truly 

hypothetical, the life expectancy at age x gives the number of years each person 

attaining age x can expect to live (Chiang 1984). In the following, life tables for the 

Official Statistics and the AZR are calculated. 

 

As a provider of information, the AZR cooperates with more than 6,000 partner 

authorities, such as administration offices. It contains approximately 23.7 million 

personalised data sets of foreigners who permanently2 live or have lived in Germany 

(Bundesverwaltungsamt 2008). In each of the data sets, information such as full 

name, date of birth, date of entry into Germany, and the current residence status is 

recorded. Thus, the AZR contains the most comprehensive stock of individual data 

on foreigners in Germany. In contrast, the Official Statistics are based on census 

data and continuous updating. All foreigners who register their residence, regardless 

of the length of their stay, are included in the Official Statistics (Opfermann et al. 

2006). Hence, the Official Statistics should report a higher number of non-Germans 

than the AZR. Such a difference exists in the data analysed. However, while in the 

years until 2004, the population numbers of the Official Statistics and the AZR were 

close, the difference in these numbers is much greater today3. The main reason for 

this larger discrepancy is the revision in the AZR, which started in 2000 and was 

completed in 2004. In that process, all information in the AZR was synchronised with 

the information in the registers of the local foreigner authorities (Ausländerbehörden). 

                                                 
2 Usually more than three months (Opfermann et al. 2006) 
3 Population on December 31, 2003:  
Official Statistics – 7,341,800  AZR – 7,334,800  Difference – 7,000 
Population on December 31, 2004:  
Official Statistics – 7,288,000 AZR – 6,717,100 Difference – 570,900 
(Source: Statistisches Bundesamt 2007b) 
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These authorities are responsible for decision making and sanctioning in accordance 

with the aliens law (AuslG § 63), by, for example, issuing or denying residence 

permits. In cases where discrepancies in information were found, the data from the 

local authorities was adopted, as it was considered more up-to-date. Today only the 

cases recoded in moves abroad on January 1, 2004 can be identified as affected by 

the revision. That procedure was applied when more than one data record was found 

for a single foreigner, or when foreigners were registered as present in Germany, but 

were actually no longer present4 (Opfermann et al. 2006). In the Official Statistics, the 

results of the revision were not considered (Statistisches Bundesamt 2007b). As a 

consequence, the AZR data is currently much more accurate than the Official 

Statistics. However, as not all local foreigner authorities took part in the revision, and 

about 4.5% of the AZR data records were not included (Opfermann et al. 2006), we 

can assume that the register is not free from data artifacts.  

 

Another advantage of the AZR relative to the Official Statistics stems from the 

personal reference of the data. In the updating process in the Official Statistics, all 

events are counted, but are not linked to individuals. Therefore, the number of moves 

to and from Germany does not equal the number of migrants. The AZR data, on the 

other hand, allows us to reconstruct parts of the migration history of the individuals, 

and to determine the average length of stay in the year of arrival or departure. This, 

in turn, makes it possible to estimate the risk time spent in Germany in years of 

arrival and departure, which is not given in the Official Statistics. 

Another difference between the Official Statistics and the AZR is found in the 

registration of the cases of death. While those occurring in Germany are 

implemented in both data sources, the cases of death among foreigners which 

occurred abroad are only included in the AZR (Kohls, 2008a). This leads to a higher 

number of cases of death of foreigners compared to the Official Statistics. On the 

other hand, it can be assumed that, in the AZR, the number of infant deaths is 

underestimated, as mourning parents often fail to register the birth and death of their 

baby (Kohls 2008b). 

 

3.1. The data processing 

                                                 
4 About 534,000 cases according to Opfermann et al. (2006) 



 - 7 - 

To determine the probabilities of dying, which are the starting point for the life table 

calculation, information about the population at-risk in the observed period is needed. 

While the Official Statistics provided population data for each December 31 in a form 

ready for analysis5, the AZR data has to be edited to obtain the required population 

numbers. 

 

The AZR extract given to the Max Planck Institute for Demographic Research for the 

purposes of statistical analysis was drawn on the reference day December 31, 2005. 

It contains 11.7 million anonymous individual data sets, each representing one 

foreigner. The data provided do not allow us to identify individuals. For each foreigner, 

information about nationality, sex, birthday, day of first entry into Germany, current 

residence status, day of last residence status change, the local foreigners 

department, and the federal state are provided. Crucial for the determination of the 

presence during the observational period is the variable current residence status. It 

possesses the values ‘first entry’, ‘transfer from another authority’ (i.e., arrival from a 

different federal state), ‘re-entry from abroad’, ‘move abroad’, ‘move to an unknown 

place’, ‘no longer present’, and ‘death’; and indicates if a foreigner is present in 

Germany on the reference day December 31, 2005. Moreover, the variable current 

residence status allows us to trace backwards the migration history of the foreigners. 

While a procedure such as this is constrained by certain limitations, it is the only way 

to conduct the analysis. One of these limitations is determined by the time span after 

which the data of a person is deleted. According to the executive order (AZRG-DV) of 

the law regarding the centralised registration of foreigners (AZRG), the data of a 

person registered must be removed from the register 10 years after a move abroad, 

and five years after the death of a foreigner (AZRG-DV, §18, (1)). Thus, the extract of 

December 31, 2005 only contains cases of death from the year 2001 onwards, 

restricting the observation period to the years 2001-2005. 

 

A further limitation of the observation period results from the time lag in the AZR. The 

occurrence of the migration events and the implementation in the AZR do not 

proceed simultaneously. Hence, an extract drawn on December 31 does not contain 

                                                 
5 Given is the sex and age structure (single ages with the last age group 90+) of the Germans and non-Germans 
on December 31 of the years 2003 and 2004, and the cases of death of the year 2004 subdivided into the same 
categories. Additionally, for the illustration of the development of the life expectancy of non-Germans in Germany 
between 1981 and 2006, data collected by Dr. R. Scholz, containing data from the Official Statistics (population 
numbers and cases of death in 5-year age groups) was used. 
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all residence status changes of the past year. That means that the population present 

on December 31, 2005 cannot be reproduced correctly with the extract generated on 

December 31, 2005. For that reason, the analysis will not include the year 2005. 

Further constraints on the observation period arise from the practice of overwriting 

the residence status with every migration event. The migration history of the 

individuals between first entry and reference day therefore cannot be reconstructed 

precisely. As a consequence, assumptions have to be made when determining the 

number of the non-German population. To keep the degree of uncertainty that this 

implies as low as possible, the analysis was restricted to a single year, 2004. In 

Figure 1, the procedure used in determining the population numbers is illustrated. 

 

Given the problems which result from the overwriting of the residence status, we did 

not attempt to estimate the length of stay of the foreigners. Because having data on 

length of stay is a requirement for analysing the influence of a Healthy Migrant Effect, 

direct evidence for that effect cannot be provided in the following. 

 

When comparing the AZR data to the Official Statistics naturalisations must also be 

considered. As prescribed in the law (AZRG, §36 (2)), data of naturalised individuals 

is removed directly from the AZR. A backward analysis therefore provides an 

underestimation of the number of foreigners. Therefore, the number, age- and sex-

structure of the naturalised foreigners was obtained from the Official Statistics6 and 

considered in the analysis. 

 

Another issue that must be considered before we can determine the population 

number from the AZR extract are the missing values in the date variables. 

Information on the time of first entry, the last residence change, and birth are 

essential in the reconstruction of the population and its age structure on a given date. 

The missing or implausible values in these variables make modifications necessary7. 

In the data sets, a missing day was set to the 15th, a missing month to June, and, 

when both information were missing, the date was set to June 30.  

 

 

                                                 
6 Number of naturalisations in Germany: 127,153 (2004) and 117,241 (2005); Source: Official Statistics 
7
 There are no missing values in the variables nationality and current residence status. 
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figure 1: The presence in Germany in 2004 by current residence status according to the 
 AZR abstract 2005, December 31 

 

Presence derived from 
the residence status 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Current residence status and estimation of the population  
present in 2004 
 
 
First entry 
- continuous presence in Germany since first entry 
- person included in the population at-risk starting with the  
  day of arrival in Germany 
 
 
Re-Entry into Germany 
- continuous presence in Germany since re-entry 
- no information about presence (moves abroad and re- 
  entries) between first and re-entry, no information about  
  duration of time spent abroad 
- person is included in the population at-risk starting with date  
  of re-entry (this causes an marginal underestimation of risk  
  time because in cases of short stays abroad—for example,  
  from April to August 2004, the time spent in Germany from  
  January to March 2004—remains unconsidered.) 
 
Transfer from another authority (move between federal states) 
- no information about presence (moves abroad and re- 
  entries) between arrival in Germany and move to the  
  current residence 
- persons who transferred from another authority in 2004 or  
  2005 are assumed to be present in Germany in 2004 
 
Move abroad, Move to an unknown place, No longer present 
- presence in Germany ends with day of status change 
- it is known that the foreigner was present in Germany  
  before the status change, but there is no information 
  about presence between first entry and departure  
  (moves abroad and re-entries) 
- for status changes in 2004 it is assumed that the foreigner 
  was present on January 1, 2004; for status changes in 2005  
  the whole year 2004 is counted as risk time, which causes a  
  marginal overestimation of risk time 
 
Death 
- registered date of death, but no information about status 
  changes between first entry and death (moves abroad and 
  re-entries) 
- unable to determine if the foreigner was present in 
  Germany at the time of death or was abroad 
- foreigners who died in 2004 or 2005 are assumed to be 
  present in the year 2004, again causing an overestimation of 
  risk time 
 
Foreigner is present in Germany. 
Presence in Germany cannot be determined exactly. 
Residence status change 
 

2004 2005 

2004 2005 

2004 2005 

2004 2005 

2004 2005 

Source: own illustration 
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Missing year values in the variables ‘date of first entry’ and ‘date of last residence 

change’, which are needed to determine the presence of a foreigner on a given date, 

were not completed. Instead assumptions concerning the presence of a foreigner in 

the year 2004 were made. Foreigners with the residence status ‘first-entry’, ‘re-entry 

from abroad’, or ‘transfer from another authority’ were assumed to be present when 

year of first entry and year of the last residence change were missing, or when one 

date was missing and the other indicated an arrival in 2003 or earlier. In addition, 

foreigners for whom the year of first entry was not given, and who emigrated or died 

after 2004, were assumed to be present. Any other combination of missing year 

values lead to an exclusion from the at-risk population in the observation year.  

 

Having determined the population number with the modified AZR data, assumptions 

concerning missing birth years have to be made, as the age structure cannot 

otherwise be calculated. As it is assumed that foreigners with missing birth years8 do 

not differ on average from those for whom birth year information was provided, their 

age structure is adopted. The same procedure was applied in cases where the sex 

was not specified (5,753 foreigners)9. 

 

 

3.2. The population numbers in the AZR and in the Official Statistics 

Population numbers for the life table calculation from the AZR and the Official 

Statistics are listed in Table 1. 

 

Table 1:  The non-German population in Berlin in 2004 and 2005, on January 1 in the  
Official Statistics, and the backwards estimated population number in the AZR from  
the extract 2005 

Official Statistics* AZR 
Year 

Male Female Male Female 

2004 3,840,068 3,501,752 3,558,531 3,227,014 

2005 3,786,456 3,501,524 3,515,810 3,244,313 

Sources: Official Statistics and own calculations from the AZR extracts of December 31, 2005 
*The population on January 1 equals the population on December 31 of  the previous year 

 

As mentioned before, the huge differences between the Official Statistics and the 

AZR result mainly from the revision in the AZR. Foreigners who were registered more 
                                                 
8 Missing birth years: 952 (population on January 1, 2004), 942 (population on January 1, 2005) 
9 The completing assumptions for the date and sex variable do not have a significant influence on the  
mortality calculations. 
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than once, or who had left Germany while still listed as present in the AZR, were 

removed from the population present, and were assigned the residence status ‘move 

abroad’ on January 1, 2004. Moreover, the differing registration policies of foreigners 

in the Official Statistics and the AZR lead to unequal population numbers. 

 

Table 2:  Cases of death of the non-German population in 2004 in the Official Statistics and  
the AZR extract 2005 

Official Statistics AZR 
 Year 

Male Female Male Female 

2004 10,154 5,975 11,513 6,535 

Source: Official Statistics and own calculations from the AZR extracts December 31, 2005 

 

The difference of 1,919 cases of death between the two data sources is mainly 

caused by the cases of death from abroad, which are recorded in the AZR, but not in 

the Official Statistics. However, that difference does not reflect the number of cases 

of death from abroad in the AZR, as it is also caused by the different number of 

cases of infant death in the two data sources. 

Thus, for the life table calculation, a higher number of cases of death and a smaller 

number of at-risk were included in the AZR, which, in turn, results in lower life 

expectancy in the AZR than in the Official Statistics. 

 

By subdividing the AZR population and case of death numbers into nationality groups, 

further information concerning differences between the foreigners in Germany can be 

obtained. In the immigration process, foreigners from outside the European Union 

and non-industrialised countries have higher obstacles to overcome than those 

migrating within the EU. According to the Healthy Migrant Effect, it is expected that 

the former will have lower mortality than those from the EU countries. In addition, 

non-Germans coming from non-industrialised countries have higher incentives to 

remain in Germany permanently, and also to remain registered when leaving to travel 

abroad. Among this group, the number of erroneous cases should therefore be 

higher, and the underestimation of their mortality should be higher as well. 

Unfortunately, analysis by nationality is difficult due to the small case numbers. Only 

for Turkey is the number of cases of death in 2004 high enough to allow for the 
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calculation of separate life tables. For this reason, in addition to Turkey, two broad 

nationality groups are contrasted: OECD countries and non-OECD countries10. 

For the life table calculation, the number and age structure of the cases of death by 

nationality were obtained by splitting the data of the Official Statistics according to the 

structure of the cases of death in the AZR. The naturalisations by nationality were 

taken from the Official Statistics (Statistisches Bundesamt 2006, Tab. 4 and 

Statistisches Bundesamt 2005, Tab. 17)11.  

 

3.3 The life tables 

The life tables for Germans and non-Germans were generally calculated for single 

ages and both sexes. At the same time, however, the tables separated by nationality 

groups are calculated for five-year age groups12. To estimate the probabilities of 

dying, the method developed by Farr (Flaskämper 1962) was used13. Life expectancy 

at age 90, the point at which the tables were closed, was determined by the 

reciprocal of the death rate in that age group (Vallin and Caselli 2006). Infant 

mortality was calculated separately, and cases of infant death were assigned a risk 

time of 0.2 years. 

 

To ensure statistical significance of the observations and to rule out random deviation, 

confidence regions for the life expectancy are estimated. Based on the formula 

developed by Chiang (1984), the variance of the life expectancy was calculated, and 

the confidence intervals were subsequently estimated under application of the 

approximation of the normal distribution14. When, in the following, the confidence 

intervals for the life expectancy estimated from the AZR data and the Official 

                                                 
10 OECD Countries: Belgium, Denmark, Finland, France, Greece, Ireland, Italy, Luxembourg, Netherlands, Austria, 
Portugal, Sweden, Spain, United Kingdom, Australia, Iceland, Japan, Canada, Mexico, New Zealand, Norway, 
Poland, Switzerland, South Korea, Slovakia, Czech Republic, Hungary, United States (Turkey and Germany are 
not included). 
Non-OECD countries: all countries except the OECD countries (Turkey and Germany are not included). 
The two groups together do not add up to all cases, as stateless persons and persons with unknown nationality 
were not considered. 
11 As the naturalisations are given in age groups, which do not completely correspond with the age groups  
needed for the analysis, they are transformed according to the structure of the population present on January 1, 
2004 and 2005.  
12 The calculation of the life tables was done with Microsoft Excel. The editing and the determination of the 
population numbers in the AZR abstract was done using SPSS for Windows. 
13 For the estimation of the population at-risk, not only the naturalisations, but also the number of moves  
to and from Germany, were taken into consideration. In contrast to the data from the Official Statistics, the  
average length of stay for the migration events within a year could be calculated. In the year of arrival, on  
average 43% of the year was spent in Germany; in the year of departure, 47% was spent in Germany; and in  
case of arrival and departure within 2004, 23% was on average spent in Germany.  
Source: own calculation, AZR extract 2005, December 31 
14 The computation of the variance of the life expectancy can be followed stepwise at Chiang 1984 (pages 163-
164). 
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Statistics, or between the different nationality groups, do not overlap, their difference 

is statistically significant. 

 

4. Findings 

 

4.1. The life expectancy of Germans and non-Germans in the Official Statistics 

Based on the data from the Official Statistics, life expectancy at birth of non-Germans 

in Germany is 96.5 years for men and 97.6 years for women in the year 2004 (table 

3). These are impressively high values which exceed by far the life expectancy of 

German men (76.2 years) and women (81.8 years). They also exceed the values 

measured in Japan (86 years for women) and Iceland (80 years for men), which are 

currently the highest in the world (United Nations Statistics Division, 2007). However, 

even more impressive than the values for the life expectancy at birth are those at age 

85. Non-German men at that age can expect to live an additional 34.8 years, 

compared to 5.7 years for German men, a difference of 29.1 years. For women, that 

difference is, at 19.0 years (25.3 years for non-German women and 6.3 years for 

German women), slightly smaller. 

 

Table 3:  Life expectancy of the German and non-German population in Germany at different 
ages with 95% confidence intervals – calculations from the Official Statistics for the 
year 2004 

Observed 
Population 

Age 0 Age 65 Age 85 

Germans 
Male 

76.18 (76.17 – 76.19) 16.58 (16.58 – 16.59) 5.65 (5.63 – 5.66) 

Germans 
Female 

81.82 (81.81 – 81.82) 20.03 (20.03 – 20.04) 6.29 (6.28 – 6.29) 

Non-Germans 
Male 

96.51 (96.41 – 96.62) 3779 (37.67 – 37.91) 34.76 (34.62 – 34.91) 

Non-Germans 
Female 

97.60 (97.52 – 97.68) 36.26 (36.17 – 36.34) 25.28 (25.19 – 25.38) 

Source: own calculations 

 

The high values of the non-Germans are not surprising considering that their number 

is overestimated in the Official Statistics. The influence of that overestimation on life 

expectancy can be followed in Figures 2.1 and 2.2. The difference in the life 

expectancy of Germans and non-Germans from 1981 to 2006 is illustrated. In 1987, 

the year of the last census in Germany15, after which the population number of the 

                                                 
15 In the former West Germany, the last census took place in 1987; in the former East Germany, in 1981.  
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non-Germans was adjusted downwards (Statistisches Bundesamt 2002), this 

difference plunges. Since that year, a continuous increase can again be seen. The 

gap is largest for the oldest age group, but it has not yet reached the size of the 

difference seen in 1986, immediately before the last census. 

 

Figure 2.1: Non-German - German difference in life expectancy at birth and the ages 65 and  
 85 in the Official Statistics for the years 1981* – 2006, Male 
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Source: own calculations; own illustration; *1981 – 1991: only Federal Republic of Germany 
 

Figure 2.2: Non-German – German difference in life expectancy at birth and the ages 65 and  
 85 in the Official Statistics for the years 1981* – 2006, Female 
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Source: own calculations; own illustration; *1981 – 1991: only Federal Republic of Germany 

 

4.2. The life expectancy of non-Germans in the AZR 

Due to the recent revision in the AZR and the ensuing reduction of the non-German 

population present—and which is, therefore, at-risk—life expectancy calculated on 

that basis is lower. At birth, it is 80.8 years for men and 84.9 for women (Table 4). 

The gradation between the values from the AZR and the Official Statistics is bigger 

for men (15.7) than for women (12.7), and grows with age (17.6 and 13.7 years for 

men and women at age 65, and 25.3 and 16.4 years at age 85). There is no case in 
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which the confidence intervals of AZR and Official Statistics overlap, indicating that 

the values measured are significantly different.  

 

Table 4:  Life expectancy of the non-German population in Germany at different ages with 
95% confidence intervals – calculations from the AZR for the year 2004 

Observed 
Population 

Age 0 Age 65 Age 85 

AZR 
Male 

80.79 (80.49 – 81.08) 20.16 (19.86 – 20.46) 9.51 (9.14 – 9.89) 

AZR 
Female 

84.86 (84.55 – 85.16) 22.56 (22.27 – 22.85) 7.20 (8.60 – 9.17) 

Source: own calculations 

 

As the life expectancy of the non-Germans is smaller in the AZR, the difference when 

compared with the German population also is smaller. The mortality advantage of the 

foreigners still exists, but is clearly reduced. At birth it is 4.6 years for men and 3.0 for 

women, or 77% and 81% lower than the differences measured between non-

Germans and Germans in the Official Statistics. Moreover, life expectancy calculated 

from the AZR is lower than the minimum difference measured by the Official 

Statistics after the last census, which was 6.0 years for men and 5.8 years for women. 

With differences of 4.6 years (men) and 3.0 years (women), the results of the AZR 

analysis represent a considerable deviation. Therefore, this study cannot (in contrast 

to Luy (2007)) confirm that the difference in the Official Statistics in the census year is 

realistic. 

In comparison to the mortality analysis of Kohls (2008b), who analysed AZR data for 

2006, only a small deviation was found. He found a life expectancy at birth of 81.0 

years for non-German men in 2006 (women 84.5 years), and of 80.8 years (women 

84.9 years) in 2004. In addition to the different observation period, methodological 

aspects also cause the difference in the estimated values. Kohls, for example, does 

not consider naturalisations in his calculations. In contrast to the rather small 

deviation in the values estimated from the AZR, the estimates for the life expectancy 

calculated for non-Germans from the Official Statistics vary strongly. Kohls’ values lie 

significantly below those estimated in the present study16. It is supposed that this 

huge difference results from the method applied in closing the life table. The choice 

                                                 
16 Life expectancy at birth for the foreign population estimated from the Official Statistics for the year 2006: 
Kohls: men - 82.2 years; women – 86.2 years 
Own calculations: men – 97.7 years; women – 98.2 years 
Life expectancy at birth for the German population estimated from the Official Statistics for the year 2006: 
Kohls: men – 77.0 years; women – 82.5 years 
Own calculations: men – 76.9 years; women – 82.2 years 
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of the last open age group, as well as of the method used to estimate the probability 

of dying, have a significant influence on the parameter life expectancy. 

 

In Figure 3, the growing deviation with age between the life expectancy of the AZR 

population and the Germans and non-Germans in the Official Statistics is illustrated. 

As can be seen, the highest age groups show the biggest differences in life 

expectancy. While German men reach 94% (women 96%) of the life expectancy at 

birth estimated for foreigners in the AZR, they only reach 50% (women 61%) at age 

90+. These high non-German – German differences form a contrast to the results 

found by Kibele et al. (2008). Their calculations, together with data from the German 

Pension Scheme, indicate a slightly smaller life expectancy among non-German men 

older than 65 years. 

 

Figure 3: Percental deviation of the life expectancy of Germans and non-Germans in the 
Official Statistics to the life expectancy measured for non-Germans in the AZR for 
the year 2004, by age groups and sex 
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Source: own calculations; own illustration 

 

The differences between Official Statistics and AZR—non-Germans aged 90+ have, 

according to the calculations from the Official Statistics, a further life expectancy that 

is 4.2 times higher (men) or 3.6 times higher (women) than in the AZR—are, for the 

most part, caused by the AZR revision and the associated reduction of the register 

population. Details of the revision are presented in the following paragraph. 
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4.3. The revision in the AZR 

Mistakes in the AZR arise through lack of updating, duplication of data records due to 

unclear spelling of names, and failure to register arrivals and departures. Analogous  

problems (especially the not-registered moves abroad) exist with the updating of data 

in the Official Statistics. Therefore it is assumed that erroneous data records have 

similar characteristics in both data sources, and that they also have a similar impact 

on the population structure. 

The subsequent descriptive analysis of the 480,75817 data records labelled as moves 

abroad on January 1, 2004 in the AZR will provide information about their 

characteristics. With that goal in mind, their sex and the age structure was examined 

for specifics. Additionally, differences between the nationality groups introduced 

above (OECD countries, non-OECD countries, Turkey) will be analysed. 

 

While the gender breakdown of the non-German population present on January 1, 

2004 is roughly equal (52% men to 48% women), the gender ratio of the foreigners 

with the residence status move abroad on January 1, 2004 is shifted towards men. 

Because the share of men (61% men to 39% women) with this status is much higher 

than in the population present, a higher error rate in these data records is probable. 

Taking a look at the age structure of the moves abroad on January 1, 2004, we can 

see that nearly all ages are affected, but the emphasis lies on the adult aged 

between 25 and 50 years (figure 4.1). At the same time, the share of the foreigners 

with a move abroad on January 1, 2004 is, among all registered foreigners, highest at 

the upper ages. In Figure 4.2, the extent to which each age is affected is illustrated. 

While at age 20, about 5% of the men and 4% of the women in the AZR population 

were identified as not present, the equivalent percentages are 12% and 6% at age 50, 

and 19% and 12% at age 80. Past age 90 the proportion is 36% and 26%. Of the 

9,455 non-Germans older than age 90, 2,815 were classified as not present during 

the revision. This leads to a significant reduction of the population at the higher ages. 

In that age group, in which population numbers are small and most cases of death 

occur, a high share of the data records was erroneous before the register revision. 

 

                                                 
17 The number of the moves abroad on January 1, 2004 is 480,758 in the analysed abstract. It is not consistent 
with the number quoted by Opfermann et al. (2006), about 534,000. Unfortunately the cause of that difference is 
unknown. 
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In Figure 4.3, the consequences of the revision for the nationality groups are 

illustrated. Between OECD and non-OECD countries, differences are small and not 

systematic over the ages. For both groups there is a slow rise until age 70, at which 

point about 12% of the population was found to be not present. After that age, the 

share increases and peaks at age 98, with 55% and 66% erroneous data records 

(OECD and non-OECD countries). That development is to some extent surprising. 

Based on the assumption that foreigners from non-industrialised countries have 

higher incentives to not register departures, we expected to find a systematic 

difference between the OECD and non-OECD countries. 

 

Figure 4.1:  The age structure of the non-German population in the AZR on December 31,  
2003 (n=7,123,037) and the foreigners identified as not present (n=480,758) 
during the AZR revision 
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Source: own calculations; own illustration 
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Figure 4.2: Share of the foreigners identified as not present (n= 480,758) during the AZR  
revision on the AZR population present on December 31, 2003 (n=7,123,037)  
before the revision, separated by sex 
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Source: own calculations; own illustration 
 

For Turkey, a slightly different pattern was found. The share of the moves abroad on 

January 1, 2004 is, compared to the OECD and non-OECD countries, smaller at the 

young and middle ages, and is less than 8% at age 70. However, after age 70 it rises 

more steeply and peaks at age 95, when it reaches 58%. 

 
Figure 4.3:  Share of the foreigners identified as not present (n= 480,758) during the AZR  

 revision on the AZR population present on December 31, 2003 (n=7,123,037)  
 before the revision, by nationality 
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Source: own calculations; own illustration 
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4.4. Life expectancy by nationality 

Of the observed nationality groups, Turkish men have the highest life expectancy, 

while men from OECD countries have the lowest (Table 5). At 80.8 years, their life 

expectancy at birth lies about 1.6 years below that of Turkish men, and 0.9 year 

under the value of men from non-OECD countries. For women, a similar pattern is 

found. Turkish women have the highest life expectancy, followed by women from 

non-OECD countries and women from OECD countries.  

 
Table 5:  Life expectancy of the non-German population in Germany at different ages and  

separated by nationality with 95% confidence intervals – calculations from the AZR  
for the year 2004 

Sex Nationality e(0) (95% CI) e(65) (95%CI) e(85) (95% CI) 

OECD 80.80 (80.38 – 81.22) 19.80 (19.42 – 20.18) 9.07 (8.62 – 9.52) 

Non OECD 81.70 (81.12 – 82.29) 21.52 (20.90 – 22.13) 11.26 (10.48 – 12.04) Male 

Turkey 82.40 (80.99 – 83.81) 22.10 (20.53 – 23.66) 12.05 (9.55 – 14.54) 

OECD 84.94 (84.50 – 85.37) 22.38 (21.99 – 22.78) 8.49 (8.13 – 8.85) 

Non OECD 85.04 (84.53 – 85.56) 22.87 (22.36 – 23.38) 9.33 (8.84 – 9.82) Female 

Turkey 87.51 (86.31 – 88.72) 25.56 (24.30 – 26.81) 13.26 (11.93 – 14.58) 

Source: own calculations 
 

The 95% confidence intervals confirm the statistical significance of the advantages in 

life expectancy among every foreigner group when compared with the German 

population. Also , the advantages enjoyed by Turkish women over women from 

OECD and non-OECD countries is statistically significant. On the other hand the 

higher life expectancy of women from non-OECD countries over those from OECD 

countries, and men from Turkey over those from non-OECD countries is not 

statistically significant.  

 

In Figures 5.1 and 5.2, the gradation between the observed groups is illustrated. 

Compared to the values calculated for foreigners from OECD countries, those from 

non-OECD countries and Turkey reach higher values, while the Germans clearly 

reach lower values. 

Compared to the population in the home country, the observed nationality groups 

also show advantages. In 2004, Turkish men in Turkey had a life expectancy of 68.8 

years (OECD 2006), which is 13.6 years lower than in Germany. Smaller differences 

are to be found for men from OECD countries. Their life expectancy in Germany lies 
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about 5.1 years above the 75.7 years that were measured for men in OECD 

countries in 200518. 

 
Figure 5.1: Life expectancy at birth for non-Germans in the AZR separated by nationality  

groups with a comparison to the life expectancy of the German population  
estimated from the Official Statistics for the year 2004 
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Source: own calculations; own illustration 
 

Figure 5.2: Life expectancy at age 85 for non-Germans in the AZR separated by nationality  
groups with a comparison to the life expectancy of the German population  
estimated from the Official Statistics for the year 2004 
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Source: own calculations; own illustration 
 

 

 

 

 

 

                                                 
18 Unfortunately a reference value for the life expectancy in non-OECD countries could not be investigated. 
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Discussion: 

 

As expected, the life expectancy of non-Germans in Germany is clearly lower when 

calculated on the basis of the AZR than on the Official Statistics. The lower 

population number in the AZR (about 570,000 fewer foreigners in the AZR on 

January 1, 2004) causes that difference. Especially in the age groups after retirement, 

in which the revision of the AZR caused a drastic reduction of the population 

numbers, and where mortality is highest, the difference between the AZR and the 

Official Statistics is highly distinctive. At the same time, it is known that, because of 

the recent revision, the AZR currently offers the more accurate data. Therefore, the 

difference between AZR and Official Statistics; 16% (men), and 13% (women) lower 

life expectancy at birth in the AZR, can be interpreted as minimum degree of 

overestimation in the Official Statistics. 

 

When interpreting the differences in life expectancy between non-Germans in the 

AZR and the Official Statistics, the registration criteria in the two data sources have to 

be taken into consideration. Due to these criteria, the number of non-Germans 

registered in the Official Statistics must be higher compared to the AZR, as seasonal 

workers and short term migrants who stay for less than three months are included in 

the former, but not in the latter. Nevertheless, seasonal workers, who do not 

influence population numbers at the upper ages, cannot cause the higher population 

numbers after age 65 in the Official Statistics. As this is where the largest differences 

between AZR and Official Statistics in life expectancy were found, the influence of 

those individuals is assumed to be small. 

 

An accurate attribution of the observed non-German-German mortality advantage in 

the AZR to one of the explanatory approaches was not achieved.  

A further data bias in the revised AZR probably exists, as not all of the local foreigner 

authorities took part in the revision of the AZR19. Therefore not all data was controlled 

for accuracy, and it must be assumed that there are still foreigners in the register who 

do not live in Germany anymore. Moreover, errors in the data of the local foreigner 

authorities are passed on to the AZR – if, and to what extent, such errors exist is 

unknown. In addition, the high number of registration authorities that provide the AZR 

                                                 
19 Of the 647 local foreigner authorities that existed at the beginning of the revision, 596 took part in the revision 
(Opfermann et al. 2006) 
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with data is itself probably a factor affecting data quality. Diverse name spelling might, 

for example, lead to double registration, and hence to over-registration. In any case, 

it is not possible to prove with the data given that the entire mortality advantage of 

foreigners (4.6 years in life expectancy at birth for men, 3.0 years for women) results 

solely from data biases.  

Concerning acculturation, neither of the data sources allow for analysis. As there is 

no information given concerning health behaviour or social integration, that approach 

was not evaluated in the present analysis. Conclusions concerning the Healthy 

Migrant Effect were also not reached. Health selection effects due to immigration are 

highly correlated to the length of stay. As deletion rules in the AZR require making 

assumptions concerning the presence of the individual, exact length of stay cannot 

be estimated using that data. However, further research is possible here. Differences 

in life expectancy between Turkish residents in Germany and the values measured in 

Turkey (13.6-year difference for men in life expectancy at birth, and a 13.9-year 

difference for women) seem nevertheless too high to be fully explained by a Healthy 

Migrant Effect, especially when we consider that the last big immigration wave took 

place in the early 1980s, and that the effect wears off with time. 

The characteristics of the mortality advantage of non-Germans over Germans rather 

suggest that a Salmon Bias is operating. Health selection in return migration after 

retirement probably explains the low mortality of foreigners at the upper ages. 

Unfortunately, in the highest age groups, the population numbers are small. As 

numerically significant migration to Germany started in the 1960s, and most migrants 

arrive in their twenties, the majority are still of working age. Currently, the senior 

migrant population in Germany is growing, but is still small. Estimations for the 

mortality of elderly non-Germans are therefore based on small numbers. 

Kibele et al. (2008) calculated the life expectancy for elderly foreigners in Germany 

with data from the German Pension Scheme. That data is highly reliable, as it is 

linked to pension payment. They measured a further life expectancy of 15.0 years for 

foreign men aged 65 for the period 1995-2004. The AZR data, in contrast, provides a 

value of 20.2 years in the year 2004. While the Pension Scheme data is more reliable 

than the AZR data, as it is better controlled, not every foreigner aged 65+ is eligible 

for a German pension. Therefore, the differing results between the data sources stem, 

at least to some extent, from the differences in the observation population. The 

limitations of this study suggest that the life expectancy of foreigners measured with 
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data from the AZR is slightly overestimated, but that the AZR data nevertheless 

provide essentially better values than the Official Statistics. 

 

For further research using the AZR data, it is recommended that a period of longer 

than one year be analysed. This would allow for a more detailed analysis, including, 

for example, the construction of smaller nationality groups. To simplify the mortality 

analysis and to increase its accuracy, it would be helpful if the residence status was 

not overwritten. Keeping records of residence changes for a period of five years, as 

well as cases of death, would allow researchers to analyse a period of five years with 

one extract. The same applies for the naturalisations. If data of naturalised individuals 

were kept in the register for five more years, the analysis would be facilitated 

enormously. 

For a better estimation of the influence of a Salmon Bias, it would be helpful if the 

cases of death were classified by location: 1. in Germany, and 2. abroad. By 

analysing the correlation between emigration data and death, it would be possible to 

estimate to what extent health selection effects at return migration exist. 

 

Overall, the mortality analysis with data from the AZR, although limited, provides 

more reliable values for the life expectancy of non-Germans than the Official 

Statistics. The AZR is therefore seen as a valuable data source for analysing the 

mortality of foreigners in Germany. 
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