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Reconstruction of continuous time series of mdytdly cause of death in West Germany in 1968-1997

1. INTRODUCTION

A large number of countries use the WHO Internatiabassification of diseases and
related health problems (ICD) as the main systenctdaling and tabulating data on
causes of death. The classification is periodicafigated to reflect progress made in
medical knowledge and to incorporate nosologigtggestions. Every time the new
revision is implemented, the time series of madstddy cause of death are interrupted.

Moreover, when making amendments to the classibisahational statistical offices

rarely produce a double classification (cross-tatoh of deaths by both the actual
and the previous revision) that would allow to dihe redistribute the deaths of the
previous periods according to the new classificati8uch an attempt was, for
example, made for England and Wales with the ttmmsbetween ICD8 and ICD?9.

Nevertheless, the analysis performed by Meslé aallin/(1993) showed that the

transition coefficients derived from the Englishubte classification cannot be
applied to other countries, while coding habitsndefrom country to country. To

bridge the discontinuities introduced by changesht classification, it is therefore
necessary to take into account such specifities tanceclassify deaths for each
country individually.

The main purpose of the present study is to repothe reconstruction of continuous
time series of mortality by cause of death in W@stmany for the period 1968-1997
covered by the'8and the 8§ ICD revision. The continuous time series haveaalye
been reconstructed from data of several countnespely France (Vallin, Meslé
1988}, Russia (Meslé et al. 1996), Ukraine (Meslé, WiaRi003), and the Baltic as
well as the Causasian countrfeSince recently, work on the Czech Republic has
been in progress as well. Continuous time seriést @lso for the United Kingdom
(Office of Population Censuses and Surveys 108®d for the Netherlands
(Wolleswinkel-van Den Bosch et al. 1996)although produced via different
methodology. The time series resulting from thigjget will thus enlarge the number
of countries where the history of mortality by caud death can be traced back for
several decades and the evolution of populatiottthean be better understood.

ICD not only is a classification system but alsoyles a large framework of rules
and guidelines on mortality and morbidity coding these rules play an important
role in the process of cause-of-death data catiectihey will be described in more
detail in the first part of this report, along wighdiscussion of coding-related and
other data quality issues.

The second part then contains a detailed desamipifothe reconstruction process
itself, explaining the methodology used, and shgwiancrete cases. It also gives an
overview of specific cause-of-death data relatesbl@ms, such as the emergence of

! Along with the main publication, seven annexeseweteased.

2 Not published yet.

% In the United Kingdom, exceptionally a double dimdition of deaths was performed on a sample of
deaths in 1978, enabling a double classificatiodeaths by the ICD8 “A-list” and by ICD9 BTL
(Basic Tabulation List).

* The method used in this study to reclassify thathieis based on the method performed at INED
(Vallin, Meslé 1988), but it was adapted to thedseef the Netherland data. Here, the authors ateate
nested classification consisting of three levelsefihement for different time periods (from 27
reconstructed causes in 1875-1992 to 92 causelsddr931-1992 period.)
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new diseases, sudden changes in the coding psctacel the persistence of ill-
defined causes of death.

2. DATA AND DATA QUALITY

2.1 Data collection and coding

The history of data collection on causes of deatbermany can be traced back to
more than 100 years. As in many other countrigs f@ance, Russia), cause-of-death
statistics were originally not available on the Yehpopulation. From 1877 onwards,
the information was first collected in cities withore than 15000 inhabitants. In
1905, a uniform and detailed cause-of-death registr system was introducédJp

to the 1930s, a specific classification was use@énmany (Statistisches Bundesamt
2005). In 1932, Germany adopted a new classifinatadready based on the ICD.
However, the German classifications differed comsflly from the lists proposed by
WHO until 1968 In that year and in order to further improve ingional
comparability, an 8 revision of ICD was adopted by the Federal SfatibtOffice
(Statistisches BundesgmtSince 1968, West (and East) Germany has been
continuously adopting the new ICD revisions. In 89BCD 10 was implemented for
coding causes of death for the whole of Germany.

The final statistical information about causes eétth in West Germany is compiled
from two sources. Most of the information for mdittaanalysis is transmitted from
the death certificate filled out by medical doctomshile the complementary
demographic data come from vital record registriflse transmission of the two
sources of information is slightly different, amoonther reasons due to the high
confidentiality of the medical data. The regulatoconcerning reporting and
transmitting causes of death also differ betweer@krman Lander.

2.1.1 Collection and transmission of cause-of-death imfation

When a death occurs, the corpse is examined bydicateloctor, who confirms the
death and reports the following:

a. the time and place of death;
b. the manner of death (natural, non-natural, unknpwn)
c. the cause of death.

Based on the results of the postmortem examinati@nmedical doctor releases the
death certificate (called differently in various m@&an Lander, either
Todesbescheinigung, Leichenschauschainfotenschein The death certificate has
two parts, a non-confidential section and a comfidé one. The non-confidential
section contains the time and place of death, thener of death, and usually a note
on the presence or absence of infectious diseagbeatmoment of death. The
confidential part contains information on the cao$eleath and serves as the basic
document for cause-of-death statistics.

® Thus, the cause-of-death data for West are avaitebof 1906.

® The classification derived from ICD and used fause-of-death data publication in West Germany
prior to 1968 is called DASDeutsche Ausfuhrliche Systematik provided less detail than does the
ICD, but still allowed for international comparisoficause-of-death statistics.
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2.1.2 Regional differences in cause-of-death data catiect

Legislation regarding postmortem examination, rfgliin death certificate, and the
burial and transmission of cause-of-death and edlahformation rests with the
federal stats, i.e. each Bundesland. Requiremdmssimortem examination and of
the content and transmission of death certificageusually subject to the burial law
(Bestattungsgesétzand the form of death certificate differs betwdiee Lander.

To demonstrate the regional variation in deathfteate, suffice it to provide recently
used death certificate from North Rhine-Westph@lippendix 1), Bavaria (Appendix
2), Hesse (Appendix 3), and Lower Saxony (Appeddias examples.

The death certificates are organized differentlige Thon-confidential section of all
forms contains personal information about the dee@athe time and place of death,
and the manner of death. For early-life deathsfdhas distinguish between stillbirth
and death at delivery for children whose birth vatigxceeded 5009, with the birth
weight often provided in grams. Of the selectedngXas, the registry offices in
North-Rhine-Westphalia and Lower Saxony add infdromaabout the burial of the
deceased, too, distinguishing between cremationrd@ndnation. With the exception
of Lower Saxony, all of the death certificates prged contain a warning in case
infectious disease was diagnosed at the momereaihd

Despite these slight differences, the collectedseanf-death information across the
Lander is virtually the same, consisting of the sauchain of pathologies as
recommended by WHO and an additional classificatmmnon-natural deaths. In

Bavaria, the certifier is provided with an addigbrsheet to report his findings of

evidence of violent death and he can also givathdudescription of the contributing

conditions. Providing such complementary data copflatentially increase the

resulting data quality, because with more infororatit later can be easier to select
the correct underlying cause of death (Jahn 19812).

As for natural deaths, the transmission of deattificate is nearly the same in all the
Lander: the death certificate always passes throtigh Civil Registry Office
(Standesanmit However, if the medical doctor suspects a ndmwiaa origin to the
death (suicide, homicide, fall, poisoning etc.)ithe identity of the deceased is
unknown, then police investigation is required, mgkor substantial variation in the
transmission of the death certificate in questiebween the Lander. In Bavaria, the
medical doctor passes the certificate to the pphekeich forwards the filled out
document directly to the registry office. In Badéfinttemberg, the doctor waits for
the results of the police investigation and onlgritsends the death certificate to the
registry office. In the most populated Land of Gany, North Rhine-Westphalia, the
death certificate does not pass through the Ciedi&ry Office; when the inquiry has
been answered, the certificate is sent by the rakdioctor directly to the Health
Office (Bubenheim 2000). As the final proportionsf aleaths in North
Rhine-Westphalia without a reported cause (ICD®nite®° 799) was remarkably
elevated when compared to other regions, it is iplesghat the Land-specific
regulations on death-certificate transmission Isasie mortality statistics
(Bubenheim 2000).

2.1.3 Recording demographic information

Every death in Germany has to be announced tootted Civil Registry Office by a
certified person at latest the next working dagratthe occurrence of death (PersStdG
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§ 1) The event is then recorded by an officer in thetlleecords registry
(Sterbebuc) with data specified by PersStdG 8§ 37 (AppendixIde burial can only
take place after registration in this registry.

According to the federal law on population stats{{BevStatG § Fthe civil registry
officer enters into the statistical bulletinStérbefallzahlkarte the following
information about the death:

a. the date of death, the sex, age, marital statuspkate of residence;

b. the occupational status of the deceased, legal mestipp/non-membership in
a church, religion, citizenship;

c. the age of the surviving partner (for married pasy;

d. the cause of death and duration of life (in hoiirthe death occurred within
the first 24 hours of life).

The statistical bulletin is then sent on to the iBegl Statistical Office $tatistisches
Landesamtat least on a monthly basis (BevStatG § 6).

2.1.4 Transmission of death certificate and statisticalléxin

Upon the reception of a filled in death certificated after having recorded the event
in the death records registry, the registry offisends the confidential part of the
death certificate to the Health Offic&ésundheitsajitwhere the medical data are
exploited for the purposes of the office’s taskg.(ethe surveillance of epidemics)
and the death certificate is checked and if necgssarrected, for completeness and
plausibility of the diagnostic information. Afterwas the Health Office transfers the
death certificate to the Regional Statistical Qffic

At the Regional Statistical Office, the causes @dittl, written by hand into the death
certificate, are coded in the terms of the curd€d revision® The majority of
German coders are medical amateurs (Giersiepeh €089) who receive regular
professional training on coding rules and changeshée coding instructions. The
training is organized centrally (to assure data gamability between the Lander) and
since recently has been organized by the Fedeatittital Office in cooperation with
the DIMDI (Deutsche Institut fir Medizinische Dokumentatiod trformatior) on a
yearly basis. Training materials can be found atwdimdi.de

After the coding, the two sources of mortality infomation (the statistical bulletin and the death
certificate) are combined, based on the death recdrregistry number (Sterbebuchnummeér The
confidential death certificate is then returned tothe Health Office, where it is archived for
several years, depending on the Bundesland.

Figure 1 represents the scheme of the currentraysteollection and the treatment of
data on mortality and cause of death in Germany.

" Personenstandsgesetz

8 Gesetz liber die Statistik der Bevolkerungsbewegndglie Fortschreibung des Bevélkerungsstan-
des from 4" June 1957

° An exception to this model is Hamburg, where theses of death are coded at the health office.

5
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Confirms the death and performs the postmortem edion
Medical doctor Distinguishes between natural and non-natural death
Releases the death certificate

Death certificate

Natural death Non-natural death / unknown identity

| Relatives, ... * I Police Investigation

Civil Registry Office Completes the demographic information
Records the death in the death records registryr(®tmich)
(Standesamt Releases statistical bulletin (Statistische Zahkggart

Statistical bulletin Death certificate
(confidential part)
|

Health Office Checks the plausibility and completeness of thgriatic information
(Gesundheitsamt Can ask the certifying practitioner for precisiohtbe diagnosis

Death certificate

(checked)
A 4 l
Codes the underlying cause of death into ICD
Regional Statistical Office | Combines the information from the death certificanel the statistical bulletin
Exchanges the death certificates with other regiatatistical offices (based on the
permanent residence)
Produces regional mortality and cause of deathistiat

(Statistisches Landesaint

Federal Statistical Office Collects of data from regional offices
(Statistisches Bundesamt Publishes federal data

Figure 1 Schematic representation of the current sstem of the collection and treatment of data
on mortality and cause of death in German}y’

* |f the death occurred in an institution, the istital bulletin is filled in by the institution drthen sent
directly to the regional statistical office (Bubemin 2000).

Mortality statistics in Germany are based on trecelof residence of the deceased.
Therefore, before further processing, the certiéiseof deaths that occurred outside
the residence region are exchanged between theoregiStatistical Offices
(Bubenheim 2000). The latter then computerize thta cdaind prepare statistics on
regional mortality and cause of death. The coudtata, which we are using in the
present study, are summarized from the region#&sab

2 Note: The scheme illustrated shows only one of/tiréous ways of transmission possible: This
scheme is used in Bavaria. There are substanganal differences as to non-natural death and the
death of a person unknown (described in Sectior2P.1
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2.2 Causes of death: rules on reporting and coding

As mentioned, legislation concerning death cedtfn varies by Bundesland.
However, WHO recommendations on describing thercbéipathologies leading to
death are strictly followed in all of the Germannbé@r (Statistisches Bundesamt
2005). Since 1967, WHO has been recommending tortrépll those diseases,
morbid conditions or injuries which either resultedor contributed to death and the
circumstances of the accident or violence whictdpoed any such injuriesso as to
assure that it is only the relevant conditions #ratreported on the death certificate.

Figure 2 shows the international death certifieeecommended by WHO. The first
part of the certificate (I) describes the traincohditions and events directly leading
to death, with the underlying condition on the llisé. The second part (Il) of the
certificate provides additional information on dises diagnosed at the moment of
death; these diseases are not believed to haveibzdad directly to the fatal
outcome.

Cause of death Approximate interval
between onset and
death

Part |
Disease or condition a)
directly leading to death* Due to (as consegquence of)

Antecedent causes b}

Morbid conditions, if any, Due to (as consequence of)
giving rise to the above c)

Cause,  stating | fhe | Bus to (a8 comsequenca s |
underlying condition last  d)

Part Il

Other significant conditions
contributing to death, but not
related to the disease or
condition causing it

*This does not mean the mode of dying, e.g. heart failure, respiratory failure.
It means the disease, injury or complication that caused death.

Figure 2 International form of medical death certificate
Source: ISTAT 2003

In all Lander, the death certificate contains infation about the immediate (direct)
(@), the intervening (b, ¢) and the underlying (mainitial) (d) cause of death
(Grundleiden as well as a list of associated significant ctads Epikrise), based
on the international form of the medical deathifieste.

The certificate should also contain a note abocaitithe elapsed between the onset of
the disease and death. This helps the certifyigtpioner to establish the correct
sequence of conditions and helps the coder to ehib@sproper underlying cauSe.

Up to the present, only the underlying cause ofttdéas been processed in West
Germany. It is defined by WHO dthe disease or injury that initiated the train of

11 If information about the duration of the diseasd the death is not known, then the certifyiracfitioner

should make a sensible evaluation of it.
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events leading directly to death, or the circumstmnof the accident or violence that
produced the fatal injury” selected by the Sixth Decennial International istem
Conference in 1948 as the cause of death for pyitadnulation. The idea was to suit
ICD data to the purposes of public health, wheeectlring of the originating disease is
the most effective way to lower the mortality.

Beyond the analysis of the underlying cause, thierdity of information given on the
death certificate helps to estimate the impactigriiScant contributing factors, such
as hypertension, asthma or diabetes, that aredngigupresent at the time of death,
but that are usually not lethal by themselvess ltikely that in the future multiple
causes of death, i.e. all diseases or conditigparted on the death certificate, will be
coded and processed in the German statisticalestfidhe implementation of an
automated coding system is also under consideréiatistisches Bundesa2@05).

The structure of the international death certigidatmeant to facilitate the selection of
the primary cause of death among other diseasethelreasiest case, the chain of
diseases leading to death contains only one iteinttaa selection of the underlying
cause of death is then simple and clear. If moem thne disease is listed in the
certificate, the coding rules play a decisive rédlgroperly completed cause-of-death
section of the death certificate provides an egimiaexplanation of the order, type,
and association of events resulting in death. Hewnethe death certificate is often
filled in incompletely or incorrectly, so the codeaare left with the task of determining
the underlying cause of death. The coding rulesHaen evolving along with the
revisions of the ICD. These rules have been growaye and more precise and
complex. The timing of the change in the codingesumight differ considerably
between individual countries (Meslé 1995). Nevdebg as the current rules are still
based on the principles valid since tferévision of ICD, certain continuity should
be assured.

Figure 3 illustrates how the selection of the uflyeg cause of death works in
practice. There is one General Principle and traree three subsidiary Selection
Rules. The third selection rule works as a filter the previous selections. Finally,
there are several Modification Rules (A-F). Wherrenthan one cause is reported on
the death certificate, the task is to determine uhderlying cause by applying the
General Principle or Rules 1-3. Modification Rulésen deal with special
epidemiological circumstances where other conditicere more relevant for
tabulation than are the condition selected by Garigninciple or Selection Rules.

Rule 3 is subject to numerous precisions and thexefs a possible source of
important statistical discontinuities. Spectacigathe example of Great Britain. Until
1983, Rule 3 was not applied strictly, leading to atificial increase in mortality

from immediate causes of death reported on thegdag of the death certificate, and
the major underlying disease reported in the seqgartiwas ignored. In 1984, new
coding instructions applied and mortality from pmeEmia and influenza dropped
immediately to less than half of its value in 1BR:slé 1995).
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GENERAL PRINCIPLE| | RULE 1 | | RULE 2
|
Is there a single
condition reported on N
the last line of Part 1? o oamean Is there at least one
Y l from the certifier| reponed Sequence
- — N terminating in the N
Could this condition ion fi i
e HE condition first entered?| — If there is no reported
give rise to all sequence terminating i
conditions reported Y the condition first
above? — entered on the
v l SELECT the originating certificate, SELECT the
cause of the first- first-mentioned
| SELECT this conditionl mentioned sequence condition
| RULE 3

Is the selected conditior

SELECT the primary Y | adirect consequence of N Preserve the previous

condition another condition SELECTION
reported in Part | or Par

Il of the certificate?

v

Figure 3 Schematic representation of the underlyingause of death selection algorithm

2.3 Description of the data collected

The data for the reconstruction project, providgdhe Federal Statistical Office, are
extracted from two types of sources: for the 19889l period, they were
computerised from the printed statistics on cadsgeath, while as of 1980 the data
has been provided in electronic format. The cafldatata are incoherent with respect
to the age scale, the level of classification dietia¢ classification of causes of death,
and possibly other hardly traceable inconsisteniiethe quality of cause-of-death
registration. Table 1 provides a summary on tha datlected by the MPIDR for the
purpose of reconstructing continuous time-seriesnoftality by cause of death in
West Germany.

Table 1 Summary information on cause-of-death dataavailable for the reconstruction of
continuous time-series of mortality by cause of defain West Germany (1968-1997)

Period Classification| quber of List Age group format Territorial Source
items coverage
1968 ICD8 111 Groups of 3-digit and| 0-23 hrs, 24 hrs - 6 days, 7-27 dalya)est Germany Federal Statistical
digit items 28 days-1 year, 1-4, 5-9, 10-14, .|., Office Wiesbaden
337 3-digit items 85-89, 90+, unknown (incl. (printed data)
1C 4-digit items distinction of deaths in/outside o
1969-1978 ICD8 111 Groups of 3-digit and| 0-23 hrs, 24 hrs - 6 days, 7-27 days,  dtto dtto
digit items 28 days-1 year, 1-4, 5-9, 10-14, .|.,
337 3-digit items 85-89, 90+, unknown (incl.
157 4-digit items distinction of deaths in/outside o
1979 ICD9 104 Groups of 3-digit and| 0-23 hrs, 24 hrs - 6 days, 7-27 days,  dtto dtto
digit items 28 days-1 year, 1-4, 5-9, 10-14, .|.,
299 3-digit items 85-89, 90+, unknown (incl.
130 4-digit items distinction of deaths in/outside o]
1980-1997 ICD9 892 3-digit items 0, 1-4, 5-9, 10-14, ..., 85-89+, dtto Federal Statistical
unknown Office Wiesbaden
(electronic data)
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Note: We do not work with the N-classification ofternal causes of death (i.e. by nature of theyju
therefore the table includes only to the naturalses of death and the E-classification (of
environmental events, circumstances, and condii@nsauses of injury, poisoning, and other adverse
effects).

The time period between 1968 and 1978 is coverelCB8. The data on the causes
of death are presented in the form of a shortclstsisting of a mixture of single 3-
digit items, 4-digit items selected, and of theup® of either 3-digit or 4-digit items,
or both. The mixed groups are not formed by publisB- or 4-digit items, but the
published 4-digit positions usually give the detlr a tabulated 3-digit item.
Additionally, there is a substantial differencevibetn the given detail in the first year
and the following years of the ICD8, while the nianbf the tabulated 4-digit codes
increased from 10 in 1968 to 157 in 1969. In ondeobtain the same level of detalil
for 1968 as for the other years, the deaths from 1868 items without sufficient
detail were redistributed according to the propmsi observed in 1969 and 1970. In
1971, the classification was modified by adding 8iem n° 7784Debility when
having a birth-weight of at least 2500 graniis position is not mentioned in the
English manual for the"Brevision of the ICD, therefore it is possible thtatas been
applied in Germany only. The published age scabwiges large details on the first
year of life (first day, early, neonatal, and poebnatal deaths), while for older age
the data are tabulated by 5-year age groups upetopen age interval 90 years and
above. Additionally, the proportion of deaths ocog in institutions Davon in
Anstaltencolumn) is given.

The 9" revision of the ICD was introduced to German cenfsgeath statistics in

1979. The structure and detail of the data availablthe printed version in 1979 is
very similar to the one of ICDS, i.e. it has a mie of single 3-digit codes, 4-digit
codes, and groups of codes presented with the saymegroup format as in the
previous years. A large amendment was introduced 980, when the federal

statistical office started to tabulate the full ig#dICD9 list in electronic format. As

for the first year of ICD8, we redistributed theattes of 1979, classified in groups,
proportionally to the 3-digit level structure obsgsd in 1980 and 1981 so as to
overcome the differences in the published detail the frame of the same
classification. In the electronic tabulation systdtre first year of life no longer is

divided into sub periods, there are thus 20 agepgrdO, 1-4, 5-9, 10-14, ..., 85-89,
90+, unknown). This age structure was used ford¢igenstruction of the continuous
time-series.

In many countries, the published ICD lists slighdiffer from the official version. It
is a common practice not to publish items with zerortality for a given year. In
Germany, the following ICD9 items were not usedimythe whole ICD9 period for
coding purposes:

020 Plague

024 Glanders

026 Rat-bite fever

092 Ealy syphilis, laten

196 Secondary and unspecified malignant neopladgmgth nodes
197 Secondary malignant neoplasm of respiratorydégektive systems

198 Secondary malignant neoplasm of other specified

10
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321* Meningitis due to other organisms

484* Pneumonia in infectious diseases classifisdvehere

517* Lung involvement in conditions classified eldere

631 Other abnormal product of conception

638 Failed attempted abortion

645 Prolonged pregnancy

650 Normal delivery

662 Long labour

675 Infections of the breast and nipple associaiddchildbirth

676 Other disorders of the breast associated witdldrth and disorders of lactation

713* Arthropathy associated with other disordeessified elsewhere

The items with an asterisk belong to the dual apdiystem introduced in ICD9 (so
called “dagger and asterisk system”, where two sadmtain information about the
underlying disease [dagger] as well as a manifiestaih a particular organ or site, a
clinical problemper se[asterisk]). If dual coding is not used, the daggmdte is given
preference. Interestingly, items n°196-198 (réfgrrto secondary malignant
neoplasms) were not used in the West German adaptHtICD9.

2.4 Data quality

Reporting, transmitting, and coding the cause dtliés problematic in all of the
countries and directly affects the quality and camapility of the resulting data
(Meslé et al. 1996). Imprecision can be introduaedny of those steps.

2.4.1 Cause of death certification

Postmortem examination is a key factor in causdeath statistics. Several issues of
unreliability have been reported in Germany witBpect to postmortem examination
and documentation, originating primarily from thésance of uniform federal
regulations, vague definitions of natural and wmbledeath, missing routine in
postmortem examination (?) or from the low finahcaing of this “last service to the
patient”. Often, there is a certain pressure frév police or relatives to certify a
natural death rather than a non-natural or viobeet (Madea et al. 2003).

The reliability of medical certification based orogtmortem examination was
compared to autopsy results in a “Gorlitz study’ofdImog et al. 1992). The study
was performed in the former East Germany in 19B8@t ts not the country of our

interest, but the results probably point at somelroon issues of postmortem
examination based cause-of-death certificationopsy was performed on virtually
all deaths that occurred during a particular yeahe city of Gorlitz (a total of 1023

deaths). In approximately 30% of the cases, thgndisis on the death certificate
differed from the autopsy results on the leveltad tCD9 main chapter. The highest
agreement was reported for malignant neoplasms X8@#tile circulatory disease

was confirmed only in 69% of the cases. The autopeyly also revealed an
underestimation of cancer mortality by 11% and a@restimation of cardiovascular

11
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diseases by 20%. On the one hand, this finding @gpphe hypothesis that cancer
mortality is generally underreported due to undeckon, which is believed by some
authors to be between 20 and 30% (Becker et al8)199n the other hand, the
presence of cancer at the moment of autopsy doesieuessarily mean that the
cancer finally caused the death of the patienuistjon.

After the autopsy, 64% of the previously ill-deftheauses of death were attributed to
cardiovascular conditions and the rest was digeibuto external, respiratory,

tumorous, and infectious diseases, no more dedths temained assigned to
ill-defined conditions.

A physician’s awareness of the existence of maytalatistics as well influences the

reliability of the cause-of-death certification.sfudy conducted in Germany revealed
that 25% of the physicians surveyed did not knoat tbause-of-death statistics
existed and another 30% of physicians were unawateevery death certificate is

included in these statistics (Mdiller et al. 199 other study (Jahn et al. 1995) found
that death certificate was incorrectly filled in bgnergency medical doctors more so
than by clinical specialists and that cardiovascudliseases was the most affected

group.
2.4.2 Coding

The selection of the underlying cause of deathgedbasn the diverse information
provided on the death certificate, is to some dxgeijective, while this selection
partially depends on the coder’s experience, thyggedeof his medical awareness, and
the local coding instructions. In West Germany,esal studies were conducted to
assess the reliability of information on underlyiceuses of death. In a major study
(Jahn et al. 1995), 4313 death certificates fromeehdifferent regions (Bremen,
Hesse, Lower Saxony) were examined in order to éind1l) if the quality of cause-
of-death data can be improved by reinforcing th&tesyatic certificate checks at the
health offices and 2) if automated coding couldneiate some of the regional
differences in the reported mortality structure dguse of death. The experiment
included death certificates incompletely filled dgath certificates with a mention of
malignant neoplasm as underlying cause, and a rnarsgdection of remaining death
certificates. In 77% of the cases, the death ceatdé required further specification
from the certifying doctor and in 90% the clariticéd was finally obtained.

Based on the completed information, new deathfaeati (so called “Project Death
Certificates”) was issued. The main evaluatingteia was to match and compare the
coding of the underlying cause of death from thigioal and the project death
certificate.

During the automated recoding (ACMEpf the underlying cause based on complete
information on the project death certificate, 12% tlbe coding decisions were
changed on the level of the main ICD9 groups coeghan the automated coding of
the original death certificate. While in the graaficardiovascular diseases the change
corresponded to an average value of 12%, in thepgod malignant neoplasms the
underlying cause was changed to/from another mainpgof causes only in 1.8% of

2 ACME (Automated Classification of Medical Entitjesa computer program used by the National
Center for Health Statistics (NCHS) to select thederlying cause of death after the individual
diagnoses have been coded
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the cases. In case of respiratory diseases, thgnal&s was changed to non-
respiratory disease in 25% of the death certifcalde remaining groups of causes
yielded inconsistent results, with higher propors®f imprecision. Regarding cancer
mortality, in 1-2% of cases the presence of tumeas retrieved by complementary
inquiry while there was no mention of cancer in thieginal death certificate.
However, there is an overreporting of mortalitynfrecardiovascular disease by 3-7%.
A more detailed analysis has shown that this efischot uniform within the
cardiovascular group: While an underestimation feasd for ischemic heart disease
(ICD9 items n° 410-414) and for cerebrovasculaeases (ICD9 items n° 430-438),
the remainder of the cardiovascular conditions stemngly overreported.

To assess the impact of manual coding on datébiiglja the project death certificates
were recoded during the 1993-1994 period by thregers from three different
Lander. The resulting inter-observer differencesadding causes of death were found
to be a relevant source of data bias. On the lefv8tdigit ICD9 items, a 65% inter-
observer agreement was found (3 coders agreedeosetlection of the underlying
cause of death), on the level of the 4-digit cotde tnter-observer agreement
decreased to 59%.

Very similar results were yielded by an earlierdstuwhere seven coders from six
different Lander recoded 1136 death certificatesnfBremen from 1985. The design
of this experiment was different in that it maifbgzused on cardiovascular deaths and
the age range has been reduced to 25-69 yearsiBilarly, a 68% inter-observer
agreement on a 3-digit level and a 61,5% agreemera 4-digit level was reported
(Giersiepen et al. 1989). An analogous structuriiéocause of data imprecision (i.e.
an underestimation of cancer and overestimatiorcastliovascular diseases) was
found in other countries, e.g., in Russia (Meslale1996).

Table 2 Inter-observer agreement by the main |Cipters

Year 1993-1994 1985

Territory Bremen, Gifhorn, Bremen

Marburg-Biedenkopf,

Fulda

Sample size (N of death certificates) 3281 1136

Method Parallel coding of Parallel coding of death
completed death certificate, all cardiovasculal
certificates classified deaths in 1 year plus 50%

previously as incomplete,| sample of the remaining
containing the mention of | deaths in age group 25-69

malignant neoplasm plus

)

random selection of

certificates

Definition of agreement All 3 of the 3 coders agre At least 3 out of 7 coders
on the selection of the from 6 Lander agree on the

underlying cause of death selection of the underlying

=

on the level of the ICD9 | cause of death on the level p
chapters (%) the ICD9 chapters (%)
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| Infectious and parasitic diseases 50 19
(000-139)
Il Neoplasms 94 84
(140-239)
11l Endocrine, nutritional, and metabolic diseases | 45 29
(240-279)
IV Diseases of the blood and blood forming organg 58 -
(280-289)
V Mental disorders 27 47
(290-319)
VI Diseases of the nervous system and sense organé0 37
(320-389)
VII Diseases of the circulatory system 81 59
(390-459)
Ischemic heart disease 61 83
410-414
Cerebrovascular diseases 71 66
(430-438)
VIII Diseases of the respiratory system 61 28
(460-519)
IX Diseases of the digestive system 66 56
(520-579)
X Diseases of the genitourinary system 33 24
(580-629)
Xl Complications of pregnancy, childhood, and the| - -
puerperium
(630-676)
XII Diseases of the skin and subcutaneous tissue | 0 -
(680-709)
Xl Diseases of the musculoskeletal system and | 35 -
connective tissue
(710-739)
XIV Congenital anomalies 47 -
(740-759)
XV Certain conditions originating in the perinatal | 83 -
period
(760-779)
XVI Symptoms, signs, and ill-defined conditions 68 26
(780-799)
XVII Injury and poisoning 73 52

(800-999)

Source: Jahn et al. 1995, Giersiepen et al. 1989
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These results to a certain extent quantify the chpé the coders’ decision on the
quality of the tabulated data. In other words, ppraximately one third of the cases
the selection of the primary cause of death wasemainn in both studies.

Nevertheless, when only the large ICD9 chapter®uegten under consideration, the
agreement increased up to 87% in both studies.eT&blshows the rates of
inter-observer agreement by groups of cause ofhdeatboth studies. With the

exception of ischemic heart disease and mentalrdiss, the inter-observer

agreement rates are higher for the later studyn(éafal. 1995). Two simultaneously
valid explanations are possible: Firstly, the cgdin the later study was compared
using the (project) death certificate correctedicWthelped to clarify the selection of
the underlying cause of death and confirmed thetipeseffect of the amount of

medical information on the coding quality. Secondtymay be the effect of the

continuous effort made for the improvement of creggonal comparability of the

coding practices across West Germany.

2.4.3 Unknown and ill-defined causes of death

The data quality can also be assessed indireatiy fihe structure of the reported
causes. For various reasons, some portion of théhsleemains without specific

diagnosis. The ICD provides specific categoriestfase cases - the whole ICD9
Chapter XVI refers to “symptoms, signs, abnormaules of laboratory or other

investigative procedures, and ill-defined condisioregarding which no diagnosis
classifiable elsewhere is recorded”. Moreover, imitbach ICD chapter there is a
category for ill-defined conditions within the fremork of the given group of

diseases. The percentage of ill-defined causesda®wa proxy measure of the data
quality and points at specific diagnostic or codiatated problems.

600

500 F

400 -

300 -

SDR per 1000000

100 ——Males

——Females

0

1968 1973 1978 1983 1988 1993

Figure 4 Age-standardized death rate for ICD9 Chapgr XVI: Symptoms, signs, and ill-defined
conditions (items n° 780-799)

Between 1968-1997 the proportion of ill-defined @1 (ICD9 items n° 780-799) in
West Germany dropped from 3.0% to 2.8% for males fiom 4.2 to 2.9% for
females. This decrease was not regular, howeveeralvmortality from ill-defined
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causes declined steeply during ICD8, followed lmguech more moderate decrease up
to the present (Figure 23.

Of Chapter XVI, the last three ICD9 items deserpecg&l attention: item n° 797,
Senility item n° 798,Sudden death from unknown cauaed item n°® 7990ther
ill-defined and unknown causes of morbidity and taldy. The age-standardized
death rates from these categories are shown ind-gurhe breakdown by individual
ICD9 items reveals that the main improvement in tt@mpleteness of the
cause-of-death data was due to a rapid decreaseating senility as the underlying
cause of death in the elderly. The mortality fra®DB item n° 798 has declined only
since the late 1980s. However, an increasing trenke last category (ICD9 item n°
799) suggests that there is a persisting problemaporting or transmitting cause-of-
death data.

400
MALES 400 FEMALES
797 Senility 797 Senility
300 r 798 Sudden death 300 | 798 Sudden death
o 799 Unknow n cause o 799 Unknow n cause
o o
o o
o o
o o
o o
— —
5 200 5 200 f
o o
a4 @
[a)] [a]
%) "
100 100
0 L S S s v O S S s v
1968 1973 1978 1983 1988 1993 1968 1973 1978 1983 1988 1993

Figure 5 Age-standardized death rate per 1000000 rfehe three most common ill-defined causes
of death: item n° 797 (senility), item n°® 798 (sudeh death) and item n° 799 (unknown cause).

In the case of senility, the major improvement t@bikce at the most advanced age.
Between 1968 and 1997 the proportion of deathibatéd to senility decreased from

nearly 20% to less than 5% for the oldest age g(80pyears and older), which is a

great improvement in the cause of death diagnostick reporting. A remarkable

decrease was observed in the younger old age asTwel percentages are generally
higher for females than they are for males (Fidi)re

13 Note: The data for this section are taken fromrémnstructed time series presented later in this
study.
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Figure 6 Proportions (%) of deaths classified undeSenility (item n° 797) by age, 65 years, and
beyond

Mortality from sudden death, measured by age-staiwtd death rate (Figure 5),
recently has been declining after decades of stagneéSudden death from unknown
cause is typical of an outstanding polarity betwage 0 and the reminder of the age
scale: The proportions of this cause of death elegively low, rarely surpassing 1%
for age groups 5-9 to 90+, while the situation fi@overy different character for the
early stages of life. As the trend in “cot dedfh$ not sufficiently captured in Figure
7, the latter which shows different proportionssatiden deaths among all deaths by
age, they are represented in Figure 8. The magrieNtel had an upward tendency in
the 1980s and this suggests a gradual shift irctiaéing or the certifying practices
within the framework of ICD9. From the early 198@sortality from sudden infant
death from unknown cause steeply rose until 199iennit reached 26% for males
and 23% for females compared to overall infant adfiyt'> From 1991 onwards,
mortality from the sudden death syndrome steepbjimed. Similar tendencies were
observed in other countries, e.g. France, possliiybuted to "reduce the risk”
campaigns that held there (Barbieri 1998). The geized risk factors for cot death
include maternal smoking, non-breast feeding, dogethe full body with blankets
during sleep, and proneness to a particular slggpasition (sleeping on the belly). In
Germany (as in many other countries) a campaiginsigéhe prone position was
launched in 1992. It had an instant positive effeat sudden infant mortality
(Schellscheidt et al. 1997). Unlike for the restGifapter XVI, sudden infant death
thus represents a specific cause of death whos®oggtand ways of prevention are
subject of vast current research.

14 «Cot death” is a term commonly used to descrit@dsn and unexpected infant death that is initially
unexplained. The equivalent medical term is “suddeexpected death in infancy" (SUDI). A

thorough postmortem examination in part providesxlanation for the sudden death. The deaths that
remain unexplained still are usually registeredwdden infant death syndrome (SIDS).

15 This alarming trend is not captured in the ageddadized death rate, because general infant
mortality (both sexes) declined from 22.7%. to 4.9%dl its weight on the SDR thus decreased.
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Figure 7 Lexis map of the proportions (%) of ICD9 tem n° 798,Sudden death, cause unknown,
from the total of deaths by age and year, 1968-1947
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Figure 8 Death rates from ICD9 item n° 798Sudden death, cause unknowat age 0, 1968-1997

The third category (ICD9 item n°® 799) accountstf@ remaining deaths by unknown
cause. Mortality from unknown causes is rising,eeslly for males (Figure 9).

Bubenheim (2000) investigated the background ahit® 799 in West Germany
around year 1980. He suggests that the contemiftém is not independent of the
cause of death, i.e. is not random. He assumesh&anformation on cause of death

'8 To construct these figures, we use the Lexis grognritten by K. Andreev, (Andreev 1999)
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is missing when a death poses a forensic problesrt@vegional differences in death
certificate transmission. The percentage of unkn@aunses was extremely high in
North Rhine-Westphalia compared to other three kanmh question (Bavaria,
Baden-Wirttemberg and Berlin, while the death tiestie was nearly the same. The
main difference was the transmission of deathftaate in case of non-natural death.
Our analysis of the age structure of deaths coefiritihat around 1980 the diagnosis
was missing primarily for deaths occurring in thelsproductive age for both sexes
(age group 25-44). However, compared to 1980, thpgstions of deaths assigned to
ICD9 item n° 799 has been increasing and substingapanding to the whole
productive age (15-65) up to the present (FigureNdjh the data aggregated to the
federal level and to 3-digit items, we are not atwedetect regions or specific
diagnostic or legal problems behind these unfaudaraends.
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Figure 9 Lexis map of the proportions (%) of ICD9 tem n°® 799,0ther unknown and ill-defined
causesfrom the total of deaths by age and year, 1968-199

3. RECONSTRUCTION OF CONTINUOUS TIME SERIES

In West Germany, similarly to the majority of Eueam countries, no double
classification was produced at the time of chamgmfthe 8' to the §' ICD revision,
leading to the application of a method developedtlie purpose of reconstructing
time series in France for years 1925-1978, basethercreation of am posteriori
double classification (Vallin, Meslé 1988). The hmad consists of three steps. Firstly,
a table of mutual correspondences between the alexhntent of each ICD item of
the two successive revisions is created. Basedhesetcorrespondences, a list of
elementary associations with identical medical stadistical’ content is created. The
elementary associations serve as a basis for tieagi®n of transition coefficients —
the proportions of exchange between the linked i€bs from the old and the new
cause-of-death classification. The resulting sdhies require further inspection. It is
not exceptional that some of the defined correspooés need to be corrected either
at the level of death counts summarized for all gigeips or only for a specific age
category.

In many cases, the medical content of the assoaias defined by the correspondence table has to
be modified in order to statistically balance tlssaxiation.
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The reconstruction method itself cannot control fbe ruptures in time series
originating from the change in coding practicesnhwmtone ICD revision, which can
be sudden or gradual. The sudden changes in thegcpdactices, however, can be
identified and corrected by exchanging a portiondefiths between the items in
guestion within the framework of correctioagosteriori, performed during the last
stage of the time-series creation.

3.1 Correspondence tables

At the moment of classification switch from th8 ® the &' revision, WHO did not
publish a document describing the changes in thassification and the
correspondences (Vallin, Meslé 1998). Consequetitéy correspondence tables have
to be constructedia systematic comparison of the analytic tables aptiabetic
indexes of the two respective classifications. Blegtistical Office in West Germany
created a hypothetical correspondence table adaptdtle needs of the German
tabulation systerff which served as a basis for our wotkdowever, many of these
correspondences later on have proven to be ingrificand thus required large
modifications.

A correspondence table consists of two symmetpeats — the first one assigns to
each item of ICD9 all items of the ICD8 of a comnmoedical content. The second
table then lists all mutual correspondences agairied by ICD8 items. Table 3 and
Table 4 show a selection of the resulting initarespondence tables.

18 A machine-typed document entitled Umsteigeschliféiselie Klassifikationen ICD 8. und 9.
Revision, Statistisches Bundesamt, VII D, Wiesladee §' December 1982.

19 At this point, we would like to acknowledge Dr. éiael Bubenheim, who constructed the very first
version of the correspondence tables and of threestéary associations.
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Table 3 Selected items of the correspondence taltletween ICD9 and ICD8

ICD9 items ICD8 items
Code Title Code Title
402 Hypertensive heart disease 4001 Malignant hypertension with heart involvement
402 Hypertensive heart disease
412  Chronic ischemic heart disease
403 Hypertensive renal disease 4003 Malignant hypertension with renal involvement
403 Hypertensive renal di
410 Acute myocardial infarction 410 Acute myocardial infarction
412  Old myocardial infarction 412  Chronic ischemic heart disease
414  Asymptomatic ischemic heart disease
429 lll-defined heart disease
413 Angina pectoris 413 Angina pectoris
414  Other forms of chronic ischemic heart disease 4Chronic ischemic heart disease
425 Cardiomyopathy
425 Cardiomyopathy 425 Cardiomyopathy
429 lll-defined heart disease
429 |ll-defined descriptions and complications o&tealisease 412  Chronic ischemic heart disease
429 lll-defined heart disease
417 Other diseases of pulmonary circulation 426 Pubmpheart disease
44a  Remaining diseases of arteries, arterioles apiflaries
441 Aortic aneurysm (nonsyphilitic)
442 Other aneurysm 44a Remaining diseases of arteries, arterioles apiflaries
443  Other peripheral vascular disease 44a Remaingapsées of arteries, arterioles and capillaries
446 Polyarteritis nodosa and allied conditions 44a &eing diseases of arteries, arterioles and cajgifla
447  Other disorders of arteries and arterioles 44a dreny diseases of arteries, arterioles and cajgiia
448 Disease of capillaries 44a Remaining diseases of arteries, arterioles apitlaries

Table 4 Selected items of the correspondence taltletween ICD8 and ICD9

ICD8 items ICD9 items
Code Title Code Title
4001 Malignant hypertension with heart involvement 024 Hypertensive heart disease
4003 Malignant hypertension with renal involvement 340Hypertensive renal disease
402 Hypertensive heart disease 402 Hypertensive heart disease
403 Hypertensive renal di 403 Hypertensive renal di
410 Acute myocardial infrarction 410 Acute myocardial infarction
412  Chronic ischemic heart disease 402 Hypertensiag Hesease
412  Old myocardial infarction
414  Other forms of chronic ischemic heart disease
429 |ll-defined descriptions and complications o&tieli
413 Angina pectoris 413 Angina pectoris
414 Asymptomatic ischemic heart disease 412  Old myliainfarction
425 Cardiomyopathy 414  Other forms of chronic ischemic heart disease
425 Cardiomyopathy
429 lll-defined heart disease 412  Old myocardial infarction
425 Cardiomyopathy
429 lll-defined descriptions and complications ohhelisease
44a  Remaining diseases of arteries, arterioles apitlaries 417 Other diseases of pulmonary circulatio
442  Other aneurysm
443  Other peripheral vascular disease
446  Polyarteritis nodosa and allied conditions
447  Other disorders of arteries and arterioles
448 Disease of capillaries
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Out of the selected correspondences between IC@E9I@D8, ICD9 item n°410,
Acute myocardial infarctiontepresents the easiest case, where the entirentaoit
one ICD9 item corresponds to one ICD8 item with shene code and the same title.
The same applies to ICD9 item 423, Angina pectorisThe ICD9 items n342-448
link each to a single ICD8 item A%a,Remaining diseases of arterj@sterioles and
capillaries?® The remaining ICD9 items in the selected sampderalated to multiple
items of the 8 ICD revision, for example the very first ICD9 item® 402,
Hypertensive heart disegs&hich links with ICD8 items n° 4001, 402 and 412.

3.2 Elementary associations

Some of the correspondences presented in Table 8rdy partial, meaning that one
ICD8 item corresponds to several other ICD9 itefifse table of correspondences
between ICD8 and ICD9 (Table 4) is useful to idgnsuch links. Searching for all
possible links related to ICD9 item 402, we associate it with the total of deaths
from ICD8 items n4001 and 402 as they do not correspond to any ¢@i2® item.
ICDS8 item n°412 then links with three other ICD9 items, whicHl we taken into
account in the next step — the creation of elemmgrtssociations.

Elementary associations combine information from ¢brrespondence table with the
reported numbers of deaths in the transition ydasthe theoretical (medical) and

empirical (statistical) content. The purpose icteate the smallest possible clusters
of deaths by the same causes and to reclassifyetiths within each association.

There can be several types of associations, depgnah the complexity of the
changes between the two successive ICD revisiarthel easiest case, one ICD9 item
corresponds to one ICD8 item, suggesting that rmmgé in the definition took place
between the two revisions. As the classificationally becomes more detailed in the
next revision, many of the elementary associatimksmultiple ICD9 items with one
ICD8 item, the latter item is thus split in orderform several ICD9 items Several
ICD8 items join to form a single ICD9 item in razases. Such loss of classification
detail on the 3-digit level was observed, for exmgor a virtually eradicated
disease: ICD9 item 302, Typhoid and paratyphoid fevewhich covered two items
in ICD8: item n°001, Typhoid fevermnd item n002, Paratyphoid fevef* If details
other than tabulation details are modified, theultésy associations are complex,
linking several related ICD9 and ICD8 items.

We have constructed a total of 304 elementary &ssoms. Table 5 shows the
proportion of the associations by type. More thdralh of the associations are simple
correspondences (1:1). The second most frequeatrggresent complex associations
(N:N), followed by the splitting of one ICD8 itemtb several ICD9 items (N:1). The
following section demonstrates the constructionddferent types of associations

%0 As ICD8 items in West German statistics were ofs#ulated as groups, in the correspondence
tables, associations and transition coefficientauseethe alphanumeric working codes in order to
facilitate the work. In this case, 44a substit@egoup of ICD8 3-digit items 442, 443, 446, 44434
The correspondence between the alphanumeric wockidgs and the real content of the items can be
found in ANNEX\ 1 - CLASSIFICATION\ ICD8.xlIs

2 However, the distinction between these two was kefCD 9 on the 4-digit level.
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based on the correspondence tables, taking as éxanepitems displayed in Table 3
and 4.

Table 5 Number of associations by type

Association type Number of associationp
Simple correspondence (1:1) 175
Splitting (N:1) 54
Joining (1:N) 7
Complex exchange (N:N) 68
Total 304

To create an elementary association, both of thieegpondence tables have to be
searched. First, we look which ICD8 items corresptinthe ICD9 item entering the
association. We find e.g., a single ICD8 item cgpanding to a single ICD9 item, as
with ICD9 item n° 410Acute myocardial infarctionThe next step is to search the
ICD8 to ICD9 correspondence table for other possiinlks of ICD8 item n° 410. If
no such links are found, the elementary associaifomype 1:1 can be closed (see
Table 6, Association n° 141 and Association r3)14

Table 6 gathers all elementary associations thatcout of the ICD items in Table 3
and Table 4. Each association contains informatboitentify the cause of death in
guestion (i.e. ICD9 code and title), the identifioa of the corresponding items
(ICD8 code and title), the death counts before aiter the transition year, and the
portion by which each ICD8 item corresponds td@B9 counterpart. The portion is
designated as T (total) or P (partial), with T megrthat the total of ICD8 item will
be associated with its ICD9 equivalent. If P isicated, ICD8 will be split into
several ICD9 items.

ICD9 item n° 403 Hypertensive renal diseasknks with two ICD8 items: n° 403,
Hypertensive renal diseaseand 4003, Malignant hypertension with renal
involvement Checking against the correspondence table ICI#ICTable 4), the
ICD8 items in question both link with ICD9 403 onbyreating a complete association
of Type 1:N (see Table 6, Association n° 139).

Due to the frequent grouping of ICD8 items in thedvGerman tabulation system,
many correspondences, which would possibly beflalfull detail of the ICD8 have
been published, were defined by splitting the gesugtems into their ICD9
equivalents. The Association n° 153 represents sadse, when a group of ICD8
items n° 442, 443 and 446-448 (44a) is split imividual ICD9 items n° 442, 443,
and 446-448.
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Table 6 Examples of elementary associations

Association n° 141

ICD9 ICD8
Code Title Deaths in Code | Portion Title
1979 1978
410 | Acute myocardial infarction 811p1 79347 41 1  Acugwoardial infarction
Sum 81121 7934f

Association n°® 143

ICD9 ICD8
. Deaths in . .
Code Title 1979 1978 Code | Portion Title
413 | Angina pectoris 1081 10p4 413 T| Angina pectoris
Sum 1081 1024

Association n°® 139

ICD9 ICD8
Code Title Deaths in Code | Portior Title
1979 1978
403 Hypertensive renal disease 1p22 1044 403 T Hypeveenshal disease

08 4003 T Malignant hypertension with renal

involvement
Sum 1227 114
Association n° 153
ICD9 ICD8
. Deaths in . .
Code Title 1979 1978 Code | Portion Title
442 Other aneurysm b7 1100 444 P Remaining disease®nésayt
arterioles and capillaries (442, 443, 446-
443 Other peripheral vascular disease 935 Ad4a P
446 Polyarteritis nodosa and allied conditions 78 44a P
447 Other disorders of arteries and arteriolds 60 4fa P
448 Disease of capillaries L8 444 P)
(417) (neglecteq) (44a) P
Sum 118§ 110
Association n° 138
ICD9 ICD8
) Deaths in ' )
Code Title 1979 1978 Code | Portior] Title
402 Hypertensive heart disease 10693 9042 402 T  Hypeérécheart disease
121f 4001 T | Malignant hypertension with heart
involvement
5512q 412 P | Chronic ischemic heart disease
412 Old myocardial infarction 1301 412 P
2 414 T | Asymptomatic ischemic heart diseasge
1507 429 P ll-defined heart disease
414 Other forms of chronic ischemic heart 37473 412 P
disease
378 425 P | Cardiomyopathy
429 ll-defined descriptions and complications 16861 412 P
of heart disease
429 P
425 Cardiomyopathy 1036 425 P
429 P
Sum 67364 66176
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Association n° 138 (Table 6) is more complex. 1d@8n n° 402 Hypertensive heart
diseaseand ICD8 item n° 400IMalignant hypertension with heart involvemeaho,
not provide enough deaths to compensate for IC&8 ° 402 and therefore ICD8
item n° 412Chronic ischemic heart diseasaters the association. According to the
ICD8 to ICD9 correspondence table, ICD8 item n° 4fiRs with three other ICD9
items: n° 412, n° 414, and n° 429. The correspoceeof ICD9 item n°® 412 bring
ICDS8 items n° 414 and n° 429 into the same asdonia®ut of these, ICD9 item n°
414 also corresponds to ICD8 item n° 425, linkethvaeinother ICD9 item - n° 425
Cardiomyopathy Complex associations are thus a mixture of gpiitand joining
several cross-linked ICD items.

During the construction of an elementary assoaiaiits statistical coherence is taken
into account, too. It can thus happen that theaasons do not contain all links from
the correspondence tables or some new links hawe tdefined. In Association n°
153, the link of ICD9 item n° 417 with ICD8 item A2a was neglected, because the
association already seems to be equilibrated acduse the general purpose is to
obtain the smallest possible associations.

Before proceeding to the next step, the statisticaitinuity of the associations is
checked and assured. We have looked up the surali asociations through the
years 1968 to 1997. If the rupture in the transityear exceeded the amplitude of a
normal fluctuation within one ICD revision, the oespondences were revisited and
eventually corrected by adding or neglecting samiesl|

3.3 Transition coefficients

The task yet remains to redistribute the deathgaoh association by means of
transition coefficients.

In simple associations (1:1) 100% of the old itesmrespond to the new item. Also, if
several ICD9 items join to form one ICD8 item, 10@¥each ICD9 item joins to
obtain the respective ICD8 item, a simple sum df I&D9 items in question.
Inversely, if ICD9 is redistributed to the ICD8 wtture, the ICD8 item is divided
proportionally to the distribution of the ICD9 iterm 1979.

If one ICD9 item splits into several ICD8 itemsgthypothetical distribution of
deaths in 1978 according to ICD9 is obtained bylyapg the proportions of ICD8
items in 1978 to the death counts from the ICD#fnita 1979.Vice versato obtain
the ICD9 distribution in 1978 and backwards, we @yrsummarize 100% of each
ICD8 item entering the association.

The changes described so far reflect a changeeitetrel of the classification detail.

The following description refers to one of the @&es where we dealt with complex
exchanges between the items. Using Association3&°ds an example, we will

demonstrate how to estimate the percentages oh dmaint exchange between the
respective items. To do so, we first construct abi® classification cross-table

(Table 7).

Table 7 Double classification cross-table to redigbute deaths in the transition years 1978 and
1979
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Items of Items of ICD8 Deaths in
ICD9 402 4001 412 414 425 429 1979
402 9204 123 1366 10693
412 1120 2 179 1301
414 37218 255 37473
425 130 906 1036
429 16412 449 16861
1979 (estimate) 9204 123 56116 2 38b 1584 67384
1978 (real) 9042 121 5512p 2 37§ 15Q7 66176

In the beginning, we dispose only with the deathnts observed in 1978 classified
under ICD8 and in 1979 classified under ICD9. Wédcuate the hypothetical
distribution of the deaths in 1979 according togh&portions observed in 1978 under
the assumption that the distribution remained @orish the association in years 1978
and 1979. The core of the method is to redistribéedeaths inside the cross-table.
As the shaded areas mean there is no correspontetween the two items, the
non-shaded areas have to be filled. A total (100¢d)CD8 item n° 402 and ICD8
item n° 4001 is distributed to ICD9 item n° 402 amdbotal of ICD8 item n° 414 to
ICD9 item n° 412. To obtain the portion of ICD8niten°® 412, that forms the rest of
ICD9 item n° 402, we simply subtract the known deztunts from the death counts
observed in 1979 (10693 — 9204 — 123 = 1366). Inesassociations, only one cross-
classification is possible. The selected examppgesents a case in which several
redistribution variants are possible, as we canmbitectly estimate the
cross-classification of ICD8 items n°® 412, 425, a#9. Here, we decided to first
redistribute the deaths from the ICD9 items n° 4&bdl 429 proportionally to the
hypothetical death counts of the corresponding I@B@s estimated for 1979 and to
fill the remainder of the table by subtraction.

Table 8 Transition coefficients between ICD9 and 108

Items of Items of ICD8 Sum
ICD9 402 4001 412 414 425 429
402 0.861| 0.012] 0.129 1.00pD
412 0.861| 0.002 0.138 1.00(D
414 0.993 0.007 1.00(
425 0.125| 0.875| 1.000
429 0.973 0.027| 1.00(

The table of transition coefficients (Table 8) tsenm directly derived from the
completed cross table (Table 7). They can be caledlin two ways, either by
redistributing the content of the ICD8 items to I€Dr vice versa The decision was
made to define the transition coefficients thatigedbute ICD9 to ICD8. This

approach enables us to benefit from the fact {BX9l is more detailed than is ICD8,
and it is also based on previous experience fraenRttench reconstruction (Vallin,
Meslé 1998).
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3.4 Reconstructing time series — final steps

As explained above, the transition coefficientysdo redistribute ICD9 to ICD8. We
defined the transition coefficients between ICDY d&€D8 manually from the

correspondence tables and from the cross-tablébendistinguishing age group nor
the sex. Using these coefficients, we reclassifted deaths from the three
post-transition years (1979-1981) under ICD8. Basgmdthis cross tabulation, we
calculated the coefficients of transition from ICB8ICD9 by age group and sex.
These coefficients were applied to calculate tme tseries between 1968 and 1978.

The following figures demonstrate how the seriesklbefore and after applying the
transition coefficients. Figure 10- Figure 12 shtwve reconstruction of the items
discussed in the previous chapters.

1400 1400
ICD8 ICD9 1CD9
1200 1) BEFORE 1200 4 2) AFTER
403
1000 + 1000 +
403
2 %)
S 800 g 800 -
8 403 8
< =
g 600 g 600 -
400 400 +
4003
200 - /W 200 4
O T T T T T 0 T T T T T
1968 1973 1978 1983 1988 1993 1968 1973 1978 1983 1988 1993

Figure 10 Example of the elementary association bmfe and after the reconstruction.
Association n° 139

ICD8 items(196¢-1978; ICD9 items (197-1997
403 Hypertensive renal disease 403 Hypertensiva thsease
400: Malignant hypertension with renal involveme

In Figure 10, the series for ICD9 item n° 4@8pertensive renal diseass, created

by a simple sum of ICD8 items n° 403 and 4003, evinllost of the content comes
from ICD8 item n° 403. Even though the curve is petfectly smooth, the rupture at
the time of the classification change does not edcthe fluctuations observed in

ICD8.

Association n°® 153 deals with diseases of arteaegrioles, and capillaries and is
displayed in Figure 11. The grouped ICD8 item n@a,4Remaining diseases of
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arteries, arterioles and capillariesplits to form several items according to ICD9.
The major part of ICD8 item n° 44a is attributedl@D9 ICD8 item n° 4430ther
peripheral vascular disease,a cause of death that showed an exemplary @eclin
since the 1980s, while the death counts from theanmeing causes of this association
were stable over the entire period.

1400 1400
ICD8 ICD9 ICD9
1200 /]\/\/ 1) BEFORE 1200 - 2) AFTER
1000 .
ada 1000

0 0
€ 800 £ 800 -
5 5
3 3
= =
¢ 600 | g 600 |
[a] [a]
400 - 400 A
200 200 1
448
0 \ \ 0
1968 1973 1978 1983 1988 1993 1968 1973 1978 1983 1988 1993

Figure 11 Example of the elementary association bmfe and after the reconstruction.
Association n° 153

ICD8 items (1968-1978) ICD9 items (1979-1997)
44¢ Remaining diseases of arteries, arterioles, 447 Other aneurysi
capillaries 443 Other peripheral vascular disease

446 Polyarteritis nodosa and allied conditions
447 Other disorders of arteries and arterioles
448 Disease of capillaries

The first example of a complex association is re@néed in Figure 12. The main item
here is ICD9 item n° 4140ther forms of ischemic heart diseasme of the most
important single causes of deatbr se ICD8 item n° 412 Chronic ischemic heart
diseaseprovides the decisive part of deaths for ICD9 iteh#14. The remainder of
the 55126 deaths from ICD8 item n°® 412 in 1978 diasributed primarily to ICD9
item n° 429, lll-defined heart diseaseand helped to level off the rupture between
item n° 402 in ICD8 and ICD9.
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Figure 12 Example of the elementary association bmfe and after the reconstruction.

Association n°® 138

ICD8 items (1968-1978)

40Z Hypertensive heart dise:

4001 Malignant hypertension with heart involvement
412 Chronic ischemic heart disease
414 Asymptomatic ischemic heart disease

425 Cardiomyopathy
429 lll-defined heart disease

402
412
414

425
429

ICD9 items (1979-1997)

Hypertensive heartiseas

Old myocardial infarction

Other forms of chronic ischemic heart
disease

Cardiomyopathy

lll-defined descriptions and complications
of heart disease

Figure 13 shows the reconstruction of another cemjplssociation, not mentioned
earlier. Association n° 86 deals primarily with ICD9 item n° 191Malignant
neoplasm of brainlCD8 item n° 191 Malignant neoplasm of brajncould hardly
compensate for the neoplasms of brain classifiedeudCD9 item n° 191. The
missing deaths from this neoplasm, as defined BRIGvere found under ICD8 item
n° 192,Malignant neoplasm of other parts of nervous system

22 For a detailed content of this association, se®EK\ 2 - TRANSITION BETWEEN ICD8 AND

ICD9\elementary associations.
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Figure 13 Example of the elementary association bmfe and after the reconstruction.
Association n° 80

ICD8 items (1968-1978) ICD9 items (1979-1997)
1631 Malignant neoplasm of mediastinum 164 Malignantpte@em of thymus, heart, and
mediastinum
171 Malignant neoplasm of connective and other spfii71 Malignant neoplasm of connective astdel
tissue soft tissue
191 Malignant neoplasm of bre 191 Malignant neoplasm of bre
192 Malignant neoplasm of other part of nervous | 192 Malignant neoplasm of other and
system unspecified parts of nervous system
194 Malignant neoplasm of other endocrinand: 194 Malignant neoplasm of other endocri
glands and related structures

A disturbing rupture appeared in 1979 for ICD9 itaf192, when the death counts
increased from 168 in 1978 to 288 in 1979 and feéirio 175 in 1980. At the same

time, the death counts from ICD9 item n° 191 desedaby 33 between 1978 and
1979 in spite of a continuous increase that sehenmid-1970s. It is likely that the

rupture is due to an initial misunderstanding rdgay the coding manners for this
disease: Part of the deaths were coded in thewald', i.e. under the equivalent of
ICD8 item n°® 192.

Another rupture came out in 1972, under ICD8. Dua sudden drop in death counts,
the trend of the reconstructed ICD9 item n° 191lildtdd a visible depression in
1972. Unlike the rupture in 1979, the compensategths cannot be found in this
association and we have to look for them elsewhere.

The method applied so far can only solve the diScoities related to the change of
the classification. The example of Association ? Boints at another problem
specific to the cause-of-death time-series: thengba in the coding practices, which
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can appear at any moment of the current classicat his issue will be addressed to
greater detail in Section 3.5.

3.4.1 Age-specific treatment of time series

In rare cases, the transitions are valid only fac#ic age groups. In the case of West
Germany, several items are associated differeotlyafe 0 than they are for higher
age. Thus, we found out that in Association n®*5art of the infant deaths from
ICD9 item n° 136,0ther and unspecified infectious and parasiticedses,was
previously in ICD8 classified under item n° O&emaining infectious intestinal
diseases(which groups items n° 008ntestinal infections,and 009, lll-defined
intestinal infections Similarly, a portion of infant deaths from ICD&ms n° 008
and 009 and of infant deaths from ICD8 item n° ORamaining viral diseases,
(group of ICD8 items n° 071, 074-079) was assodiatgth ICD9 item n° 771,
Infections specific to perinatgleriod,only for age O.

Another such case represents Association n®1tere the link between ICD9 item
n° 767,Birth trauma,and ICD8 item n° 343Cerebral spastic infantile paralysiss
valid only for age 0. In the same association,abl@m occurred also for ICD9 item
n° 798, Sudden death of unknown causdere the infant deaths from ICD8 items
n° 795, 78b and 79a could not compensate for th&thdeobserved after the
classification change. To address this rupture,haee linked ICD8 item n°® 776,
Anoxic and hypoxic conditions not elsewhere clags#, with ICD9 item n° 798,
Sudden death of unknown caugely for age 0. The transition coefficients wenert
calculated separately for age 0 and for the remgiage groups.

In Association n° 239, excess deaths in the first year of life from ICi8n n° 254,
Diseases of thymus glandiere observed, while for age above 0, the ICD&ite
n° 254 is linked to 100% with ICD9 item n° 254. Wave looked for the new
placement of infant deaths classified under IC8nitn°® 254 and we found them
under ICD9 item n° 7590ther and unspecified congenital anomali¥g¢e assume
that for this disease the coding manners changedyatith the classification change.
However, according to the correspondence tablesmset by the German Statistical
Office, there should be a 100% correspondence legtweDiseases of thymus gland
in ICD8 and ICD9.

Figure 14 shows how the series look before and d#fie reconstruction, with the
adjustment made to age 0. If we adopt the recomatemdof the German Statistical
Office and associate ICD9 item n° 254 solely wi@DB item n° 254, a remarkable
rupture would disturb the series (see Figure 14€‘AdBefore”). Due to an adjustment
to age 0, the resulting series are smooth: Thewak set up in such a way as to
assure that 13.5% of ICD9 item n° 759 will be fodey ICD8 item n°® 254 at age 0,
while for higher age groups the entire content apf ICD8 item n° 254 is
distributed to ICD9 item n° 254.

2 For detailed content of this association see ANNEXTRANSITION BETWEEN ICD8 AND
ICD9\Elementary associations.
24 For detailed content of this association see ANNEXTRANSITION BETWEEN ICD8 AND
ICD9\Elementary associations.
25 For detailed content of this association see ANNEXTRANSITION BETWEEN ICD8 AND
ICD9\Elementary associations.
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Figure 14 Example of the elementary association bafe and after the reconstruction, including
the adjustment for age 0. Association n° 239

ICD8 items (1968-1978)

254 Diseases of thymus gla
75c Other and unspecified congenital anomalie¥58 Chromosomal anomalies

759 Congenital syndromes affecting multiple

systems

ICD9 items (1979-1997)

254 Diseases of thymus gla

759 Other and unspecified congenital anomalies
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With the remaining items, we assume for the fiession of the transition coefficients

that the exchanges took place in all age groupsh wite same proportion.

Nevertheless, the experience from France (Valliasld, 1987) and Russia (Meslé et
al. 1996) has shown that the change in the claasiin can be accompanied by a
change in the coding practices related to certgm groups only. To identify and

correct such ruptures, we examined the time sbyigsyear age groups.

Apart from the inconsistencies for the first yehlife described above and addressed
previously at the level of the elementary assomietj other causes of death were
found to be inconsistent by age. This was the oftems from Association n° 163
dealing with neoplasms without further specificatiof site or behaviour. While
checking the series by age, it appeared that fergagups 35-39 to 75-79 the original
transition coefficients, estimated from the tothhth age groups, attributed too many
deaths to ICD9 item n° 238Neoplasm of uncertain behaviour of other and
unspecified sites and tissyashile these deaths were systematically missinghen
ICD9 item n° 239Neoplasms of unspecified natuiéhe situation reversed after age
group 75-79. At age groups below 35-39, the deatimts were too few to reflect this
change in the coding practices.

The association contained several complex exchamgesh led us to the estimation
of transition coefficients from the cross tables fl age groups above 35-39
individually. Figure 15 represents both situatigne. before and after age 75-79),
both before and after the age specific correctiomamsition coefficients. This was a
rare case, similar adjustments by age were magemthree other item<.

26 For a detailed content of this association, se®EX\ 2 - TRANSITION BETWEEN ICD8 AND
ICD9\Elementary associations
27 For details, see ANNEX\ 2 - TRANSITION BETWEEN IGAND ICD9\Transition coefficients
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Figure 15 Results of the application of age-spedifi corrected transition coefficients.
Association n° 103

ICD9 238 Neoplasm of uncertain behaviour of othwet anspecified sites and tissues

ICD9 239 Neoplasms of unspecified nature

3.5 Beyond the classification changes

The study of cause-of-death patterns is not ordinfathe discontinuities introduced
at the time of the classification change. As sutggkdy the last example of the
previous chapter, numerous ruptures can occur sidaéthin one revision due to
the application of new coding instructions. Sucptuwes are usually easily identified
by inspecting the time series. They are correcésfdléows.
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3.5.1 Unique case of the emergence of AIDS

AIDS is the first example selected to demonstrate the series were treated after the
reconstruction. First deaths from AIDS emergedhia ¢arly 1980s and in the next
few years the infection became a serious worldwidalth threat. There was no
category for AIDS in the original version of ICD8uyt as there was an acute need of
AIDS mortality surveillance, WHO accepted for thery first time in the history of
ICD to modify the classification before the releagehe new revision. It did so in
1986 when releasing an addendum to thee@ision (WHO 1986). Three new 3-digit
items were assigned to distinguish different forofs AIDS, namely item n°
042,Human immunodeficiency virus [HIV] diseasgem n° 043, AIDS-related
complex (ARG)and item n°® 0440ther HIV infection However, not all countries
adopted this addendum when it was published. IntV&smany, the new items
entered in the tabulation as of 1989, following teeommendations of the CDC
(Centres for Disease Control) (CDC 1987).

In many countries, deaths involving HIV infectiomigr to the addendum were
classified mainly under ICD9 item n° 279.Deficiency of cell-mediated immunity
(Vallin, Meslé 1998) but also under malignant nespits, including neoplasms of
lymphatic and haematopoietic tissues, and possibtier a number of other causes.
Finding these misclassified deaths prior to 1988 ttreates a more accurate series of
AIDS mortality.

Most of the deaths related to HIV infection in We&3sermany were previously
classified under ICD9 item n° 136ther and unspecified infectious and parasitic
diseases item n° 279 showed only a minor increase in deathnts. Figure 16
confirms that the increase in death counts in I@B® n° 136 between 1984 and
1989 is due to the emergence of a new disease wanttigtively and qualitatively
corresponds to misclassified deaths from Af®S8Ve redistributed the excess deaths
from ICD9 item n° 136 to the three new items, gxtlating the series backwards by
5-year age groups. The resulting pattern providemie accurate image of the actual
AIDS mortality in West Germany, as well as the eotrtrend for ICD9 item n° 136
Other and unspecified infectious and parasitic dfses

%8 Moreover, the analysis of these deaths by agdroved that the excess deaths in ICD9 136 in
1984-1988 correspond to the age structure of déaithsAIDS as coded later in ICD9 042-044, i.e.
with maximum mortality at ages 20-24 to 40-44.
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Figure 16 Number of deaths related to HIV infectionbefore and after correctiona posteriori

ICD9 items:

042 Human immunodeficiency virus [HIV] disease
043 AIDS-related complex (ARC)

044 Other HIV infection

136 Other infectious and parasitic diseases

The correction related to AIDS mortality is a vemgmplex exchange between the
ICD items. Most of the excess content of the IC28nin° 136 was assigned to item
n° 042. The corrections were limited to age 15-64f the maximum toll of
transferred deaths were in age group 25-49 andrémsfers increased with time.
Thus, in 1988 more than 98% of the content of IG©@& n° 136 in age group 30-39
was moved to the AIDS-related ICD9 items n° 042-044

3.5.2 Sudden changes in coding practices

Apart from AIDS-related exchanges, another 16 |IG@fths were changed after the
redistribution by means of transition coefficierge will focus on three exchanges in
more detail.

In West Germany, many ruptures subject to corrastioposteriorioccurred in the
years close to the classification change, suggettiat there were initial discordances
related to the adoption of the new revision anddtding rules.

The first example (Figure 17) solves the problemAs$ociation n° 80 discussed in
the previous chapter, i.e. the excess of deatlierimn® 192 against the depression of
the death counts in the item n° 191 in 1979, asddden decrease in death counts
from ICD9 item n° 191Malignant neoplasm of brainn 1972. In 1979, the problem
was identified in age groups 25-79 and 20%-50% qaltiog to age) of the deaths
were transferred from item n° 192 to item n° 191alE 9). In 1972, the
corresponding excessive deaths in age groups 30-3@-74, where the deaths were
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missing in the item n° 191, were only found in treup of ill-defined cancers, i.e.
the reconstructed ICD9 item n° 2B@oplasms of unspecified nature
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Figure 17 Number of deaths from ICD9 item n°® 19IMalignant neoplasm of brairand ICD9 item
n° 192 Malignant neoplasm of other and unspecified pan$ the nervous systepbefore and after
the correction a posteriori

A similar kind of exchange, again for year 1979swequired for ICD9 item n° 427,
Cardiac disrhythmiasand ICD9 item n° 421Qld myocardial infarctiontransferring
the deaths for age 35 and above (Figure 18).

Figure 19 shows a problem related to the adoptfdhed" revision of ICD in 1968.

In the first two years following the classificatiswitch, the tabulated data contained
ICD9 item n° 486 Pneumonia, organism unspecifidnit no deaths were assigned to
this category in 1968-1969. In 1970, the death towuddenly passed from 0 to
11987, while the number of deaths classified un@®9 item n° 485,Broncho-
pneumonia, organism unspecifiedropped from 17591 in 1969 to 6957 in 1970,
perfectly coinciding with an increase in pneumaniiainspecified aetiological agens.
The transfer thus logically concerned all age gsoupith a greater exchange for
early-life deaths (Table 9).

Table 9 summarizes all corrections applied to tle¥n@n seriesa posteriori by
calendar year and age group. The changes cont¢etal af 20 ICD9 items and are all
age-specific.

37



Reconstruction of continuous time series of mdytdly cause of death in West Germany in 1968-1997

10000

8000

6000

Death counts

4000

2000

0

1) BEFORE

427 Cardiac dysrhythmias

412 Old myocardial infarction

1968 1973 1978 1983 1988 1993

Death counts

10000

8000

6000

4000

2000

0

2) AFTER

427 Cardiac dysrhythmias

r 412 Old myocardial infarction

1968 1973 1978 1983 1988 1993

Figure 18 Number of deaths from ICD9 item n° 42Cardiac disrhythmiasand ICD9 item n° 421
Old myocardial infarction before and after the correctiona posteriori
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Figure 19 Number of deaths from ICD9 item n° 488ronchopneumonia organism unspecified
and ICD9 item n° 486 Pneumonia, organism unspecifiedbefore and after the correction
a posteriori
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Table 9 Percentages of exchange between ICD9 itemsl968-1997

Proportions (%)

Deaths
transferred To ICD | Age
from ICD | item

item

136 042
136 043
136 044
192 191
230 239
231 239
232 239
233 239
234 239
239 191
412 427
485 486

E876 E928

E928 E919

E928 E929

a IS
o &
w

=
og
S
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Nevertheless, in certain diseases the observedlipitrend does not always reflect
the evolution of the disease itself, i.e. we carthstinguish whether the rise or fall is
the result of a real change in the disease incelencrather a consequence of a
spreading knowledge about the aetiology and theceli course of the disease. The
proportions of ill-defined causes, especially sgnihave dropped significantly in the
elderly over the 1968-1997 period (see Sectior32.4hese deaths have obviously
been classified under other items, of which theseguent rise is thus artificial. A
well known case is ICD9 item n° 331 Alzheimer diseasgractically unknown prior
to the 1980s and quickly becoming a frequent cadis#eath in the elderly (Vallin,
Meslé 1998). The available data for West Germargsdmt have the four digit detall,
but the fact that the death counts in the wholeghtigit ICD9 item n° 33Dther
cerebral degeneration®se from 508 in 1968 to 4111 in 1997 suggeststtiaat is a
similar tendency in West Germany, an artefact ofa@asing incidence in Alzheimer
disease among the certifying practitioners. Therenfortunately no way to find out
where the deaths classified currently under “Alaesi disease” were placed before.
By the same token, it is impossible to estimate moany deaths from this disease
remain misclassified.

3.5.3 The redistribution of ill-defined causes of death

A final task remains, namely that of dealing witkdefined causes of death. This step
is necessary in order to eliminate the bias intceduby changing the proportions of
ill-defined deaths in time, and to allow for a caripon between a greater number of
countries with different proportions of ill-defineduses of death.

We have chosen to redistribute these deaths propalty to well-defined diseases
(001-779) and into accidents (E800-E999). The pimual method is fully
applicable to West Germany, where the share afeffined deaths is relatively low,
the era of epidemics has passed and the time sddesot show any major
fluctuations. Moreover, several redistribution noeth (proportional and regression
method inspired by Sully Ledermann [Ledermann 1@%5,in Vallin, Meslé 1988])
were tested on West German data from 1981-1983renduthor concluded that the
selection of the method has a minor impact on #ustribution result (Bubenheim
2000).

Applying the method of proportional redistributiome assume that every death can
be attributed a disease or an accident listed DOI@nd, consequently, if the death,
for some reason was not classified as ill-definiediould have been classified under
one of the ICD9 categories. At the same time, tle¢hod assumes that the decision
whether the death is classified as ill-defined @t s independent of its real
underlying cause (Bubenheim 2000). These assungpto@ hardly true for age 0,
where sudden infant deaths (especially ICD9 item788.0, Sudden infant death
syndrome still occur without a known cause and occupy mpadrtant position in
infant mortality. Therefore, the deaths from iteM788 remain without redistribution
for the first year of life.

4. SUMMARY

We have collected and computerised data from 166897, covering the™8and &'
revision of the international classification of eéise. The statistical continuity of the
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data was affected by changes in the tabulatioresysh 1969 and 1980, but these
discontinuities are minor compared to the pertuckanintroduced at the time of
amendments made to disease classification in 1979.

We have shown the way in which the primary inforiorabn cause of death from the
medical certifier is transferred to the tables mh#d by the provider of the data we
work with, the federal statistical office in Wieslmam, and highlighted regional
differences in the West German burial law. From rigults of the studies presented
above we conclude that there are documented btasegrning West German cause-
of-death statistics. At the level of certificatiatiagnosis and reporting play different
roles for different groups of causes of death. Wiktile cardiovascular diseases seem
to be overreported in death certificates, tabulaedtality due to cancer is strongly
underestimated as a consequence of both underdiagnand underreporting by the
certifying practitioners, the former probably hayia much larger effect. However,
once correctly diagnosed and reported, a tumodrapipear correctly coded in the
mortality statistics in more than 84% of the casdsle in the case of cardiovascular
diseases the inter-coder agreement varies onlyeleetw0% and 80%.

Implausible reported chains of pathologies or deatttificate that are incompletely

filed in and incorrectly coded, however, contribubnly partially to the data

unreliability. As the average age at death rapidlyreases, a growing number of
people die at very advanced age, where multipleemnie@gtive diseases occur
simultaneously. The determination of a single ulyiley cause of death in the elderly
is thus problematic and might be ambiguous (Ruzit880). The fatal outcome of

arterial degeneration, considered a disease atggouage, can be a manifestation of
the natural ageing processes in older subjects.eidery old age as such (senility)
should not be reported as a cause of death. Tlemstacted data show that large
progress was made in cause of death reportingarettierly during the last three

decades.

In a broader European context, German cause-ofrdizda are of a high quality due
to compulsory post-mortem examination by medicaitois, centralized professional
training, and a constant effort in the improvemehteporting the cause of death.
However, low autopsy rates and experimental stusiiesompleted death certificates
show that there remains room for improving theatglity of cause-of-death data.
Moreover, to better fulfil the needs of the pultiealth sector in the demographically
ageing society of West Germany, it is highly ddsigato process all information
given on death certificate (the multiple causesledth) and to extend the upper age
limit of the published data. The centralized legfisin possibly solves the problems of
data quality arising from regional differences imetlegal aspects of death and
codification.

The next part of the study dealt with the procefsseoconstructing the time series

itself. Although mainly focusing on the problems aduble classification and the

question of the medical content of the ICD categgrsome of the issues mentioned
in the data quality section of the present paperew® re-discussed and solved,
namely the persistence of ill-defined conditionsl dime effect of sudden changes in
the coding rules and practices on the time series.

All stages of reconstruction work were describeddetail and accompanied by
concrete examples of specific problems and apgldations. Although the principles
of the method can be universally applied (includioegntries not using ICD yet), the
specific problems will vary from country to countdue to persisting variance in
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reporting and coding manners. Obviously, theselprob can be detected soleip a
thorough inspection of the time series.

For the very first time, the presented method wasdied on the level of 3-digit ICD

items. In earlier works, the authors used eithemuged items (United Kingdom,
Netherlands), or the most detailed 4-digit levetaff€e), or the transition was
performed on a classification other than ICD (caestof ex-USSR). As the 3-digit
level is the usual detail provided by the natiostatistical offices, the results of this
work could serve as guidelines for future recordtom attempts in other countries
where the double codification at the time of clfasation change is missing.

This report is accompanied by the reconstructedtatityr time-series for West
Germany, including complementary data, and docuatient The death counts are
given sorted by 3-digit ICD9 items, 5-year age g®and sex, after the redistribution
of ill-defined causes of death. Age-specific deaties in the same level of detail are
provided too. Finally, we have calculated the ag&dardized death rates for each
3-digit ICD9 item, both before and after the redlisttion of the ill-defined causes of
death.

The complementary part of the Annex then contales full documentation of the

above described method and its outcomes: the 1QRBIGDI lists, the tables of

elementary associations and transition coefficieregerences to the data sources,
detailed description of the data formats, and tbeufation counts used for the

calculations.
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Todesbescheinigung NRW - Nichtvertraulicher Teil Die Todesbescheinigung ist unverzaglich auszuhandigen.
Zutreffendes bitte ankreuzen bzw. ausfullen! Blatt

1. Personalangaben Untere Gesundheitsbehorde (iber Standesamt

1
Name (qgf. Geburtsname), Vorname(n) £ ‘

2 | g Standesamt
StraBe 3 Hausnummer EE ‘

S 2

‘ ¢ & Sterbefall beurkundet, Sterbebuch-Nr.
PLZ, Wohnort, Kreis gz ‘

5 | q E g Tiste:
Gebirtedatin Gebiteort Kisis = Eingang vorgemerkt, Vormerk-Liste-Nr,

D mnnlich I:‘ weiblich D Erdbestattung |:| Feuerbestattung

7 Geschlecht

8 Identifikation nach De\yener Kenntnis Personalausweis/Reisepal D Angaben Angehoriger/Dritter

nicht moglich (kein Eintrag unter 1-8)

2. Feststellung des Todes/Sterbezeitpunkt

9 D Nach eigenen Feststellungen Nach Angaben Angehériger/Dritter am H / / um
g 9 9 9 gers Tag/Wonat/Jahr Uhrzeit
10 Falls Sterbezeitpunkt nicht bestimmbar: Leichenauffindung am ; um —
Tag/Monat/Jahr Uhrzeit

Ende des Durchschreibeverfahrens! Bitte die Bidtter 2ff. zur Seite kiappen und gesondert ausftilen!

Zusatzangabe fUr totgeborene oder in der Geburt gestorbene
Leibesfrichte von mindestens 500g
(als Sterbezeitpunkt gilt der Geburtszeitpunkt)

" l:‘ Sterbeort 12 l:‘ Auffindeort, falls nicht Sterbeort 13 D als tote Leibesfrucht geboren D in der Geburt gestorben

Name der Einrichtung (Krankenhauses/Heimes 0.4.)

Strafie, Hausnummer

PLZ, Ort

oder Stempel der Einrichtung (falls vorhanden)

14 3. Todesart

Nicht im Durchschreibeverfahren!

Gibt es Anhaltspunkte fur duBere Einwirkungen, die den Tod zur Folge hatten?
(z.B. Selbsttatung, Unfall, Tetungsdelikt, auch durch &uBere Einwirkungen evtl. mitverursachte Todesfalle, Spattodesfalle nach Verletzung)

I:‘ nein wenn nein, Todesart D natirlich oder
ungeklart, ob natirlich/nichtnaturlicher Tod

DJa (Wenn ja oder ungeklart, im Vertraulichen Teil, Blatter 2 ff. Ziff. 20 (Epikrise) nahere Hinweise (falls moglich))

15 4. Warnhinweise

Liegen Hinweise daftr vor, daf die/der Verstorbene an einer ubertragbaren
Krankheit nach § 6 oder § 7 Infektionsschutzgesetz (einschlieBlich HIV) erkrankt war? l:‘ nein I:‘ lja

16 Sind besondere VerhaltensmaBnahmen bei der Aufbewahrung, Einsargung, Beforderung und Bestattung zu beachten?

D nein D Jja, welche?

17 I:‘ Sonstiges (z.B. Gefahrdung
durch Giftstoffe/Chemikalien): |

Fortsetzung des Durchschreibeverfahrens!

18  Bescheinigt aufgrund meiner sorgféltigen Untersuchung am / / um . Uhr
Tag/ Monat/ Jahr Uhrzelt

Ort und Datum

Unterschrift Stempel und Telefon (falls nicht im Stempel)

Appendix la Death certificate {Todesbescheiniguig in  North-Rhine-Westphalia:
non-confidential section

Source: Rheinisches Arzteblatt 8/2001
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Todesbescheinigung NRW - vertrauticher Teil

Zutreffendes bitte ankreuzen bzw. ausfullen! Blatt

1. Personalangaben

Untere Gesundheitsbehérde zum Verbleib

1
Name (ggf. Geburtsname), Vorname(nj
2 tandesamt
Strafie 3 Hausnummer
4 terbefall beurkundet, Sterbebuch-Nr.
PLZ, Wohnort, Kreis
5 | 6 - Tiste-
Geburtsdatum Geburtsort, Kreis II__n|gang Vmgemrktﬁrmrk Liste-Nr.
T Geschlecht Dmannhch Dwe\b\lch Erdbestattung Feuerbestattung
8 Identifikation nach D eigener Kenntnis l:l Personalausweis/Reisepal l:l Angaben Angehariger/Dritter
nicht maglich (kein Eintrag unter 1-8)
2. Feststellung des Todes/Sterbezeitpunkt
i
) p H
D Nach eigenen Feststellungen I:‘ Nach Angaben Angehoriger/Dritter am e T—
10 Falls Sterbezeitpunkt nicht bestimmbar: Leichenauffindung am um i _
Tag/Monat/ Jahr Uhrzeit

Sichere Zeichen des Todes

" D Totenflecke DTnlenstarre l:‘ Faulnis l:‘ Hirntod

14  Zuletzt behandelt durch Hausarzt/Krankenhaus(-abteilung)

I:‘ nicht mit dem Leben vereinbare Verletzungen

Name des Krankenhauses/Arztes 0.4

[rein (o scae s

12 Reanimationsbehandlung durchgefuhrt

Wer hat die Todesursache festgestellt? P70t

oder Stempel (falls vorhanden)

nicht behandelnder Arzt nach Angaben
des behandelnden Arztes

L [

13 D behandelnder Arzt

nicht behandelnder Arzt ohne Angaben
des behandelnden Arztes

15 | a) Unmittelbare Todesursache:

Todesursache (nicht Endzustdnde wie Atemstillstand, Herz-Kreislaufversagen)

ungefahre Zeitspanne vom
Krankheitsbeginn bis Tod"”

.
s
2
H
E
2
B
H
£
o
~N
£
|
@

i Ort und Datum

i Unterschrift

— 16 b) Dies ist eine Folge von: b1%
17 b2"
18 ¢) Hierfur ursachliche
Grundleiden: ?
19 11 Mit zum Tode fuhrende Krank-
heiten ohne Zusammenhang
mit dem Grundleiden: *

*) ausfilllen, soweit dem Arzt miglich
20 |Epikrise Weitere Angaben zur Todesart

(Blatt 1, Ziffer 14), falls erforderlich

(z.B. Unfall, Vergiftung, Gewalteinwirkung, Selbsttotung

sowie KDIHPHMUOHEH medizinischer Behanu\ungj

fuRere Ursache der Schadigung (Angaben uber den Hergang):

bei Vergiftung zusatzlich Angabe des Mittels
21 Unfallkategorie (bitte nur Untergruppe ankreuzen) 24 Diagnose durch Obduktion gesichert?

Schulunfall (ohne Wegeunfall) Sport- oder Spielunfall (nicht in Haus oder Schule) D nein I:‘Ja
Wegeunfall Arbeits- oder Dienstunfall (chne Wegeunfall) 25 Liegt der Obduktionsbefund bei?
l:‘ hauslicher Unfall l:‘ sonstiger Unfall D Verkehrsunfall |:| unbekannt D nein l:‘Ja
Bei Frauen, deren Alter eine Schwangerschaft nicht ausschlieft 26 bei ungeklarter ldentitat der Leiche
5 bei nichtnaturlicher oder ungeklarter Todesart:

22 Liegt eine Schwangerschaft vor nein ja Monat unbekannt Polizei unterrichtet?
23 Bestehen Anzeichen fur eine Schwangerschaft in den letzten 12 Monaten? l:‘nem Dm ja nein

Bei Kindern unter 1 Jahr und bei Totgeborenen 29 Bei in den ersten 24 Stunden gestorbenen Neugeborenen
27 Wo wurde das Kind geboren? D im Krankenhaus l:‘ zuhause |:| sonstiger Ort D Fruhgeburt in der Schwangerschaftswoche
28 Mehrlingsgeburt DnemDJa Geburtsgrof: cm Geburlsgemchtf g Lebensdauer: | volle Stunden D unbekannt
30 Bescheinigt aufgrund meiner sorgfiltigen Untersuchung am / / um | Uhr

: Tag/Monat/ Jahr Uhrzeit

Stempel und Telefon (falls nicht im Stempel)

Appendix 1b Death certificate {Todesbescheinigugin North-Rhine-Westphalia: confidential

section
Source: Rheinisches Arzteblatt 8/2001
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An das zustandige Standesamt Todesbescheini gung (welB)
- Nicht-vertraulicher Teil —

Personalangaben

Mame ggf. Geburtanams, Vomame Standesamt
Wird vom

Strake, Hausnummer Sterbefall beurkundet, Sterbebuch-Nr.
Standesamt

FLZ, Wohrer, Landkreis ausgefullt 5 e Vormer e i

Geburtedatum Tag Maonat Jahr Geburtaort

‘ | | | | L1 1

Starbazsitpunkt, Tag Monat dJahr Uhrzeit: Stunden  Minuten

af. Datum der — -

Leichenauffindung ‘ | | | | L] | | | | | | Geschlecht: mannlich weiblich

ACHTUNG! VOR WEITEREM AUSFULLEN BITTE DIESE SEITE ABTRENNEN!

Identifikation
Aufgrund MNach Einsicht Nach Angaben
eigener Kenntnis |—| in den Personalausweis/Reisepass |_| von Angehérigen/ Dritten |—| nicht maglich
Ot und Zeitpunkt des Todes
Sira e, F {Name dea Kranksnh XN

:I Sterbeort

PLE, Ort, Lanckreis

Aufiindungsort,
falls nicht Sterbeort
Sterbe- Tag  Monat Jahr Uhrzeit: StundsnMinuten Nach Angaben von
zeitpunkt ‘ | | | | L] | | MNach eigenen Feststellungen l:IAngehﬁrigen.-'Drinen
Zaitpunkt der Tag Monat Jahr Uhrzeit: Stunden  Minutan
Falls Sterbezeitpunkt unbekannt bzw. tot aufgefunden Auffnching | | | | L | | | | |

Wamhinweise

_| Herzschrittmacher

—| Infektionsgefahr (SchuzmafBnahmen nach § 7 Bayerischer Bestattungsverordnung erforderlich)

—| Sonstiges (z.B. Tatbestand gem. § 16e ChemG)

Todesart

h MatOrlicher Tod |_| Todesart ungeklart |_| Anhaltspunkte fir einen nicht natdrlichen Tod ‘
Zusatzangaben bei Totgeborenen

Totgeborene oder in der Gaburt i Leibesfichie von mina 009

’_‘ Als tote Leibesfrucht geboren |—| In der Geburt verstorben Gewicht der Leibesfrucht L] g ‘

Arztliche Bescheinigung Auf Grund der von mir sorgfiltig und an der unbekleideten Leiche durchgefihrten
Untersuchung bescheinige ich hiermit den Tod und die oben genannten Angaben.

©rt, Diaturn und Z eftpunkt der Leichenschau

Unterachrift und Stempsl der Arztingdea Arztes

Appendix 2a Death certificate Todesbescheiniguign Bavaria: non-confidential section
Source: Freistaat Bayern Todesbescheingung, Inta@méiir die Arztin/den Arzt,
http:/iwww.blaek.de/pdf_rechtliches/extra/todesté.p
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Blatt 1: Gesundheitsamt Todesbescheini gung (gelb)
- Vertraulicher Teil 1 -
Personalangaben
Mame ggf. Geburtanams, Yomame Standeaamt
Wird vom
StraBe, Hauanummer Sterbefall beurkundst, Starbabuch-Nr.
Standesamt
FLZ, Wohnort, Lanckreia, ausgefilit

Eirtragung vorgemerkt, Vormearkliste-Nr.

‘ Hame und Telsf:

Geburtadatum Tag Monat Jahr Geburtaort
| | | | | [
Starbaz sitpunkt, Tag Monat dJahr Uhrzeit:  Stunden  Minuten
gl Datum der P -
Leichanauffindung | | | | | L1 | | | | | | Geschlecht: mannlich weiblich
Zuletzt behandelnde (r) Arztin/ Arzt
derides behandalnd: oder kanh Strafa, b

FLZ, Ont ‘

Sichere Zeichen des Todes

—| Totenstarra |—| Totenflecke

[ Feuinis [] Himtod

|_| Verletzungen, die nicht mit dem Leben versinbar sind

Reanimationzbehandlung:

Reanimation passager erfolgreich
|_| nein (Wiedereinsetzen der Herztitigksit):

|_| ja |—| ja |—| nain

Todesart

natirlicher Tod

|—| Todesart ungeklart |—| Anhaltzpunkte fir einen nicht natlrlichen Tod ‘

Anhaltspunkte fiir einen nicht natiirlichen Tod

I:‘ waiters Angaben sishe verraulicher Teil 2

Todesursache/Klinischer Befund

i Zeidauer zwiachen Beginn

ICD-Code

Bitte nur sine Todesursache pro Faid, nicht

wig , Hei , Kachexis usw. aintragen der Krankheit urd Tod

Unmittelbar zum Tode filhrends
Krankhait

a) unmittelbare Todesuraachs

Vorangegangene Ursachen

Krankheiten, die die unmittelbare
Todesursache unter a) herbeigefihrt
haben, mit der urspringlichan Ursache

{Grundlsiden) an letztar Stalle

k) ala Folge von
[

Il. Andere wesentliche Krankheiten

) ala Folgs von (Grundsiden) |

Obduktion angestrebt?

|_| ja |_| nein

he und zu

Angaben zur Tod

Begleiterkrankungen (Epikrise)

|—| waitara Angaben sishe vertraulicher Tail 2

Weitere Angaben zur Klassifikation der Tock

Z.B. bei Unfall, Vergiftung, Gewalteinwir-
kung, Selbsttdtung sowie bei Kompli-
kationen medizinischer Behandlung

Unfallkategorie
(bitte nur eine Untergruppe ankreuzen)

AuBere Ureache der Schadigung (Angaben dbsr den Hargang)
1CD-Code

[ Verkehrsunfal

Bai Vergifung: Angabe das Mittale

Arbeits- oder Dienstunfall

:I Schulurfall {ohna Wegeunfally (ohne Wegeunfally

O

Sport- oder Spislunfall Sonstiger
[ ] hauslicher Unfall [] inichtin Haus oder Schuls) [1 Unfall
Bei Kindem unter einem Jahr sowie bai
Totgeburten Mehrlingsgeburt? |—| ja |—| nein Linge bei Geburt | | om  Geburtsgewicht | | | a
Bei Meugeborenen, die innerhalk Frihgeburt Lebensdauer in volendeten Stundsn
der ersten 24 Stunden verstorben sind —| in dar | | | Schwangerschaftswoche | |Slunden |—| unbekannt

Eei Frauen

Liegt eine Schwangerschaft vor? [ jaim | | | <ten Monat [ nein [T unbekannt
Erfolgte in den letzten 42 Tagen eine Entbindung, eine

Intarruptio, ein Abort oder eine Extrauteringraviditit? []im [] nein [7] unbekannt
Erfolgte zwischen dem 43. Tag und dem Baginn des letzten Jahres vor Todeseintritt eine Entbindung,

gine Interruptio, ein Abort oder eine Extrauteringraviditit? ja nein |—| unbekannt

Arztliche Bescheinigung

Auf Grund der von mir sorgfaltig und an der unbekleideten Leiche durchgefilhrten
Untersuchung bescheinige ich hiermit den Tod und die oben genannten Angaben.

©rt, Diaturn und Zeitpunkt der Leichanschau

Unterechrift und Stempsl der Arztin/das Arztes

Appendix 2b Death certificate Todesbescheinigurjgn Bavaria: confidential section, part 1

Source: Freistaat Bayern Todesbescheingung, Inta@méiir die Arztin/den Arzt,
http:/iwww.blaek.de/pdf_rechtliches/extra/todesté.p
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Blatt 1: Gesundheitsamt Todesbeschei nigung (gelb)

— Vertraulicher Teil 2 -

Personalangaben
Marme ggf. Geburtanams, Yomame

StraBe, Hausnummer

PLZ, Wohnort, Landkreis

Geburtedatum Tag Manat Jahr Gebuntsornt
| | | | L 1 1
Starbazsitpunkt, Tag Monat Jahr Uhrzeit: Stunden  Minutan
gaf. Daturn der P -
Leichanauffindung | | | | | Ll | | | | Geschlecht: mannlich weiblich

Der vertrauliche Teil 2 der Todesbescheinigung gibt der Arztin/dem Arzt die Méglichkeit, erganzende Anhaltspunkie fiir einen nicht natdrlichen
Tod anzufihren und erganzende Angaben zur Todesursache bzw. zu Begleiterkrankungen (Epikrise) zu machen. Bei Austillen des vertraulichen
Teils 2 bitte im vertraulichen Teil 1 ankreuzen, dass weitere Angaben gemacht werden. Auch der vertrauliche Teil 2 ist unter Angabe von O,
Datum und Zeitpunkt der Leichenschau von der Arztin/dem Arzt zu unterschreiben.

Der vertrauliche Teil 1 ist in jedem Falle vollstandig auszufiillen!

Anhaltspunkte fir einen nicht natirlichen Tod

Erganzende Angaben zur Todesursache und zu Begleiterkrankungen (Epikrise)

Arztliche Bescheinigung Auf Grund der von mir sorgfaltig und an der unbekleideten Leiche durchgefihrten
Untersuchung bescheinige ich hiermit den Tod und die oben genannten Angaben.

Ort, Diaturn und Zeitpunkt der Leichenschau

Unterechrift und Stempsl der Arztin/des Aztes

Appendix 2c Death certificate Todesbescheinigungin Bavaria: confidential section, part 2
(complementary information about violent deaths andcomorbidity)

Source: Freistaat Bayern Todesbescheingung, Intaméiir die Arztin/den Arzt,
http://www.blaek.de/pdf_rechtliches/extra/todesté.p
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| Sterbefall beurkundet. Sterbebuch Nr.

| Eintragung vorgemerkt, Varmerkliste Nr_

Appendix 3a Death certificate Leichenschauscheinin Hesse: non-confidential section
Source: Verlag fur Standesamtwesen GmbH, FrankfarMain, 2005
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Appendix 3b Death certificate Leichenschauscheinin Hesse: confidential section

Source: Verlag fir Standesamtwesen GmbH, FrankfarMain, 2005
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Todesbescheinigung
Wichtig fiir die Angehdrigen: Standesamt
Bei der Anzeige des Sterbefalls Geburts- und Heiratsurkunde
(bei EheschlieBung nach dem 31.12.1957 beglaubigte Abschrift Sterbefall beurkundet, Sterbebuch Nr,

oder Auszug aus dem Familienbuch) und amtlichen Personal-

ausweis der verstorbenen Person zum Standesamt mitbringen. Eintragung vorgemerk, Vormerkiiste Nr. .

| Erdbestattung [ Feuerbestattung
1. Identifikation der Leiche /Personalangaben
}7, Verstorbene(r) war - Nach Einsicht in . Nach Angaben von
‘ personlich bekannt | Personalausweis/Reisepass | Angehorigen/Dritten T Nicht méglich
Namerlrggf. Geburtsname], Vorname{n) ‘ . I
StraBe, Hausnummer -
PLZ, Wohnort, Kreis B B
|
| Geburtsdatum Geburtsort o | Geschiecht \
) B ‘ | minnlich [ | weiblich |

2. Fiir Rickfragen an behandelnde Arztinnen oder Arzte

Name und Anschrift der Haus3rztin oder des Hausarztes

| Name und Anschrift anderer behandelnder Arztinnen oder Arzte /Krankenhauser

3. Feststellung des Todes

| “Ort der arztlichen Leichenschau (StrafRe, Hausnummer, PLZ, Ort)
|

| derd Leich I Tag Monat  Jahr Uhrzeit

| Sterbezeitpunkt Tag  Monat Jahr Uhrzeit

== |
Der Ort der Leichenschau ist mutmaBlich der Sterbeort

]
| ja ‘ | nein

4. Todesart

[ __ Nicht natiirlicher Tod (2. B. Unfall, gelbstmard, Vergiftung, Folge des — ggfls. auch
| Natiirlicher Tod zuriickliegenden - Verhaltens eines Anderen, sonstige Gewalteinwirkung)
" Anzeichen eines nicht natirlichen Todes an der Leiche -

| Sonstige Umstande (bei nicht natirichem Tod)

Ungeklart, ob natiirlicher oder nicht natiirlicher Tod ‘ Eine Leichen&ffnung kénnte zur Aufkldrung beitragen
Die Leiche war bei der Untersuchung unbekleidet iie Leiche wurde nicht entkleidet, weil e
| ja | nein | Todesart ohne Entkleidung erkennbar war | Sonstige Griinde

5. Zusatzangaben bei Totgeborenen

Gewicht der Leibesfrucht

| g
Die Leiche wurde von mir heute zur Feststellung der Todesursache sorgfaltig untersucht. Sichere Zeichen des Todes wurden von mir wahr-

genommen. Ich bestatige, dass ich diese und die Angaben im vertraulichen Teil auf Grund des von mir gewonnenen Urteils nach bestem
Wissen gemacht habe.

| | Alstote Leibesfrucht geboren B | Inder Geburt gestorben

den 20

Ort, Datum, Unterschrift und Stempel der Arztin oder des Arztes, die/der die Leichenschau vorgenommen hat.

Appendix 4a Death certificate Todesbescheinigugn Lower Saxony: non-confidential section

Source: Verlag fur Standesamtwesen GmbH, FrankfarMain, 2005

55



Reconstruction of continuous time series of maytély cause of death in West Germany in 1968-1997

Appendix 4b Death certificate Todesbescheinigurjgn Lower Saxony: confidential section
Source: Verlag fur Standesamtwesen GmbH, FrankfarMain, 2005
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Nr.

wohnhaft in

istam um Uhr

Minuten

n

verstorben

D Verstorbene war geboren am

in

D Verstorbene war

Eingetragen auf mundliche — schriftliche — Anzeige

personlich bekannt — ausgewiesen durch

Vargelesen, genehmigt und unterschrieben

Der Standesbeamte

. Geburtseintragde  Verstorbenen

Standesamt und Nummer

2. Das Familienbucn 38 Verstorbenen
der Eltern (Kennzaichen des Familienbuchs)
wird gefuhrt in
3. EheschlieBung de  Verstorbenen am

Standasamt und Nummar

Appendix 5 German death record
Source: Verlag fur Standesamtswesen GmbH, Frankfuriain, 2005
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