Proceedings of the
International Collaborative
Effort on Automating Mortality
Statistics, Volume 1

From the CENTERS FOR DISEASE CONTROL AND PREVENTION/National Center for Health Statistics

Kimberley Peters, Editor

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Centers for Disease Control and Prevention
National Center for Health Statistics

Hyattsville, Maryland
July 1999
DHHS Publication No. (PHS) 99-1252



Copyright Information

All material appearing in this report is in the public domain and may be
reproduced or copied without permission; citation as to source, however, is
appreciated.

Library of Congress-in-Publication Data

International Collaborative Effort on Automating Mortality Statistics

(1st : 1996 : Washington, D.C.)

Proceedings of the International Collaborative Effort on Automating
Mortality Statistics.
p. cm. — (DHHS publication ; no. (PHS) 99-1252)

“July, 1999.”

“On November 12-15, 1996, the National Center for Health Statistics
convened the first conference of the International Collaborative Effort (ICE) on
Automating Mortality Statistics. The United States Agency for International
Development provided support.”

Includes bibliographical references.
ISBN 0-8406-0548-X
1. Mortality—Statistical methods—Data processing—Congresses.
1. National Center for Health Statistics (U.S.) Il. Title. lll. Series.
HB1321.153 1996
614.4'2'0285—dc21 98-25577
CIP

For sale by the U.S. Government Printing Office
Superintendent of Documents

Mail Stop: SSOP

Washington, DC 20402-9328

Printed on acid-free paper.




National Center for Health Statistics
Edward J. Sondi k, Ph.D., Director
Jack R Anderson, Deputy Director

Jenni fer H WNMadans, Ph.D., Associate D rector
for Science

Jennifer H Madans, Ph.D., Acting Associate Director for
Vital and Health Statistics Systens

Edward L. Hunter, Associate Director for Planning,
Budget, and Legi sl ation

Jack R Anderson, Acting Associate Director for
International Statistics

Lester R Curtin, Ph.D., Acting Associate D rector
for Research and Met hodol ogy

Jennifer H Madans, Ph.D., Acting Associate Director
for Analysis, Epidem ology, and Health Pronotion

P. Douglas WIlianms, Acting Associate Director for Data
St andards, Program Devel opnment, and Extranural Prograns

Stephen E. Nieberdi ng, Associate Director for Managenent
Charles J. Rothwell, Associate Director for Data
Processi ng and Services

Division of Vital Statistics

Mary Anne Freednman, Director

James A. Weed, Ph.D., Deputy Director

Harry M Rosenberg, Ph.D., Chief,
Mortality Statistics Branch



Pr ef ace

On Novenber 12-15, 1996, the Centers for Disease Control’s Nationa
Center for Health Statistics (NCHS) convened the first conference of the
International Collaborative Effort (ICE) on Automating Mrtality Statistics.
Thi s conference was sponsored by NCHS, with support fromthe U S. Agency for
I nt ernati onal Devel opnent.

The m ssion of the ICE on Automating Mrtality Statistics is (1) to
share knowl edge and experience of automated systens for coding nortality
i nformation, (2) to devel op and i nprove existing automated systens through
col l aboration, (3) to facilitate the transition to ICD-10 for nortality, and
(4) to establish mechanisns for technical support of automated systems. The
conf erence brought together researchers and vital statistics experts from
ni neteen countries to address the issues related to automation of nortality
statistics.

The conference included five formal presentations that focused on
descriptions of automation software, the advantages of avail abl e data out put
due to automation, inproved data consistency, and international conparability.
An addi tional eight papers were contributed. The core of the neeting centered
around 20 facilitated small group di scussions that concentrated on identifying
i ssues and devel opi ng recommendati ons (see Chapter 11) related to the
automation of nortality statistics. The background paper witten by Harry
Rosenberg, NCHS, (see Chapter 1) provided the franework for discussion and the
focal topics.

The menbers of the planning committee for the |1 CE on Automating
Mortality Statistics are from Statistics Canada: Gary Catlin, Janet Hagey, and
Francois Nault; Institut National de |a Sante et de | a Recherche Medicale
(INSERM), France: Gerard Pavillon; Ofice of National Statistics, Geat
Britain: C eone Rooney; CGeneral Register Ofice of Scotland: Jack Arrundal e
and Graham Jackson; GCeneralitat de Catal unya, Spain: doria Perez-Al barracin;
Statistics Sweden: Lars Age Johansson; and NCHS, United States: Mary Anne
Freedman, Donna @ enn, Kenneth Kochanek, Francis Notzon, Kinberley Peters,
Charles Rothwell, and Harry Rosenberg.

Thi s volune contains the contributed and invited papers presented at the
conference, neeting deliberations, and reconmendations resulting fromthe
group discussions. | amparticularly pleased that a nunber of the
recommendati ons of the first workshop have been adopted by the Wrld Health
Organi zation and that further progress is being made to confer the benefits of
automated systens to health data. | ampleased to have this opportunity to
t hank and congratul ate the participants for their contributions to inproving
the international statistical practices in the area of health.

Edward J. Sondi k, Ph. D.
Director, National Center for Health Statistics
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I nternational Collaborative Effort on Automating Mortality
Statistics: Background and |ssues

Harry M Rosenberg, Ph.D., National Center for Health Statistics, Centers for
Di sease Control and Prevention, U S. Departnment of Health and Human Services

As in so many ot her aspects of nodern life, conputer technology is being
rapidly and effectively applied to many aspects of vital statistics, including
data coll ection, production, and di ssem nation. The benefits are denonstrably
great in terns of inproved data quality, inproved tineliness, and reduced
staffing resources. If technol ogy and systens designs in automating vita
statistics can be effectively shared at the international |evel, they have the
prom se of conferring the benefits of not only better and nore tinely data but
al so i nproved international data conparability. Thus, the coordi nated
application of conputer technology has the potential of becom ng a great
facilitator, like the International Cassification of D sease al nbst a century
ago, in our comon purpose to produce better statistical information in order
to pronote public health, prevent disease, and enhance scientific know edge.
Recogni zi ng the potential of automation in vital statistics, the first
“International Collaborative Effort on Automating Mortality Statistics” (1CE)
was held in Washington, D.C., on Novenber 12-15, 1996, as proposed at the WHO
Center Heads neeting in Canberra, Australia, in 1995. The National Center for
Health Statistics (NCHS) has previously sponsored I1CEs in the areas of
perinatal nortality, aging statistics, and injury statistics.

Pur pose

The purposes of the ICE on automating nortality statistics were as
follows: 1) to share know edge and experience on automated systens for coding
nortality information, 2) to devel op and i nprove existing autonmated systens
t hrough col |l aboration, 3) to facilitate the transition to ICD- 10 for
nortality, and 4) to establish nechanisns for technical support of automated
systenms. The format of the initial neeting was |argely one of discussions
focusing on specific areas related to the application of automation to
nmortality coding, with the goal of devel oping practical recomendations
related to automation. In addition, several formal presentations were nade as
follows: 1) a review of the results of a questionnaire about present coding
practices and future plans regarding automation of ICE countries, 2) a
description of the U S. automated system 3) a presentation on the advantages
of using nmultiple cause-of-death statistics, which can be routinely produced
by sone automated systens, and 4) a presentation of the effect on data trends
of inplenmenting an automated systemin one country. In addition, sone
countries also shared their experience in using automated systens.

Contri buted papers that highlight these experiences are included in this
pr oceedi ngs.

Pl anning Committee
The 1 CE was pl anned in January 1996 by a committee conprised of
i nternational users of automated nortality processing software including

Engl and, Canada, France, Sweden, Scotland, and the United States. Invitations
to the I1CE neeting were sent to selected countries known to have an interest
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in automation for nortality data processing, as well as to the Heads of al

t he WHO Col | aborating Centers, and to sel ected organi zations including the
Worl d Health Organi zation, the Wrld Bank, the American Medi cal Association
the National Association for Health Statistics and Information Systens, the
U S. National Cancer Institute, the U S. National Heart, Lung, and Bl ood
Institute, the International Institute for Vital Registration, and EUROSTAT.
Support for sone international travel was provided by the U S. Agency for

I nternational Devel opnent and NCHS

The 1 CE Planning Conmittee felt that the I1CE is an inportant process by
whi ch the benefits of automating vital statistics can be widely shared, and
t hereby i nproved and strengthened, with an initial enphasis on devel oped
countries with experience in automation. Participation by devel opi ng countries
is envisioned for future neetings. It was further noted that the scope of
automating vital statistics can go beyond coding to include data collection
and data dissem nation. Thus, in the area of data collection, the registration
of births in the United States is being automated. For about 70 percent of the
births in the United States, information is being collected electronically in
hospitals and then transmitted electronically to the State. Parall el
initiatives for nortality are likely to occur in the next few years. In the
area of data dissem nation, vital statistics are now being nade avail able on
CD-ROMs and are being put on the Internet. Future |ICEs can include
devel opnents in electronic data collection and data di ssen nation

Backgr ound

The stimulus for the ICEis the growing international interest in
automation for processing nortality statistics, an interest notivated by a
nunber of factors including: 1) the general success and conti nuing
i nprovenents in existing systenms, 2) the |oss w thout replacenment of high
level nortality coding specialists (nosologists) throughout the world, 3) the
growing interest in containing costs in the public sector, 4) the continuous
i nprovenents and concurrent cost reductions in automation hardware and
software, and 5) the growi ng use of autonmated systens in many countries
i ncluding Australia, Brazil, Canada, England, Italy, Japan, Scotland, Spain
(Catal onia), Sweden, and the United States, and the expressed interest of many
other countries. By way of background, it may be instructive to describe the
U S. system as one nodel of automated coding of nortality medi cal data.

The U S. Automated System

The United States has a decentralized vital statistics systemin which
the vital records functions are carried out under State, not Federal, |aw and
i n which coherence and coordination of the systemderive froma cooperative
rel ati onship between NCHS and the States. The relationship is enbedded in
contractual agreenents under which States deliver to NCHS vital statistics
wi thin specified standards and tinme schedul es agreed to by all parties. In
exchange, NCHS shares the State costs for producing and delivering vita
statistics data. NCHS al so provides data specifications and cause-of -death
coding software to the States and conducts quality control on data received
fromthe States.

1-2



The devel opnent of the U S. autonmated software took place at NCHS over a
peri od of three decades during which the software has been refined and
expanded. Currently, the U S systemincludes four inter-rel ated conmponents
known by acronyns ACME, TRANSAX, M CAR, and Super-M CAR. The origina
conmponent of the U S. system-ACME—was first used with the 1968 nortality data.
ACME was designed with three goals: 1) to use software that enbodies a set of
explicit rules and relationships and could be nodified and updated to sel ect
t he underlying cause of death nore consistently than could be done by manua
coders, 2) to sinplify data entry and thereby reduce the cost of training
medi cal coders and nosol ogists, and 3) to produce multiple as well as
under | yi ng cause-of -death data. The ACME systemdid neet two of the three
goal s. The unmet goal was sinplifying data entry and thereby reduci ng costs.
In fact, instructions for ACME were at | east as conpl ex as underlying cause
codi ng. Neverthel ess, the benefits of consistently selecting underlying cause
data and, for the first time, routine nultiple cause-of-death data were
considered to fully justify inplenenting the new system

ACMVE

The ACME system applies the sane rules for selecting underlying cause as
woul d be applied manually by a nosol ogi st, but the automated systemw th its
explicit rules elimnates the intercoder variation in selecting the underlying
cause that characterizes manual coding even with sanple verification. Al the
medi cal conditions listed on the death certificate are coded using detail ed
instructions for data entry into the ACVE system The codes are then mat ched
automatical |y agai nst decision tables, which provide the conprehensive
rel ati onshi ps anong the conditions classified by the | CD when applying the
rules for selection and nodification of the underlying cause of death (1). The
deci sion tables were devel oped by NCHS on the basis of experience in nmanually
codi ng underlying cause of death and as a result of periodic independent
val idations. The tables are periodically updated to reflect new information on
rel ati onshi ps anong nedi cal conditions and to accommopdat e new condi ti ons such
as HV infection, which was introduced as a new category for deaths in 1987.

Wth the U S’ decentralized vital statistics system nost of the States
gradual | y adopted ACVE and provided nultiple cause and underlying cause codes
to NCHS in electronic form Those States that did not use ACME sent to NCHS
copi es of death certificates that were then processed by NCHS using ACMVE
Currently, all US. death certificates are processed through automated codi ng
software to provide data on underlying and nultiple-cause nortality. Coding
procedures for data entry in the ACME system are docunented in NCHS
instruction manual s that are nmade available to all the States and to other
countries and organi zations with an interest in automated nortality medica
codi ng (2-6).

TRANSAX

One goal in inplenenting automation in the United States was the routine
production of multiple cause-of-death statistics, which, prior to autonating
nortal ity processing, had been produced only intermttently (7). Wile
nortality statistics are normally tabul ated and anal yzed in terns of the
under | yi ng cause of death, often nuch additional val uable diagnostic
information is provided by the nedical certifier regarding other conditions
usual ly reported on the death certificate as contributing to death. Toget her
t he underlying and contributing (non-underlying causes) are referred to as
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“mul tiple causes of death.” As a conplenment to ACME, in the late 1970's, a
mul ti pl e cause-of -death system was devel oped cal |l ed “ TRANSAX, " (for
transl ati on of axes) (8). The TRANSAX program uses the sane inputs as the ACVE
program and then generates two types of outputs amenable to nortality

anal ysis—entity axis” data and “record axis” data. The forner, which
preserves di agnostic detail and placenment on the death record (line and
position), is particularly useful for analyzing nmedical certification
practices; and the latter, which reflects rel ationships anong all the reported
condi tions on the records and renoval of contradictions and redundancies, is
nore suitable for nortality analysis. The TRANSAX program al |l ows for
preserving up to 20 entity axis codes and 20 record axis codes for each death.

M CAR

VWile one of the initial objectives of devel opi ng automated systens was
not met-nanely, that of reducing the costs of data entry—t was not |ost sight
of . Wbrk continued to devel op a systemthat would sinplify and ultimately
automate the multiple cause data entry to the ACME program |n 1990, anot her
maj or m |l estone was reached with the inplenmentation of MCAR or the
“Mortality Medical Indexing, dassification, and Retrieval” system (1). M CAR
which to a large extent automates nultiple cause coding rules, allows data
entry in the formof “sanitized” text descriptions or entity reference nunbers
(ERNs) .

A sanitized text description is one that has been entered, not as
reported on the death certificate, but as it is expected to appear in the
M CAR di ctionary. Thus, the certificate may report “Cancer of the lung,” but
the dictionary will accept only “Lung Cancer.” Therefore, the data entry
operator nust enter the sanitized version, Lung Cancer, if he/she hopes to get
a natch.

An ERN is sinply a six-digit nuneric code for a cause-of-death entry.
The ERNs are assigned by NCHS sequentially, wthout reference to any coding
schenme. They contain much nore detail than the I1CD. Thus, the ERN for acute
myocardi al infarction is 000001. Nothing else in the MCAR dictionary has that
ERN. Thus, 1CD-9 No. 410 includes a | arge nunber of ERNs—all of which refer to
heart conditions subsumed by, or synonynous with, acute mnmyocardial infarction
The ERNs contain greater detail, which is necessary when relating terns using
M CAR

The use of the sanitized text entries and the ERNs can elimn nate use of
the 1CD index, can reduce errors in recognizing ternms, and can elimnmnate
manual use of multiple cause coding rules, some of which are conpl ex and
rarely used. M CAR can al so provide nore detailed information on the
conditions reported on death certificates, since terns are identified by
ref erence nunbers unique to each nedical termrather than by the broader
categories of the 1CD, which often subsunme a | arge nunmber of synonynous,
simlar, or related nmedical ternms (9).

Super - M CAR

In 1993 an enhancenent of M CAR call ed " Super-M CAR was i npl ement ed
Unli ke the original MCAR systemthat required the coder to know or be able to
| ook up the sanitized text or the ERN, Super-MCAR allows for total litera
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entry of the nmultiple cause-of-death text as reported by the nedical
certifier. This serves as input to M CAR, which in turn is input into ACME.
The use of M CAR and Super-M CAR has grown since 1990, when only about 5
percent of the U S. death records were processed using MCAR In the 1993
data year, M CAR coul d process about 88 percent of the records, while Super-
M CAR coul d process about 70 percent. M CAR and Super-M CAR systens do not
yet have the capability of processing all death certificates. Records that
can not be processed with either systemare manually multiple cause coded and
t hen processed using ACME (1).

Quality control for data entry is maintained by having NCHS code a
sanmple of 70 to 80 records per nonth for each State. Each sanple record is
i ndependently coded by NCHS staff and conpared with the State code
assignnments. Differences in code assignment are adjudicated to ascertain the
source of the error and the need for corrective action.

Wth respect to I1CD-10, the United States hopes to inplenment the new
Revi sion effective with the 1999 data year. Planning for |ICD- 10 has had maj or
ram fications for NCHS automated systenms, which have to be converted to a
classification systemthat is far nore detail ed than previous revisions of the
| CD. The new automated systens are designed to run in a desktop computer (pc)
environnent rather than on the mainfrane. The new systemw || be a W NDOA5
application. The systens are programed in the C |l anguage, with all the
docunentati on on diskette. Systemrequirenents for the NCHS aut omated systens
are shown in table 1.

Table 1. M nimum Configurations for the ICD-10 M CAR Software Systens
Super - M CAR Processi ng, M CAR 100/ 200 PC- ACVE/ TRANSAX

Option M ni mum Requi r ed Suggest ed

CPU 486/ 50 Pentium 75 or higher
RAM 4 Megabytes 16 Megabytes

HDD 340 Megabytes 850 Megabyt es

Moni t or VGA VGA

Qperating System M5 W ndows 3.1 M5 W ndows 3.1

O her 3.5" floppy, nouse 3.5" floppy, nouse

Not e: These systenms will also run under OS/2 2.1 or greater in a Wn OS/ 2
session. They can al so be run on the PowerMac but are not supported on this
pl atform

| ssues Associated with Automating
Cause- of - Deat h Codi ng

| mpl enenti ng automation in cause-of-death processi ng has many
inplications at the national |evel, and even nore at the international |evel.
Among the issues identified by the I1CE Planning Conmittee are the foll ow ng:
(a) nosol ogy and the training of nosologists, (b) training of automation (pc)
support managers and personnel, nechanisns for technical support, and training
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users, (c) systenms specifications, decision tables and nechani sns for updating
them and quality control, (d) bridge coding, (e) data editing and queryi ng,
(f) external causes of death, (g) |anguage issues, and (h) inplenentation

i ssues. Each of these issues is discussed bel ow.

Nosol ogy and the training of nosol ogi sts

Aut ormation is changing the activities of nosologists and nortality
medi cal coders who heretofore have been the foundation of produci ng cause-of -
death statistics. Nosologists are nortality medi cal coders who have achi eved
high | evels of expertise in the practice of nedical coding; in the
interpretation and application of the ICD rules; in the training,
apprenticeship, and qualification of new nedical coders; and in the
i npl enent ati on of special projects on cause of death. If current automated
systens, whose “throughput” is being continuously inproved, now are capabl e of
processing at |east 95 percent of all death certificates in the United States,
what will be the future need for nosol ogi sts and nedi cal coders? How many
coders are required to code the remaining records that currently are
“rejected” by the automated system for manual processing? These records, to be
sure, are those that are nore difficult than the ones anenable to automated
processi ng, but the nunbers of rejected records will surely dimnish as
automation is inproved.

The advent of automation raises najor questions about the future role of
nosol ogi sts who have been central to keying nortality data, to devel opi ng
cause-of -deat h codi ng specifications, to interpreting nortality data, and to
devel opi ng the codi ng aspects of the ICD. The I CE Pl anning Comrittee expressed
concern that reject processing alone will not keep nosol ogists’ overall skills
current enough to be able to nodify decision tables, to interact with
statisticians on research issues, and to effectively participate in processes
that require an in-depth understanding of the 1CD classification system and
the rules for assigning underlying cause of death. Thus, automation has the
potential to create systens that cannot be updated because the expertise to
nmodi fy coding rules will be lost. Among the questions addressed by the I CE
regardi ng nosol ogi sts were:

1 How shoul d skill levels for nedical coding be maintained? Shoul d
statisticians be trained to have high I evel nosological skills? In the
Pl anni ng Committee, considerable skepticismwas expressed that
statisticians and epi dem ol ogi sts could effectively carry out
nosol ogi cal tasks because of a fundanental difference in perspective
bet ween t hese professions. For nosol ogists, strict adherence to specific
rules is fundanental; for statisticians and epi dem ol ogi sts a br oader
perspective and nore flexibility is applied to the same problens. Thus,
it is likely that statisticians and epi dem ol ogi sts woul d change
decision tables or code rejects in a nmuch different way than
nosol ogi sts. In devel opi ng and updati ng deci sion tables, the
conpl enmentary skills and perspectives of both nosol ogi sts and
epi dem ol ogi sts are needed.

There is need to determ ne the m ni num nunber of coders needed to keep
skill level up. Should there be a mninmum of at |east two people on
staff who have these skills?

1-6



Can job sharing be a possible solution? Can there be part-time nortality
medi cal codi ng? Can nosol ogi sts’ jobs be diversified? Could or should
nosol ogi sts be noved into special projects to broaden their outl ook and
experiences, in such areas as nortality foll owback studies or reference
studies? Could their job responsibilities be diversified? Job sharing
has been inplenmented in several countries, where nosol ogi sts engage in
other activities essential to statistical operations.

The skills intrinsic to nosology are highly specialized, and in

t hensel ves offer Iimted opportunity for job advancenent in a

nonaut omat ed envi ronnent, which even now nmakes recruitnment and retention
a problem In an automated environment what will be the possibilities
for career advancenent of nosol ogi sts? What will be their career
structure?

In an automated environment, how can nosol ogi sts’ skills be maintained?
Shoul d they code a sanple of Super-M CAR records to keep up skills? It
is believed that this would be difficult to justify.

Is one solution to have a national or an international focal point for
this expertise? It has been suggested that there could be an
international quality control sanple, but it is recognized that |anguage
probl emrs woul d nake this difficult. Can there be “virtual” assistance in
the area of nosology fromthe United States, fromother countries, from
an international source? Is there danger in overly centralizing
expertise, and, safety in having nultiple sources?

Shoul d there be standards for coders? Should there be recertification?
VWhat qualifications are needed for nortality nedical coders? For
nosol ogi sts? It has been suggested that an international curriculumfor
training coders, and international certification, may be hel pful to

i nprove both international conparability of nortality statistics and the
status of nortality medi cal coders and nosol ogists (10). Such
certification mght help coders, the conplexity of whose jobs is often
not fully appreciated, achieve the status of subject matter experts,
possi bly resulting in better pay.

Trai ning of automation (pc) support, nechanisns for technical support, and
trai ni ng users

An automated environment requires a staff conplenment that differs

substantially fromone in which death certificates are manually coded. The

shift

is a structural one in which coding production skills of several staff

menbers are, of necessity, replaced by programm ng and conputer skills of

f ewer

staff, but, as noted above, the retention of sonme high | evel nosol ogica

skills remai ns essenti al

Specifically, what types of managenment and conputer skills are needed in
this new environnent ?

The 1 CE Planning Conmittee noted that nore people need to be trained in
all aspects of automated systens support, including the need for systens
managers and automati on (pc) managers. How many are required? \Wat types
of skills do they need?
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Once a country has adopted automated systens, what types of technica
support are required to maintain the systens and to handl e probl ens of
sof tware and hardware that can have a del eterious effect on production?

How shoul d the users of these new systens be trained? Should there be a
central training site? How could it be organi zed and funded?

Aut omat ed systens require training of data users, that is, of
statisticians and anal ysts in a nunber of areas, including nmedica
coding and multiple causes of death. Since nedical coders will be far
fewer in nunber in an automated environment, what types of courses
shoul d be devel oped so that statisticians and anal ysts can acquire a
greater know edge in nortality medical classification and coding? This
training may need to include an understandi ng of the sel ection and
nodi fication rules, nedical term nology, physiology and anatony—topics
that have traditionally been part of nosol ogy training, not statistica
training. In addition, since one of the inportant statistica
byproducts of automated systenms is multiple cause data, statisticians
and anal ysts should fam liarize thenselves with the | ogic of TRANSAX
and with the analytical potential of multiple cause-of-death statistics.

Systens specifications, decision tables, nechanisns for updating decision
tabl es, and quality control

Statistical operations including data entry, data processing, and data
tabul ati on have always required explicit specifications in the formof witten
docunentation. This is essential to training, trouble-shooting for problens,
and for analysis and interpretation of data (inasmuch as changes in data
handl i ng can result in changes in trends and patterns). In an automated
environnent, clear and conci se systens specifications are needed.

1 VWhat types of systens specifications are needed? Who maintai ns and
updates the systens specifications? Howis this information di ssem nated
to users of the systens? In the autonmated systens devel oped by NCHS, the
anount of docunentation is copious, since the software is dissem nated
to all the States where the bul k of the data processing occurs.
Nevert hel ess, it has been pointed out that the source code will also be
needed by other countries wanting to use software devel oped in the
United States or in other countries because of differences in platforms
or interface requirenents (10).

Central to automated processing of nortality statistics are the decision
tabl es that enbody the selection and nodification coding rules of the ICD and
that show explicitly the acceptable rel ationshi ps between any two di agnostic
entities. In an automated system used by many countries it is essential that
the specifications for the decision tables be clear and conci se, that they be
standard, and that they be independent of the type of platform being used. The
sanme is true of the edit specifications that ensure, for exanple, consistency
bet ween age and cause of death, sex and cause of death, and the proper range
of entered data. Explicit specifications will allow non-English speaking
countries and countries that are in disagreenment over specific cause-of-death
selection logic to nake changes only where necessary, so that the resultant
systens will be as conparabl e as possible. And, where differences are
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preferred over standardization, witten specifications ensure that those
di fferences are identifiable and docunented. For differences anbng countri es,
it may be advantageous to establish a forumfor international quality control

1 Under what circunstances will changes in decision tables be made? Wo
wi |l make the authoritative conpari son between the decision tables and
the 1 CD rul es?

Modi fications in decision tables and edit specifications by a country
shoul d be communi cated to other countries, as it may have an inpact on
i nternational conparability. How can this best be done? Should there be
a central clearinghouse or bulletin board or bulletin or an e-mail list?

How wi || updates, new versions, and nodifications to the systens be
handl ed, nonitored, and docunented? If the systens are
internationalized, there is a distinct need to know what version of the
systemis being used by which countries, or “version control.” (In the
United States, witten specifications are readily available in printed
formfor receipt and control, for data entry, for ACME, M CAR, TRANSAX
for conputer editing, and for querying; nost of these are updated and
publ i shed annually in NCHS Instruction Manuals that are sent to the
States. Copies of the nanual s are avail abl e upon request, and could be
replicated in other |anguages.)

Provi sions need to be nmade for quality control for data entry and
systens design. Mist countries have standard procedures for assessing and
mai ntai ning quality at the data entry |evel. However, procedures need to be
i npl enented nationally to ensure consistency between manual and aut omat ed
coding. An automated system should do the job an excellent coder would do.

Bri dge coding

Bri dge codi ng neans coding a set of records using alternative coding
schemes. Traditionally, bridge coding has been used to assess the quantitative
i npact of noving fromone revision of the 1CD to another. (In the United
States, bridge coding studies are called “conmparability studies.”) The
i npl enentation of a new revision of the ICD can result in substantial changes
in the nunmber of deaths attributable to a di sease category such as Ischemc
heart di sease, because of changes in classification or changes in the rules
for selecting the underlying cause of death (or the scope of the rules). Thus,
prior to the inplenentation of a new revision of the ICD nmany countries take a
| arge sanple of death records that have been coded by the prevailing system
(say the Ninth Revision) and then code the sanme sanple of records by the new
system (the Tenth Revision). The doubl e-coded records are used to conpare the
statistical inmpact of the new revision. The effect of codi ng changes between
revisions of the I1CD (e.g., the introduction of HV infection as a category)
can al so be assessed using bridge coding to determne if they introduce
systematic changes in trends and patterns of nortality.

Accordingly, bridge coding has a role to play in converting from nmanua
to automated systens. Changes from nmanual to automated systens, especially
aut omat ed systens devel oped in other countries, can have a major inpact on
trends. In England, adoption of the ACME systemresulted in discontinuities in
nortality trends froma nunber of causes of death, because the ACVE system
incorporates a different interpretation of the international rules than the
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English manual systemin use earlier. Automation, then, raises questions with
regard to bridge coding such as:

1 Shoul d there be any standards for the conduct of bridge coding studies?
How shoul d the results of such studies be di ssem nated?

Data editing and querying

Data edits ensure that codes entered manually or automatically are
acceptable for further processing. These include, for exanmple, range edits.
O her edits ensure that consistency is achi eved between the assigned cause- of -
death code and the sex or the age of a decedent. Thus, deaths from prostate
cancer should occur only to males, and a death from Al zhei mer’ s di sease shoul d
be questioned if reported as occurring to a child. Such edits to ensure
consi stency anong vari ables are routine in any coding system These edits may
be conditional or absolute. A conditional edit inplies that nedica
certification is dubious, and should be exam ned cl osely; whereas an absol ute
edit indicates that the denographic and nmedical information is conpletely
i nconpatible. In the latter case, procedures nmust be available to reconcile
the inconpatibility by either going back to the source of the information, or
by arbitrarily changing the coded information to produce a consi stent
conbi nati on of nedi cal and denographic information. (In the United States,
data edits are enbodied in vital statistics instruction nmanuals that are sent
annually to the States. The edits are explicitly enbodied in the autonated
codi ng systens.)

In an international context, edit information nust be made wi dely,
explicitly, and concisely avail able. Updates need to be routinely shared, and
t he consequences of mmjor changes fully assessed on a statistical basis using
bri dge codi ng where deened appropriate. It will be inportant for quality
control to measure discontinuities when changes are nmade in edits, for
exanple, in the criteria for rejecting death certificates as in materna
deat hs, or sudden deaths to persons under the age of 60 years, or certain
i nfectious di seases.

Querying is the act of questioning the physician where the nedica
certification of death is anbiguous, inconplete, or questionable in some other
way. In both manual and automated systens, it is inportant to ensure that
informati on on the death certificate is not only codable, but is sufficiently
detailed to nake it useful for public health and nedi cal research. Wile a
death reported as due to cancer can be assigned an |ICD code, such a
certification nust be considered inconplete unless additional information is
provided as to the nature and primary site of the cancer. Obtaining such
additional information, called “querying,” is integral to vital statistics
systens not only for quality control but also to pronote good certification
practices by physicians and to communicate to the certifying physicians that
their certifications are being used for statistical purposes and for research
Querying can be partially automated by printing letters to physicians in those
i nstances where queryabl e deaths are encountered. (Querying guidelines are
spell ed out explicitly in an NCHS vital statistics instruction manual. In the
United States a mninumlevel of denographic and nedical querying is required
of all States. Sone years ago NCHS randomy queried physicians about their
medi cal certification practices, but discontinued the practice because of
costs).
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Ext ernal causes of death

Ext ernal causes are causes that are not the result of disease processes.
They include hom ci des, suicides, and accidents, as well as deaths where it
could not be determ ned whet her accidentally or purposely inflicted. The
medi cal certification of such deaths usually al so i ndicates the physiol ogi ca
consequences of such deaths such as fractures, puncture wounds, |acerations,
etc. Included anong these deaths are those that occur in connection with
heal th care such as surgeries. External causes have al ways presented
chal | enges to nedical coders, because sonetines the medical certification of
death is ambi guous with respect to the circunstances of the death. For these
deaths, information fromPart | of the nedical certification is sonetines
insufficient to assign a definitive code so the nmedical coder has to turn to
other information on the death certificate such as a narrative on “how the
injury occurred” (or in the United States the checkbox item on “manner of
death”) to assist in code assignment.

As external causes have presented chal |l enges for manual codi ng,
simlarly, they have posed particular problens in the United States in
devel opi ng M CAR and Super-M CAR. Johansson has poi nted out that external
causes are much | ess anenabl e to automated processing than natural causes
(10): natural causes of death lend thensel ves to automated processing, because
scientific nedical term nol ogy consists of a conparatively Iimted set of
basi ¢ words and phrases, and therefore can be matched against a dictionary of
standard nedi cal words and phrases. In contrast, external causes—ncl udi ng
acci dents, homicides, suicides, and other fornms of trauna—are often described
in ordinary, nonscientific |language that is not readily anenable to direct
mat chi ng.

The already difficult problens of automating external causes have been
exacerbated by the introduction of the Tenth Revision with its requirenents
for far greater detail in coding and classification than previous revisions.
VWi | e automated coding may hel p i nprove international conparability of
mortality from external causes, problens of conparability may remai n because
of international variations in the nedical-legal context in which the externa
cause is reported on the death certificate. In some countries, for exanple,
the results of a coroner’s inquest and a verdict determ ne how these deaths
are nedically certified, while in other countries, the statement of a nedical -
| egal officer (such as a coroner or nedical examner in the United States) is
sufficient basis for the cause-of-death report.

To date, external causes remain the |east anmenable to fully automated
coding. In the United States, external causes account for a disproportionate
share of the records rejected by M CAR and Super-M CAR for manual coding.
Eventual |y, these causes of death will also be largely processed by automated
systens, but capabilities to handle rejects nmust be planned for

Language i ssues

Language issues bear on noving from nmanual to automated systens for
processi ng cause-of -death information, because sone di agnostic ternms may have
di fferent denotations and connotations in different |anguages. The rel evance
of | anguage considerations is greater for M CAR and Super-M CAR than for ACME
and TRANSAX. M CAR and Super-M CAR have dictionaries that are sensitive to the
| anguage context. In contrast, edits and decision tables are couched entirely
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internms of ICD codes and therefore are less likely to be sensitive to

| anguage context. Thus, there is the possibility of entering the automated
systens at different points in order to nake the system conpatible with
nati onal needs. (England has developed its own front end system call ed
“Tracer,” and its own data base file.)

VWi | e sone | anguage issues are nore or |ess obvious a priori, others
will arise out of the experience of using the United States and ot her
automated systens in different national contexts. The use of automated systens
may uncover national variations in coding practices, in diagnostic
term nology, in editing, and in reporting practices that were not heretofore
known wi dely or known at all. Anong the | anguage issues raised by the ICE
Pl anning Committee are the foll ow ng:

1 How wi || special national term nol ogy be handl ed?

1 VWho does national code assignnents?

VWhat should be the role of the WHO Col | aborating Centers?

How can we coordi nate and add expressions that are not currently found
in the dictionary of the systen?

How wi Il the need for keeping the classification systemcurrent be
handl ed? There will also be opportunities for sharing transl ated
versions; but there is a need for coordination anong countries with
simlar |anguages to devel op the | anguage-specific front-end software.
Questions arise with regard to what portion of Super-MCAR wi |l be
appropriate for countries to use, and what portion will need to be
changed for the French, Swedish, etc. versions.

Aut omat ed coding, with a high degree of international standards and
coordi nation, can greatly reduce problens of conparability in nortality
statistics amobng countries. Residual and possibly very inportant differences
may remain due to variations in diagnostic technology and term nology, in
death certificates, in querying, and in the |l egal context of vital records
conpletion (particularly for external causes).

| mpl enent ati on i ssues

One of the main reasons for convening the first Internationa
Col | aborative Effort on Automating Mrtality Statistics is finding ways to
better solve problenms with respect to nortality coding in the real world. It
is fervently hoped that these discussions are nore than a paper and penci
exercise, or an isolated intellectual dialogue. The key to the success of the
ICEwill be the way in which ideas are translated into neani ngful actions, in
a word, identifying inplenentation issues that are anmenable to practica
sol uti ons.

Most i mmedi ately, institutional mechanisnms need to be identified to
provi de technical assistance in installing, maintaining, enhancing, and
updating automated systens in an international context. The Planning Comrittee
identified some questions that need to be addressed with respect to
i npl enent ati on, including the foll ow ng:
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VWhat options are there to sharing the burden of internationalizing the
aut omat ed systens?

VWho will take the lead in nobilizing thenf?

VWhat resources are required?

VWat, if any, role should the ICE play?

Shoul d there be an e-mail network? Should there be newsletters?

Shoul d there be additional staff at NCHS to support this function? If

so, could an additional position at NCHS be financed through a |icensing

fee to support a reinbursable position?

Wthin NCHS can there be additional admnistrative support for this
function, for exanple, contracting out disc copying and mailing discs?

Updating systens is an essential part of maintaining autonated systens;
the shift fromICD-9 to ICD-10 is the nost extrene exanple of the need
for updating. However, mnor updating will be needed to adjust for
errors that are found, and for accommodating the classification needs of
advances in nedi cal know edge. How will these be handl ed on an

i nternational scale?
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Concl usi on

The first international collaborative effort on automating nortality
statistics attenpted to address sone of the issues associated with the rapid
di ffusion of electronic applications to vital statistics processing. It is
hoped that reconmendati ons enanating fromthis nmeeting will nove the
i nternational community toward establishing standards in this area, and
t hereby pronote the international conparability of nortality statistics.

Prepared for the first neeting of the International Collaborative Effort (ICE)
on Automating Mrtality Statistics, held in Washington, D.C., Novenber 12-15,
1996. Contributing to the paper were the other nmenbers of the I CE Pl anni ng
Committee: Jack Arrundal e, Ceneral Registers Ofice of Scotland; Janet Hagey,
Statistics Canada; Lars Age Johansson, Statistics Sweden; CGerard Pavillon
Institute National de la Sante et de | a Recherche Medicale (INSERM, France;
Cl eone Rooney, O fice of National Statistics, England; Mary Anne Freednman
Donna G enn, Kenneth Kochanek, Francis Notzon, and Charles Rothwell, Nationa
Center for Health Statistics, United States.
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Wl come

Harry M Rosenberg, Ph.D., National Center for Health Statistics, Centers for
Di sease Control, U S. Departnent of Health and Human Services

Good nmorning. W are happy you are here on this nice, crisp Washi ngton
morning. M nane is Harry Rosenberg, and you are attending the first
International Collaborative Effort on Automating Mortality Statistics.

I want to wel come you on behalf of NCHS, the National Center for Health
Statistics. W have about 40 visitors from 19 countries, plus representatives
fromthe United States at this nmeeting. W want to thank you for naking your
trips, which we hope were not too arduous or painful

We have fol ks here from Australia, Eastern Europe, South America, North
America, pretty much all over the world, and it is very exciting and pl easing
to have you here. W also have representatives froma nunber of private
organi zations, and as | wal k you through the folder this norning, you can find
out the names of everybody and their affiliations. O course, you will see
their nanes on their badges.

I want to ask your indul gence for any typos that you might see in the
programor on the signs. You know the classic typographical error for
nortality, don't you? Mrality. | think that in this nmeeting you nay see
nmorality mentioned in a few places. It should be nortality though, not
nmorality. They are related, and | guess that is the subject of Dr. Sondik's
presentation this norning.

This is the first I1CE neeting, and we would |ike to encourage
informality. The first I CE neeting has several purposes. One is for all of
us to share know edge and experience on autonmated systens for coding and
processing nortality information. The second is to devel op and i nprove our
data systens. The third is to attenpt to do what we can to facilitate the
transition to 1CD-10; and fourth, we would Iike to explore nmechani sns for
institutionalizing the type of dial ogue that we hope to have over the next few
days and ways of providing technical support for automation on an
i nternational |evel.

The nmeeting is going to have two different approaches; there will be a
few formal presentations, but the heart of the neeting is going to be snal
di scussi on groups, and we are going to have four discussion groups on each
topi c concurrently.

The areas that we are going to discuss are Nosol ogy and the training of
nosol ogi sts in an era of automati on, PC support, Mechanisns for technical
support, Mintaining and updating deci sion tables, Bridge coding, Data editing
and querying, and Issues related to external causes of death (which are quite
difficult to handl e using autonmated systens conpared to nonexternal causes and
| anguage issues.)

Qur focus is going to be on the devel oped countries that are actually

maki ng progress in inplementing these systenms. We hope that in future | CEs we
will be able to focus on devel opi ng countries.
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If you will bear with me, | have a |l ot of people to thank. There are so
many peopl e who have made this neeting possible. The U S. Agency for
I nternational Devel opnent (Al D) provided funding for sone of the travel, and
want to recogni ze and express mny appreciation to them

Very inmportantly is Ms. G nger Richards. M. Richards, of the Ofice of
International Statistics has been invaluable in providing assi stance, and Dr.
Sam Not zon, also in the Ofice of International Statistics, is with nme a co-
organi zer and convener of this nmeeting. | thank Sam for his support.

El i zabeth Vasquez has trained the facilitators. Elizabeth is from
Managenment Consul ting Associ ates of Bethesda, Maryland. den Pinder of the
Nati onal Center for Health Statistics worked with her in training the
facilitators. Finally, I would |like to thank the Planning Conmittee that nade
this meeting possible, organized the neeting, and recommended its structure.
The nanes of the nenbers of the Planning Conmttee are in the program

For those of you who are concerned about your return travel, your return
reservations can be confirmed with Linda MO eary of our Ofice of
International Statistics, who is sitting at the registration desk. She will
be able to help you.

There will be denonstrations of NCHS software during the coffee breaks,
and you are invited to discuss the software with JimHart and Donna d enn. |
understand that a nunber of countries have al so brought software, and we hope
there will be opportunities for you to denonstrate as well.

El even countries contributed papers. W did not ask for papers, but we
are very pleased that they brought papers of their own volition. Everyone
wi Il have a copy of those papers, and if in the discussion groups there are
opportunities for themto speak about their work, we would appreciate hearing
fromthem Unfortunately, the time constraints do not allow us to have a
contributed paper session.

I want to call your attention to a special session on Friday afternoon
on training for ICD-10. It is not a formal part of our neeting. Chuck Sirc
of our Research Triangle Park, N.C, facility is organizing this session
Anyone who wi shes to attend is wel cone, and Chuck may say a word or two about
t hat .

VWhat | would like to do very briefly is just revieww th you the
contents of your packets: you have a welcone letter and an invitation to a
soci al on Wednesday night from6:30 to 9:00, in the hotel. W invite you to
cone. There will be food and refreshnments. Get acquainted. Tonight we are
havi ng a cash bar at 6 o' clock, which I believe will be in this room

You have the formal program which is called the "final" program The
final programis a little different fromthe programthat we sent to you in
the mail. There has been a little reshuffling of sessions, so throw out your
ol d one and keep the one that you have in your package.

You al so have a background paper, which we are going to use, in effect,
as a textbook. So, | hope you will keep it close at hand. The background
paper has a discussion of each of the topics for the focal group neetings.

Pl ease bring this to the focal group neetings. You will each be assigned to a
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focal group, and later today we will be passing out the groups in which you
will be participating.

Let me just ask you to take a |l ook at today's agenda so you know what we
will be doing. 1In the final program please turn to page 4. W expect to
have a coffee break at 10:30 and resunme the norning session at 11 o' cl ock
when Donna denn will tal k about the NCHS software systens for processing
nortality data. Donna's presentation will be a broad overview and rel atively
nont echni cal

On Thursday norning, we shall have a very technical session about our
software, and JimHart will give that presentation and will tal k about such
esoteric topics as source codes. Those of you who are very technically
attuned, please come to the Thursday session. There will also be anple tinme on
Thur sday for discussion.

At 2 o'clock, we will have our first breakout session devoted to
nosol ogy. Then there will be a break, followed by a report to the group on
nosol ogy i ssues.

| have the great pleasure now of introducing to you the Director, the
new Director of the National Center for Health Statistics, Dr. Edward Sondi Kk,
who will present sonme wel com ng renarks.
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Wl come

Edward J. Sondi k, Ph.D., Director, National Center for Health Statistics,
Centers for Disease Control, U S. Departnent of Health and Human Services

Thank you very much, Harry. It is a great pleasure to be here and to
wel cone you all. | would like to apol ogi ze personally for the cold weat her,
and to thank the Committee for not having this neeting in devel and, which
t hi nk has 20 i nches of snow

Many of you have traveled quite a distance to get here. Wl cone to the
first 1CE on Automating Mrtality Statistics.

| cannot enphasi ze enough how inportant | think international efforts
are. Al of us gain so nmuch from conparing experiences of other countries
with our own. | know frommy own efforts at the National Cancer Institute
t hat comparing cancer data across the world and conparing the experiences from
one area to another gives enornous insight into the problem of cancer
specifically the etiology of the disease and i deas on how to prevent and
control it.

None of that is possible without a common | anguage, and in effect, that
is part of what we are dealing with here today. A few weeks ago | net in Tokyo
with the World Health O gani zati on (WHO Col |l aborating Centers on the
International Cassification of D seases (ICD), where the focus there was on
devel opi ng and perfecting, if you will, the latest version of this comon
| anguage. A conmon | anguage is absolutely critical if we are going to be able
to use international data and comuni cate with each other. It is also
critical that we use current technology to enable us to deal effectively with
this information. That is why | think this effort is so inportant. It is one
in which all of us can share our experiences and nove toward the four neeting
goal s that Harry tal ked about.

Let me just nmention a couple of experiences | have had recently,
i ncluding the Tokyo neeting—which | thought was really quite an inpressive
experi ence—especially in understanding the inportance of the ICD effort, in
particular the ICD-10 effort. Here in the United States we recently published
the latest vital statistics on nortality and natality, and as we were briefing
Secretary Shal al a, she becane very interested in the data. As we tal ked about
the recent drop in infant nortality she i medi ately asked, "What portion of
that is due to a change in deaths from Sudden infant death syndrone, SIDS?"
Harry was there and said, "Well, it |ooks |ike about one-third of this drop
was due to a change in SIDS deaths.” There has been, as many of you fromthe
United States know and other countries may not know, a considerable effort
here to pronmote having infants sleep on their backs. That intervention is the
only significant change over the past few years, and it correlates very well
with the decline in SIDS. It is one of those small points, but a very
i nportant one, in which the nortality data—the tinely effective production of
the nortality data—an tell us something about how effective our public health
prograns are.

This exanple reinforces the inportance of nortality as a key—the

key—public health neasure. | believe all countries need to do as nmuch as we
can to process this information as quickly and thoroughly as possible. To do
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that, it is clear we have to use technol ogy, not only in the coding of the

i nformation; but also, as is nmentioned in this excellent background paper that
Harry and others put together, in the collection and the di ssem nation of the
information. | hope that can be added as a goal to the other four objectives.
The first one being to share informati on about automation, then to work to
devel op these systens, to support and establish the 1CD-10 for nortality, and
finally to devel op the support for these systens.

| think it is very inportant that we focus on the process not only in
the mddle, so to speak, but also at the source, where the data are actually
coll ected, and automate that to the greatest extent possible, and then
di ssem nate the information

Anot her topic of particular current interest is snoking and | ung cancer
The effort to reduce snoking and prevent |ung cancer and heart disease has
been ongoi ng since before the first Surgeon General's Report in 1965; and the
results in snoking reduction in this country have been quite dramatic. W
were dealing with a snoking preval ence of nore than 60 percent in the sixties;
it is nowdown to well below 30 percent, and, hopefully, heading toward 20
percent by the end of the century.

This reduction is an enornmous public health feat, and it was
acconplished in significant part by the stinulus provided by the availability
of solid, accurate nortality statistics. It is only within the past week or
so that a causal pathway relating snoking to |ung cancer has been ill um nated.

Sonetimes in public health we nake deci sions not necessarily based on
under st andi ng the nost detail ed pat hways, but on evidence that has to be
consi dered suggestive. The evidence |inking snoking to |ung cancer was built
on the nortality data. And therefore the reduction in snoking in this country
is, in a sense, a victory for the vital statistics system

The United States has made significant changes in the vital statistics
systemin this country. Those responsible for the changes are both at the
Federal level and in the States. As Harry points out in the background paper
our systemis very highly decentralized. What happens nationally in vita
statistics is very nuch a function of what happens at the State | evel, which
is the adm nistrative source of the national data.

Through these efforts, we have been able to speed the processing of this
information. For birth certificates, particularly, over 70 percent of that
process is now conpletely automated. | see no reason why we cannot achieve
even higher statistics for an autonmated death registration, as well.

I want to thank the organizers of this neeting and in particular I, too,
want to thank the Agency for International Devel opnent (AID) for their
generous financial support in nounting this effort. | also want to thank WHO

for their continuing support and coordination of these international efforts.

| look forward to the results fromthis nmeeting, and | al so | ook forward
to what I know will be a continuing part of this ICE Program translating
these results to devel oping countries. | would inmagine that technol ogy may
have to change a bit as we nove to devel oping countries, but it is fascinating
that technology is noving so quickly that in some places it is beginning to
ski p stages.
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For exanple, in nmy trips to Eastern Europe | have been surprised at the
preval ence of cellular phones. It is fascinating that tel ephone technol ogy
is, in effect, skipping a stage, skipping the wiring stage. Today in
devel opi ng countries, networks and satellite transm ssions of information are
commonpl ace. Distance learning is becoming a reality, and | encourage you to
put this in the back of your m nd and be aware that the devel opi ng countries
may not follow exactly the same path that we are followi ng here, and we may
need to take sone shortcuts. W may need to use different technol ogy, but I
think it is very inportant that the results you devel op be translated and
applied as quickly as possible.

Unfortunately, | amgoing to have to | eave because there is another |CE
meeting, sort of anice jam | wll return for the wap-up. | amsure this
will be a very productive neeting and, again, | thank those who have done so

much to make this neeting possible.

Thank you.
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Wl come

Mary Anne Freedman, M A., Director, Division of Vital Statistics,
Nati onal Center for Health Statistics, Centers for Disease Control and
Prevention, U S. Departnent of Health and Human Servi ces

I would like to add nmy wel come to those of Harry Rosenberg and Ed
Sondi k. The Division of Vital Statistics is very excited about this neeting
and proud to be sponsoring it in conjunction with our colleagues in the NCHS
Ofices of International Statistics and Data Processing and Servi ces.

Dr. Sondi k tal ked about the nmany uses of nortality statistics, such as
research, surveillance, setting public health priorities, and eval uation
These are inportant functions. Those of us involved in the production of
vital statistics data must provide our users with the best possible product.

W believe that automation offers an opportunity to enhance the quality
and tinmeliness of vital statistics data. W are especially committed to
automation inprovenments related to the cause of death, which is the focus of
this neeting.

Let me begin with a few remarks about the United States' vita
statistics system Qur automated systens were devel oped to neet the uni que
needs of vital registration in this country, and our registration system may
differ fromyours.

Vital registration in the United States is a decentralized process. It
is a function and responsibility of the States, governed solely by State | aws
and regul ations. W have 57 registration areas in the United States: the 50
States, the District of Colunbia, New York GCty, and five territories.

The responsibility for registering and filing vital certificates in the
US. is with the providers of service. This is different fromthe systemin
many other countries where the famly is responsible for registering vita
events. For death registration, the funeral director fills out and files the
death certificate after he or she obtains the cause of death certification
fromthe attendi ng physician or the nmedical exam ner or coroner

VWile there is no Federal responsibility for vital registration, the
Nati onal Center for Health Statistics is required by Federal |aw to produce
national vital statistics by collecting data on births, deaths, marriages, and
divorces fromthe vital records of the States. Qur ability to do that wel
depends on the availability of quality, uniform and tinmely data in every
State. Thus, we work collaboratively with our State partners to pronote
uniformty throughout the system Exanples of these collaborative efforts
i ncl ude nodel |egislation, data standards, and system specifications. W also
provide fiscal and technical support to State vital statistics offices.

NCHS s support of automated software to code cause of death is an
exanpl e of our efforts to pronote uniformty. This is not a new activity.
NCHS began devel opnent of automated entry, classification, and retrieval of
cause of death information in the late 1960's with the first edition of the
ACME systemto select the underlying cause of death. Since that tinme we have



conti nuously updated and refined the automated nedi cal codi ng systens. Later
this nmorning, Donna G enn will describe the current versions of our software
and our plans for |CD 10.

Currently, all deaths in the United States are coded usi ng NCHS
software, whether that coding occurs in a State vital statistics office, at
NCHS, or elsewhere. Since our vital statistics systemis so decentralized, a
maj or concern for us is assuring that the software products are anenable to
different user situations, different conmputer platfornms, different user
skills, etc. This nmeans that our systens have to be fairly well docunented, a
factor that has facilitated the export of these systens to other countries.

VWhat does the future hold? Dr. Sondi k nentioned the rapid expansi on of
automation in general, and particularly in the area of vital registration
Approxi mately 70 percent of births in the United States are now registered
el ectronically, using software that allows the hospital to fill out the birth
certificate and send it electronically to the State or local vital registrar
The full automation of death registration has been slower since the process is
nore conpl ex, and nore providers are involved. However, automation of death
registration is now under devel opnent in a nunber of our |ocal areas. W
believe it will expand rapidly once its feasibility and cost effectiveness are
denonstr at ed.

The el ectronic death certificate, or EDC, will bring together mnedica
and denographic information in one record. An inportant conponent of the EDC
is the integration of on-line interactive tutorials, edit checks, and queries
in the software so that the physician filling out the cause of death will get
f eedback and help as he records the information. W see this as a mgjor
advancenent in assuring that proper certification procedures are used, and we
anticipate that it will lead to significant inprovenents in the quality of
cause of death data

W& have other vital statistics’ automation efforts under way. For
exanpl e, we have introduced sone new product lines. |In addition to our
traditional publications and data tapes, we are now releasing vital statistics
data on CD-ROM and through the Internet. W are also working with our States
to expedite the transfer of vital registration electronically between the
State offices and NCHS

W see this week's conference as a first step in expanding the
application of automation to vital statistics to provide better and nore
timely data. While we will be focusing on the automation of cause of death
coding this week, we see this focus expanding into other autonmation areas over
time.

This is an inportant synmposiumfor NCHS. It is tinely and its thene is
a mpjor priority area for our program | amvery pleased to be here with you
and | ook forward to sone very lively discussions and interesting and
informative results over the next several days.

Thank you.



Results of the I CE Questionnaire on
Regi stration and Codi ng Practices

Kinberl ey D. Peters, Robert N Anderson, Ph.D., Harry M Rosenberg, Ph.D., and
Kenneth D. Kochanek, M A., National Center for Health Statistics, Centers for
Di sease Control and Prevention, U S. Departnment of Health and Human Services

I nt roducti on

Conmput er technol ogy is becom ng an increasingly inportant part of the
col l ection, production, and dissenm nation of vital statistics worldw de. One
of the primary purposes of the International Collaborative Effort (1 CE) on
Automating Mortality Statistics is to provide a forum where know edge and
experi ence of automated conmputer systens for coding nortality data can be
shared. ldeally, this effort will serve to inprove and standardi ze the
aut omat ed systens already in use and will facilitate the transition to
automation for countries who will be inplenmenting conputerized codi ng systens
in the future. Inprovenents in the way nortality statistics are processed may
result in nore accurate and tinely data as well as inproved internationa
conparability of nortality data. These benefits prom se to substantially
i nprove our ability to pronote public health, prevent disease, and facilitate
scientific research on a broader scale.

As a neans of providing background data for the forum the ICE Pl anning
Conmittee recomended that a questionnaire be devel oped and distributed to
countries participating in the first 1CE conference in order to gather cross-
nati onal information on death registration and coding practices (see Appendi X
for a copy of the questionnaire). The purpose of this paper is to reviewthe
results of the questionnaire and to discuss potential inplications for
i mproving or inplenenting current or future automated codi ng systens.

Backgr ound

The goal of the survey was to provide information on the current and
future automated nortality coding systens of the countries participating in
the 1 CE conference. The seven sections of the questionnaire deal with:

death certificates

the death certification process
cause- of -deat h codi ng

gueryi ng and val i dation

coding certification and training
aut omat ed cause-of - deat h codi ng
training for 1CD 10

NogohkwhE

Questions in the first three sections focus on the format and procedure
for death certification and coding. Section 1 involves questions related to
the format of the death certificates, with the first several questions
addressing deviations fromthe Wrld Health O ganization (WHO Internationa
Form of Medical Certificate of Death. These questions ask for specific
details such as the nunber of lines in the cause-of-death section of the death
certificate and whether a section on the interval between onset of condition
and death is included. The renmaining questions are concerned with the format
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of the death certificate for different circunstances of death, such as whether
death certificates are different for deaths certified by medi cal exam ners or
coroners, and whether there are special death certificates for neonatal deaths
and stillbirths.

Section 2 focuses on procedural issues related to certification of
death. For exanple, who conpletes the medical portion of a death certificate
and are there situations that require special certifiers (i.e., nedica
exam ners and coroners). The questions in section 3 relate to cause-of-death
codi ng, including questions regarding the use of the Internationa
Cl assification of Diseases (ICD) and plans to begin using ICD-10. In
addition, there are al so questions concerni ng where cause-of-death coding is
processed, how many nosol ogists there are, where they work, and whether or not
mul ti pl e causes of death are coded.

The fourth and fifth sections of the questionnaire relate to data
accuracy and quality control. Querying and validation of cause of death is
the focus of section 4, with questions oriented toward enquiry letters to
doctors, amendnents to the statistical files based on these queries, and
recodi ng of the cause-of-death data for quality control. 1In section 5,
countries were asked about coder training and certification as well as cause-
of -deat h coding instructions.

The questions in section 6 relate to the automation of cause-of-death
coding for descriptions of systems currently in use as well as for plans of
future automated systens. Each of the countries was asked whether they woul d
like help with automated codi ng systens and about avail abl e conputing
facilities. The final section, 7, focuses on the introduction of |1CD 10 and
interest areas for the devel opment of training materials.

Results

Ei ght een countries responded to the questionnaire on death certification
and coding. The questionnaire was nmailed to countries invited to the ICE
conference on Automating Mortality Statistics. The countries who responded
were France, Italy, Scotland, Sweden, Denmark, England, Pol and, Hungary,
Cat al onia (Spain), the Netherlands, Australia, Brazil, Taiwan, Kuwait, |srael
Japan, Canada, and the United States.

Death certificates

Most of the countries who participated in the survey currently use the
VWHO I nternational Form of Medical Certificate of Cause of Death (figure 1),
whi ch recomends the use of three lines in Part | (the causal chain) and two
lines in Part Il (other significant conditions). For part |I of the death
certificate cause-of-death section, 2 countries use two |ines, 10 countries
use three lines, and 5 countries use four lines. |In 1997, Australia and
Denmar k moved fromthree to four lines (see table 1). For part Il, nost of the
countries have only one line in contrast to the two reconmended by WHO
O hers range fromtwo to four lines in Part 1l. Italy uses a format simlar
to that proposed by WHO but has four distinct parts in the cause-of-death
section. Thirteen of the eighteen countries also require information on the
approxi mate interval between the onset of conditions and death, as recomended
by VWHO
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Figure 1. International Formfor Medical Certificate of Cause of Death

Approximate
CAUSE OF DEATH interval between
onset and death
I
Disease or conditiondirect- (@) . . . . . . . .« « v o e ... e e e e e e
ly leading to death * due to (or as a consequence of)
Antecedent causes [(B) . . .. e

Morbid conditions, if any, due to (or as a consequence of)

giving rise to the above cause,
stating the underlying con-
dition last | (C) PR e e e e e e e e e e e

II

Othersigniﬁcantconditions [ e e e e e e e e e e e e e e e e e e e e e e e
contributing to the death, but |
not related to the disease or
condition causing it e e e e e e e e e e e e e e

* This does not mean the mode
of dying, ¢.g.,heart failure, asthenia,
etc, It means the disease, injury, or
complication which caused death.

Source: WHO International C assification of D seases, 1977

For nost countries, death certificates differ little fromthe form
recomended by WHO. On the whole, countries include nore information rather
than | ess. The nost common deletions fromthe WHO formare instructions to
the certifier and the interval between the onset of conditions and death.
Sweden comments that physicians are nore confused than hel ped by the
instructions to the certifier. The nost comon additions to the death
certificate are sections on whether an autopsy had been perforned and the
manner of death. Also asked by some countries are questions on whether the
deceased was pregnant prior to or at the tine of death. This is reconmended
in 1CD 10, even though a formatting exanple is not provided. There is sone
variation in the organi zati on of the cause-of-death section. Catalonia
(Spai n) organizes this section as a series of steps with i medi ate cause,

i nternedi ate cause, initial cause, and other processes. |Italy does not use
the WHO format, but has four areas under natural cause: first, the initial
cause, a; then the internedi ate cause, b; the term nal cause, c; and finally,
other conditions. Poland lists the originating or external cause, followed by
the direct cause, and then the interveni ng cause.

The majority of the countries use the sane death certificate for
traumati ¢ and unexpl ai ned deaths as for nontraumati c deat hs; but Taiwan,
Engl and, Catal onia (Spain), and sone provi nces of Canada use separate forns.
For neonatal deaths, Australia, England, Italy, and Hungary use a specially
designed certificate. Twelve countries also use a specially designed
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certificate for stillbirths and late fetal deaths. Poland and Italy report
stillbirths and late fetal deaths on the birth certificate; and Brazil,
Denmar k, Sweden, and the Netherlands use the death certificate. Italy is the

only country to use separate death certificates for males and fenmales. Mles
have blue or green forns; fenales have pink or red.

Table 1. Death Certificate Characteristics, by Country

Interval
between Special certificate

Number of lines condition Stillbirth/Late fetal deaths
Part | ~ Part |l onset Traumatic| Neonatal | Separate | On birth { On death
Country 2 3 4 0 1 and death deaths deaths form |certificate | certificate
[Australia’ v v v v
Brazil
Canada
Denmark’
England
France /
Hungary
Israel
Italy?
Japan /
Kuwait
Netherlands
Poland
Scotland
Catalonia, Spain] ¢ 4
Sweden '4 v
Taiwan v v
United States v 4

N
w
IS

v

v

v v

ANEEANAN

4 4

NINE AN NS

NSNS INIS
N
NINOINSISS IS

ANENININ
AN
~

SISISE IS IS NS (N INISINISS
<~

SNISNOINIS

* Beginning in 1997, Australia and Denmark moved to four fines in Part i, and Australia moved to three lines in Part I.
2 jtaly uses a different format from that proposed by WHO. The medical section contains four distinct areas, rather than two parts.

Certification of death

Typically, only a qualified physician (usually the attendi ng physician)
or a medi cal exam ner may conpl ete the medi cal (cause-of-death) portion of the
death certificate, as recommended by WHO. I n Sweden, the physician
responsi ble for treatment during the last illness certifies death. If the
deceased did not receive recent nedical care, and cause of death is evident
and not suspicious, the physician responsible for primary care in the region
the deceased lived certifies death. Sonme countries also allow coroners to
conplete the certificate. For exanple, in England they conplete 25 percent of
the certificates, but nust be legally qualified and postnortem nust al so be
conducted by a pathologist. |In sonme countries, a coroner is a nedical doctor
while in parts of the United States a coroner nmay be an el ected county
official. Scotland, England, and Pol and allow |licensed m dw ves to certify
stillbirths. 1In Israel, a Bedouin chieftain may conplete the certificate for
wandering tribes; and in Australia, ship captains can conplete the certificate
for deaths at sea. Six of the countries report that all of the death
certificates are conpleted by qualified nmedical practitioners, another eight
report that at |east 80 percent of the death certificates are conpleted by
medi cal practitioners, and only two countries report that |ess than 80 percent
of the death certificates are conpleted by nedical practitioners (see figure
2). Al the countries report that the followi ng deaths are certified by
medi cal exam ners, coroners, or equivalents: unattended deaths; those with
unknown causes of death; deaths frominjuries or poisonings; and suspicious
deat hs, including suicides, hom cides, and sonme accidents. For registration
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of stillbirths and fetal deaths, nobst countries report that the m nimum
gestation required is between 20 and 28 weeks, but Japan reports fetal deaths
at 12 weeks’ gestation. The mninumweight criterion reported on the
guestionnaire varied between 400 grans in Australia to 1,000 grans in Brazil.

Figure 2. Percent of Death Certificates Conpleted by Medical Practioners

2 countries
80%-89.9%
6 countries i 2 countries
90%-99.9% >80%
6 countries
100%

VWiile the majority of countries use only one official |anguage for death
regi stration, Canada, Spain, and Kuwait use two | anguages. Denmark uses three
| anguages, and Israel uses four. Five countries report English as their
of ficial |language, and it is also occasionally used by Denmark, Sweden, and
Israel. Kuwait uses English for reporting cause of death only. French is
used in France and in the Quebec province of Canada. Spanish is used in Spain
and in the U S. Commonwealth of Puerto Rico. (The United States |ater
translates the Puerto Rican text into English.) I srael, Denmark, and the
Net herl ands use Latin for nedical reporting, and Israel, along with Kuwait,
al so use Arabic. The other major |anguages are Portuguese (Brazil), Chinese
(Taiwan), Dutch (the Netherlands), Polish (Poland), Hebrew (lsrael), Swedish
(Sweden), Italian (ltaly), Danish (Denmark), Japanese (Japan), Catal an
(Cat al oni a, Spain), and Hungarian (Hungary).

Codi ng cause of death

Al'l the responding countries use the International Cassification of
Di seases (1CD) for coding and classifying causes of death. The majority (12)

are still using 1CD-9, but are planning to nake the transition to ICD- 10 (see
table 2). Kuwait, Brazil, Denmark, Hungary, Japan, and the Netherlands are
al ready using ICD-10. Israel, Poland, and Sweden expect to inplement it by

1997; the United States expects to use it by 1999; and all other countries
expect to have made the transition by 1998. Mbst of the cause-of-death coding

is done centrally, at the national level. Brazil and Pol and code cause of
death regionally, and Canada and the United States code cause of death both at
the national level and at the regional level. Catalonia codes their own

deaths regionally, but Spain also codes centrally. Al of the countries
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except Italy and Hungary centrally coll ate coded causes of death, and all of
the countries except Italy and Canada centrally validate cause of death as
wel | .

Tabl e 2. Cause-of-Death Codi ng, by Country

Code
ICD Version Coding location Coliating location Validating location multiple
10 Regional | Central | Regional | Central | Regional | Central cause
v/

Country
Australia’
Brazil
Canada
Denmark?
England
France
Hungary
Israel

Italy

Japan
Kuwait
h'Netherlands
Poland
Scotland
Catalonia, Spain®
Sweden
Taiwan
United States

v v
v

v

4

SISNINISKIN

ANA NN N B NN

v

N
SISINE N INSN NN NSNS
'\S\\\'\\\\ NONININININIS
ANANASNANANLNANANANANANANANANANANLNAN

NSNS IS

AYANANANANAN

v

* Australia will be coding multiple cause of death with 1997 data.
21n 1997, Denmark began centrally collating cause of death.
3 Catalonia, Spain codes their own certificates regionally, but Spain uses a central location.

The nunber of nosol ogi sts or nedical coders used to process death
certificates varies widely anong countries. While sone of the variation may
be due to factors such as geographic size of the country or whether cause-of-
death codi ng takes place regionally or centrally, part of the variation in the
nunber of reported nosol ogists may reflect the country’s definition of
nosologist. 1In the United States, the definition of nosol ogist refers to a
person who is trained in the science of classification of disease, whereas a
nmedi cal coder generally codes nedi cal diagnoses and does not examine the
rel ati onshi ps between nedi cal di agnoses and the rules associated with
under | yi ng cause of death.! Australia does not report having any nosol ogi sts,
but has highly experienced nedi cal coders. 1In the near future, however,
Australia will have two nosol ogi sts who will provide advice and assist in
sol ving conpl ex issues. Kuwait and Denmark each have one nosol ogi st and
I srael has two. Conversely, Japan reports 34 nedical coders, Brazil reports
60 nosol ogists, Italy reports 230 nosol ogists, and the United States reports
110 nosol ogi sts. Brazil, Italy, and the United States may report | arger
nunbers of nosol ogi sts because cause of death is coded regionally. For
exanple, Italy has 230 | ocal health agencies. Additionally, they process
their records at the local |evel and the national level. Brazil and the
United States are al so geographically |arge countri es.

L At the 1997 WHO conference in Copenhagen, NCHS proposed that the
follow ng definition be accepted as the standard definition of nosologist: A
nosol ogi st i s someone who can sel ect the underlying cause of death and
understand the concepts and principles behind the selection rules. (Please see
t he Recommendations in Chapter 11.)
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Over two-thirds of the countries have nedical coders who performtasks
ot her than cause-of-death coding. In countries with only part-time coders,
medi cal coders spend 25 to 85 percent of their tine coding cause of death (see
figure 3). France, Kuwait, Denmark, Hungary, Japan, the United States, and
the Netherlands all have full-tinme nedical coders. Al of the countries code
underlyi ng cause of death, and all but Taiwan, Italy, Kuwait, Japan, Pol and,
and Israel code multiple causes of death as well. (At the tine of this
survey, Australia reported that they were not yet coding multiple causes, but
woul d be with 1997 data.) The nunber of causes coded range fromthree for
Denmark to as many as required for Brazil, Canada, and the United States.

Figure 3. Percent of Time Medical Coders Use Codi ng Cause of Death, by
Country
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Note: Data not aallable for Canada, ltaly and Poland.
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Querying and val i dation

To ensure precise cause-of-death coding, certifying physicians should be
queried to clarify inconplete or anbi guous nedical certification. The
i ndi vi dual who certified the cause of death will often receive a letter or
tel ephone call requesting clarification. Al but four countries have a
routi ne procedure for querying causes of death. The nunber of query letters
ranges from 161 for Catalonia (Spain) to nore than 13,000 annually for
Australia. The nunber of query letters each country sends out is partially
reflective of the population size of the country. Three-quarters of the
countries who send out query letters send themfroma central facility, while
Brazil, the United States, Japan, Catalonia (Spain), and parts of Canada send
letters out fromindividual regions, provinces, and States. O the countries
who responded to this question, all but Poland and Hungary anend their
statistical files based on these queries. For quality control, all of the
countries except France, Japan, Hungary, Taiwan, Kuwait, and Scotland check
for consistency by perform ng sone sort of independent recodi ng or another
supervised formof verification. For those who conduct independent recodi ng,
the outgoing error rate for the cause-of-death file is usually about 1 to 3
percent, but in one country it reached as high as 12 percent.
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Coding certification and training

About half of the countries have a process for qualifying or certifying
nortality nedical coders. O those countries that require certification, nost
offer a certification course where trainees are introduced to the coding rules
and receive guidance regarding the ICD. On-the-job training by experienced
nmedi cal coders was enphasi zed by alnost all countries. Israel, Sweden, and
the Netherlands also require nedical training. 1In Israel, coders either are
medi cal doctors or have a degree in biology. Sweden and the Netherl ands
require medical training in such areas as nursing, |aboratory technol ogy, or
medi cal registration. At a mnimm the Netherlands requires courses in
medi cal term nol ogy, anatony, and nosol ogy/ pathology. 1In the United States,
courses on codi ng cause of death include conponents of anatomny, physiology and
medi cal term nol ogy. Canada and the United States al so enphasi ze comput er
training for using their automated processing systens—M CAR and ACME (see
Chapter 6 for a description of NCHS software systens). O those who provide
training, all countries train their nmedical coders at a central |ocation and
the United States also trains coders regionally. About half the countries
continue coder training, with recurrent training occurring every few weeks to
every other year. O the countries who responded to this question, all except
Pol and, Denmark, and France have witten instructions available for coding
cause of death, and six of the countries use the United States instructions
for codi ng cause of death.

Aut omat ed codi ng of cause of death

A total of nine countries currently use sone form of automated coding
for underlying and for multiple causes of death. Anobng those who have
aut omat ed codi ng, al nost all (90-100 percent) of the country's deaths are
processed using the automated system Italy has translated the M CAR
dictionary into Italian. At the tinme this survey was conducted, about 82
percent of Italian death certificates were processed automatically, and about
95 percent of the conditions on the death certificate were automatically
coded. The United States and Canada are using a U S. automated systeny and
Sweden, Scotland, Italy, Brazil, England, Japan, and Catal onia (Spain) are
using a conbination of the U S. systemand a specially devel oped system For
exanpl e, Brazil began using ACME in 1983, but because it required a | arger
conputer than many of their States had, they devel oped their own systemthat
i ncorporates the logic of the nortality coding rules and the ACME deci sion
tables to select underlying cause. This systemis also currently in use in
Col onbi a, Argentina, Uuguay, and Cuba. Differences between the conbination
systens and the U S. systens appear to be minor. Denmark reported using a
speci al |y devel oped system which includes electronically scanning the death
certificate.

Among the countries who are al ready using automated coding, the United
St at es began automating cause of death for deaths occurring in 1968, and began
using the M CAR system for 1990 deat hs and SuperM CAR for 1993 deaths. Brazi
began aut omati ng cause-of-death coding in 1983 with ACME. Canada and Japan
began aut omati ng cause-of-death coding for 1989 deaths, Sweden and Engl and
began with the 1993 data year, and the remaining countries began with the 1994
and 1995 data years. Ampbng those countries who are not currently using an
aut omated system all plan to use automated coding in the future. Israel
Tai wan, and Australia will be using the U S. system the Netherlands will be
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using a specially designed system France, Italy, and Hungary will be using a
conbi nati on systeny and Pol and and Kuwait are unsure which systemthey will be
usi ng.

Alittle over half of the countries, including Israel, Taiwan, Scotland,
Italy, Brazil, Japan, Hungary, Canada, England, the United States, and
Catal onia (Spain) would like help or advice with their present codi ng system
Scot | and woul d I'i ke continuing support and a user group to di scuss issues and
problens. Italy would |ike help with the PC software, and Brazil and
Cat al onia (Spain) would |ike hel p devel opi ng and adapti ng deci sion tables for
| CD-10. Sone countries would also like help or advice with the introduction
of automatic coding. Al of the countries except Brazil have a computer
environnent that will support the U S system |In Brazil, sonme states have
conputer environnments that will support the U S. system but others do not.

Training for ICD 10

Thirteen of the eighteen countries reported an interest in helping to
develop training materials for 1CD-10. O those expressing a preference,
Brazil offered assistance with the multiple cause coding; France with the
rules’ application; Italy with death certificate term nol ogy; Hungary with the
rules for edit nmatrices; Sweden with the rules for selection and nodification
of underlying causes; Taiwan with differentiating between cause of death and
mechani sm of death; Scotland with all areas; Canada w th devel opi ng training
materials, decision tables, tabulation lists, and edits; and Poland wth
practical problenms of 1CD 10, inplenentation, nmethods of ensuring quality and
tenmporal conparability of nortality data.

Di scussi on

The results of the ICE questionnaire are informative with regard to the
general inplications of the transition to automated nortality codi ng systens.
These include potential inpedinents to automation, possible difficulties
associated with the transition to I CD-10, and other inplications such as the
future of nosologists in the automated environment.

| rpedi ments to automation

One of the nost significant inpedinments to automation involves the high
costs associated with software devel opnent and programm ng, especially for
those countries designing and inpl enenting speciall y-desi gned systens.

Exam nati on of the I CE questionnaire reveals that many of the ICE countries
are devel oping or intend to devel op systens that are at |east to sone extent
specially designed. As a result, these countries can expect to make |arge
initial investnments in terns of time and noney to cover startup costs. One
way of reducing costs is by adapting an al ready existing system (the U S
system for exanple). However, this presents another problemas parts of an
exi sting system devel oped in one country may be sensitive to | anguage context
and may not be entirely conpatible in countries using a different |anguage.
This is true of the M CAR and Super M CAR conponents of the U S. system To
m nimze startup costs and to ensure that new systens are sensitive to

| anguage context, the best strategy for those yet to inplenment automated
systens may be to use a nodified version of an existing system Severa
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countries currently using automated systens are successfully using a
nmodi fication of the U S. system

There are al so significant costs associated with conputer equipnent.
However, it is evident fromthe survey that, with one exception, each of the
countries participating in the I CE conference already has computer resources
equal to or greater than that required to run an automated codi ng system As
a result, conputer resources do not appear to be an inportant inpedinment to
aut omati on.

Anot her significant obstacle to the automation of nortality coding is a
decentralized systemfor coding cause of death. Wile nost of the countries
participating in the I CE survey code cause of death centrally, sone also note
that they code cause of death regionally. A decentralized systemfor
nortality coding may create difficulties for the transition to automation. |If
coding is to remain at the regional |evel, then provisions nust be nade to
automate each region. This can entail significant costs in ternms of equi prment
and training to ensure conparability across regions. Despite the apparent
difficulties of inplenmenting major changes in a decentralized nortality coding
system Canada and the United States have shown that it is still possible to
make a successful transition to automation on a nationw de scal e.

Aut omat i on and the change to |1 CD 10

The change fromICD-9 to 1CD-10 has the potential to create sone
problens or at |east delays in inplenenting automated nortality codi ng systens
for many of the ICE countries. The transitions to ICD- 10 and autonmation are
i nextricably bound. It should be questioned whether one should inplenment an
aut omated systemfor 1CD-9 when the transition to ICD-10 is immnent. Thus,
countries beginning the devel opment of autonmated systens shoul d consi der
tailoring their automated codi ng systens to I CD-10. The shift to ICD 10 for
t hose al ready using autonmated systens involves a great deal of effort in
devel opi ng and reprogranmm ng key systens including decision tables and data
edits. This has significant inplications for countries whose automated
systens are dependent on others (i.e., those using nodified versions of the
U S. systen) as well as those in the process of devel opi ng systens based on
the U S. system For these countries, the conplexity of adapting automated
systens to ICD-10 can affect the timng of the transition to ICD-10 as well as
the transition to automation. International collaboration in devel oping |ICD
10 conponents such as decision tables and data edits could facilitate the
transition to ICD-10. Once the automated systens for 1CD-10 are in pl ace,
countries planning to nmake the transition to automated nortality coding are
likely to find the transition nmuch easier

I mplications of the change to autonmation for nosol ogi sts

The change from manual to automated coding entails a significant change
in staff requirements needed to maintain the system Automated systens pl ace
a much greater enphasis on conputer progranmm ng and data entry skills,
conbi ned with a suppl enental nosol ogical capability. This shift has inportant
inplications for the role of nosologists in automated nortality codi ng
systens. Some nosol ogi cal expertise is needed to code those death records
that are not yet anenable to processing by the automated systens, and are,
therefore, rejected. Nosologists are al so needed for decisions about system
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nmodi fications and for independent quality control. Thus, while fewer
nosol ogi sts are needed, their |evel of nosol ogical skill nust be high. A
maj or concern is that by decreasing the nunber of nosol ogists, these skills

wi || become scarce and eventually lost. The paradoxical situation is that
automation may result in processing that will be difficult to update since the
expertise to maintain and update coding rules will be unavail abl e.

Nosol ogi cal expertise is critical to maintaining automated codi ng
systens in the long run even though these skills may be used less in
production. One solution to this potential problemis by diversifying
nosol ogi sts’ jobs; that is, using nosological skills for nedical coding on a
part-tine basis. Fromthe |ICE questionnaire, it is apparent that in many
countries this is already a reality: in nmpost of the ICE countries,
nosol ogi sts routinely engage in activities other than nedical coding. As
nosol ogi sts spend less time in nortality coding, their participation in
training and quality control becomes increasingly critical for maintaining
nosol ogi cal skills. Another option for maintaining nosological skills is by
establishing a certification procedure for nosol ogi sts and a conti nuous
trai ning program for nedical coders.

Acknowl edgnent: W are grateful for the assistance of JoAnn Wley (NCHS) in
preparing sonme of the figures used in this report.
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Appendix.

QUESTIONNAIRE ON DEATH CERTIFICATION AND CODING
FOR THE
INTERNATIONAL COLLABORATIVE EFFORT ON AUTOMATING
MORTALITY STATISTICS (ICE)
Washington, D.C., November 12-15, 1996

Results of this questionnaire will be tabulated for presentation at the | CE meeting. Accordingly,
we would appreciate your reply no later than September 13. Please send your completed
guestionnaire along with a copy of each of the types of death certificate used in your country, i.e.
for fetal death/stillbirth, infant death/neonatal, perinatal death, death (also copies of certificates
used for medical examiner/coroner -- unattended, unknown cause, injury and poisoning,
suspicious, etc.). Please also send a copy of your coding instructions, if available in written form.

Death certificates
1. Do you use the International Form of Medical Certificate of Cause of Death, as

recommended by the World Health Organization (WHO)?
Yes No (If your answer is“No,” please go to Question No. 2)

If you use the International Form of Medical Certificate of Death, please answer the
following questions.

la How many lines are provided in Part 1?

Specify number
1b. How many lines are provided in Part 11?
Specify number
lc. Do you include the question regarding interval between onset and death?
Yes No
2. Does your certificate differ in any significant way from the International Form, for

example, in asking a question about surgery, or about pregnancy, or about whether the
death was a homicide, suicide, accident, could not be determined, under investigation?
Yes No
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| CE Questionnaire on Death Certification and Coding

Death certificates (continued)

2a

3a

4a.

S5a

If your certificate does differ significantly from the International Form, please describe
how your certificate departs from the International Form.
Use additional sheetsif necessary

|s the same death certificate used for deaths certificates completed by a medical examiner,
coroner or equivaent?
Yes No

If adifferent certificate is used by for deaths certificate by a medical examiner, coroner, or
equivalent, please provide a copy.

Do you use a specialy-designed certificate for neonatal deaths?
Yes No

If a specially-designed certificate is used for neonatal desths, please provide a copy.

Do you use a specidly-designed certificate for stillbirths/late fetal deaths?
Yes No.

If a specially-designed certificate is used for stillbirthg/late fetal deaths, please provide a
copy.

Certification of death

6.

Specify al of the types of persons who complete the medical portion (cause of death) of
death certificate, that is, whether they are a qualified medical practitioner, medical
examiner, coroner, registered nurse, etc.

Specify all of the types
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| CE Questionnaire on Death Certification and Coding

Certification of death (continued)

7.

10.

10a

Approximately what percent of your deaths are completed by qualified medical
practitioner?
Specify percent

If some deaths are certified by a medical examiner, coroner, or equivalent, what types of
deaths are covered?

Specify type, for example, unattended, unknown cause of death, injury and poisoning,
suspicious, etc.

For stillbirths/late fetal deaths, for what minimum gestation/weight is registration
required?
Specify minimum gestation/weight

How many languages are officialy used in your death certificate?
Specify number

What languages are used?
Specify languages used

Coding cause of death

11.

1lla

11b.

11c.

Does your country use the International Classification of Diseases (1CD) for coding and
classifying causes of death?
Yes No

If you do use the ICD, which Revision are you using, for example, ICD 8, 9, 10?
Specify which revision of the ICD you are using

If you do not use the ICD, what coding and classification system do you use?
Specify coding and classification system

If you are not currently using ICD-10, do you intend to begin using ICD-107?
Yes No
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| CE Questionnaire on Death Certification and Coding

Coding cause of death (continued)

11d.

12.

13.

14.

15.

15a

15b.

16.

16a

17.

18.

If you intend to change to ICD-10, beginning with what data year?
Specify data year

Are causes of death coded centrally (that is, at the national level), regionally, or some
mixture of central and regiona?

Specify by checking one

Centrally Regionally Mixture of central and regional

Are coded causes of death centrally collated?
Yes No

Are coded causes of death centrally validated?
Yes No

How many nosologists are used to process all the death certificates in your country?
Specify number

How many of these nosologists work in a central processing facility?
Specify number

How many of these nosologists work in regional or decentralized facilities?
Specify number

Do your medical coders perform work other than cause-of-death coding?
Yes No

If your medical coders perform work other than cause-of-death coding, what percent of
their time do they spend coding cause of death?

Specify percent

Do you code underlying cause of death?
Yes No

Do you routinely code causes of death other than the underlying cause, that is, multiple
causes of death?
Yes No
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| CE Questionnaire on Death Certification and Coding

Coding cause of death (continued)

18a

If you code multiple causes of death, how many causes are coded in al, including the
underlying cause?
Specify number

Querying and Validation

19.

19a

19D.

19c.

20.

20a

Enquiry or query letters to doctors to obtain further information can ensure a more valid
or more specific cause of death. This can not only aid in nosological coding but can
provide a more informative cause of death. Does your country have aroutine procedure
for querying causes of death?

Yes No

If your country does send out letters of enquiry, approximately how many such letters are
issued per year?

Specify number

If your country does send out letters of enquiry, are the letters sent out regionally or
centrally?

Specify by checking one

Centrally Regionally A mixture of central and regional

Does your country amend the statistical file based on these queries and other information?
Yes No

For quality control, do you perform any type of independent recoding, or other form of
supervision of coding consistency?
Yes No

If you conduct independent recoding, please indicate the outgoing error rate of the
mortality medical (cause of death) file as a percent of the records processed.
Specify percent error rate

Coding certification and training

21.

Isaqudification or certification process used for mortality medical coders?
Yes No.
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| CE Questionnaire on Death Certification and Coding
Coding certification and training (continued)
2la. If aqudification or certification processis used for mortality medica coders, please

describe the qualification or certification process.
Use separate sheets if necessary

22.  Areyour coderstrained centrally or regionaly?

Specify by checking one
Centrally Regionally Mixture of central and regional
23. Is there any formal continuing training of coders?
Yes No

23a. If thereisrecurrent training of coders, how frequent isit?
Specify frequency in terms of number of times per year

24.  Arewritten instructions available for coding cause of death?
Yes No

24a.  Doesyour country use the U.S. instructions for coding cause of death?
Yes No

24b.  If written instructions are available for coding cause of death, please provide a copy if you
do not use the U.S. instructions.
Automated coding of cause of death

25.  Doyou useany form of automated selection of the underlying cause of death?
Yes No

26. Do you use any form of automated processing of multiple causes of death?
Yes No
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| CE Questionnaire on Death Certification and Coding

Automated coding of cause of death (continued)

27.

27a

27b.

27c.

28.

29.

30.

31.

If you use any form of automated coding, please respond to the following questions: (I f
you do not use automated coding, go to Question No. 29)

What percent of your country’s deaths are coded using an automated system?
Specify percent

Indicate whether your system is entirely based on the U.S. system, or is specialy-
developed, or is a combination of the U.S. and a specially-designed system.
Specify by checking one

U.S. system based

Specially-developed

Combination of U.S. and specially-devel oped

If your system is other than the U.S. system, please describe it.
Use separate sheets if necessary

For what data year did automated coding begin in your country? Specify (Goto
Question No. 31)

If you do not use an automated system, do you have plans to use such coding in the
future?
Yes No

If you plan to use an automated system for coding cause of death, what type of system
will it be?

Specify by checking one

U.S. system based

Specially-developed

Combination of U.S. and specially-devel oped

Do you require any help or advice with your present coding system?
Yes No
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| CE Questionnaire on Death Certification and Coding

Automated coding of cause of death (continued)

3la. If you require help or advice with your present coding system, please specify type of help

or advice.
Specify type of help

32. Do you require any help or advice with the introduction of automatic coding?

Yes No

33. Do you have a computer environment that will support the U.S. system as described in

[tem 347

Yes No

34. Minimum Configurationsfor the |CD-10 MICAR Software Systems

Super-M1CAR Processing, MICAR 100/200 PC-ACME/TRANSAX

Option Minimum Required Suggested

CPU 486/50 Pentium 75 or higher
RAM 4 Megabytes 16 Megabytes

HDD 340 Megabytes 850 Megabytes
Monitor VGA VGA

Operating System MS Windows 3.1 MS Windows 3.1
Other 3.5" floppy, mouse 3.5" floppy, mouse

Note: These systems will also run under OS/2 2.1 or greater in aWin OS/2 session. They can adso

be run on the PowerMac, but they are not supported on this platform.
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| CE Questionnaire on Death Certification and Coding
Automated coding of cause of death (continued)

34a. If you do not have a computer environment that will support the U.S. system, please
describe your computing environment in terms of its hardware, operating system, network,
and other.
Use separ ate sheets if necessary

Training for ICD-10

35.  Would you be interested in helping develop training materials for ICD-107?
Yes No

36. If you are interested in helping develop training materials for ICD-10, in what particular
areas?
Specify areas
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| CE Questionnaire on Death Certification and Coding

Questions about the survey may be directed to Harry M. Rosenberg. Please return the completed
guestionnaire to the following address, no later than August 30.

Harry M. Rosenberg, Ph.D.

Chief, Mortality Statistics Branch
Division of Vital Statistics

Room 840

6525 Belcrest Road

Hyattsville, Maryland 20782

Telephone: 301-436-8884, extension 175
FAX: 301-436-7066

e-mail: hmrl@nchO8a.em.cdc.gov

Please provide the name, affiliation, and address (mailing, telephone, FAX, e-mail) of the persons
who completed this form:
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Description of the National Center for Health Statistics
Software Systens and Denonstrati ons

Donna E. @ enn, National Center for Health Statistics, Centers for D sease
Control and Prevention, U S. Departnent of Health and Human Services

I nt roducti on

Since the introduction of ACVE effective with deaths occurring in 1968,
the U S. National Center for Health Statistics (NCHS) has been interested in a
conpl ete automated system for coding causes of death. This nmorning | am going
to di scuss the devel opnent and inplenmentati on of ACVE, TRANSAX, and M CAR
Dr. Rosenberg’s paper contained a brief description of our systemin

chronol ogi cal order of developnent. | wll be discussing each systemin
detail; but first, | want to review the acronyns:
M CAR: Mortality Medical
I ndexi ng
Classification
And
Retri eval

M CAR generates the nultiple cause I1CD codes that are input to ACVE from
the literal text. W have two nethods of data entry for MCAR One is called
PC-M CAR and the other is SuperM CAR data entry. | wll denonstrate both
systens so you can see the differences. Both accept text as input, but PC
M CAR requires translation of the text into a standard format and term nol ogy.
Super M CAR accepts everything exactly as it is reported on the U S.
certificates.

ACME: Aut onat ed
Cl assification of
Medi cal
Entities

ACME sel ects the underlying cause of death fromthe nultiple cause
codes.

The final programis TRANSAX. W ran out of nice little acronyns. The
nane cones from TRANSI ati on of AXis. TRANSAX generates two different sets of
mul ti ple cause codes for tabulation. One we refer to as the “entity-axis,”
and the second we refer to as the “record-axis.”

Si nce the begi nning of software devel opnment we have tried to keep up
wi th computer technology. As you heard this norning, the original programwas
witten in PL1 and ran on an IBM mainframe. This definitely limted the
nunber of States that could use the system and al so, the nunber of foreign
countries that could use it. Wen we began to devel op M CAR we deci ded t hat
we woul d provide a data entry system Al though the processing program was

still on the mainframe and still witten in PL1, we wanted to provide a
mechani smfor nore States to have access to the actual program The origina
data entry programwas witten in dBASE |11, but we soon |earned that dBASE

was limting our ability to provide high-quality software. So we converted to
t he programm ng | anguage C. This choice was beneficial because it allowed us

to use a wide variety of platforns at the mai nframe and personal conmputer (PC)
level. It provided us with the flexibility of using either the mainframe or
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the PC. There is still a version of TRANSAX witten in C running on the

mai nfrane. However, as we were devel opi ng M CAR, NCHS began to nove away from
mai nfrane conputers to downsi zed systenms. For I1CD-9 data, NCHS still runs our
mai nfrane progranms, but many States use our PC systens. For |1CD 10, our
entire systemw |l be PC-based. The systemw ||l be witten in Wndows 3.1,

but it should run in Wndows 95 and Wndows NT. | will be using the DGCS
version of our software for this nmorning s denmonstration. This also neans
that we will discuss ICD-9 codes. W have the prelimnary Wndows version of
the data entry prograns that you may see during breaks.

For data entry, we have two options: PC-MCAR Data Entry or Super M CAR
Data Entry. Wth the PCM CAR system you have to translate the reported
causes of death to generate input to MCAR This systemrequires the user to
under st and nedi cal term nol ogy and sonme anatony. Wth this know edge, users
can translate or change the order of the ternms. Diseases, injuries, and
external causes reported on the death certificate are entered in al nost
literal text. |In addition, nedical entities can be entered as abbreviations
or entity reference nunbers.

An entity reference nunber (ERN) is a 6-digit nunber that we have
assigned to every termin our dictionary. There is no relationship between
entity reference nunbers and |1 CD codes. The nunbers are totally independent.
VWen we first started the system we reserved the first 200 nunbers for
frequently occurring conditions because at the time our coders were used to
entering nurmeric values and wanted to use code nunmbers. For exanple, ERN 99
i s pneunpnia and ERN 1 is acute myocardial infarction. Al though we do not
encour age entering nunbers, the systemhas this option. Wile PCM CAR
reduces the conplexity of nmultiple cause coding, it still requires fornal
cl assroom trai ni ng.

The other option for data entry into MCAR is SuperM CAR  Wile
SuperM CAR s primary function is to allowentry of literal information from
the death certificate, it has additional functions that nake it nore than just
a data entry package. SuperM CAR accepts al nost everything in literal text.
There is no coding involved. Even the interval between onset of the di sease
and death, the duration field, is entered in full text.

PC-M CAR

I am now goi ng to describe how to use the systens. | plan to start with
PC-M CAR so you can appreciate the power of SuperM CAR. The interface used
for all our systenms is alike and is simlar to a Wndows programinterface.
In order to activate the nmenu, the ALT key is used with another key. W have
built in some safeguards. Wen we originally inplemented M CAR at NCHS and in
some of the States, we had such small conputers that we had to provide a
warning as to how many records could be entered. The first screen shows the
nunber of records that can be entered, based upon the ambunt of free space on
the PC. At the time we inplenented PC-M CAR at NCHS, we could only enter 500
records. The coders had to cl ose each batch, copy it to a diskette, then
enter another 500 records. O course, that was several years ago; we now have
much nore powerful conputers.
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The certificate nunber is a six-digit code. A new batch will initially
di splay certificate nunber 000001. This can be changed and the systemwil|
i ncrenent the nunber by one with each new certificate screen. Sex is a coded
variable. The user can enter nuneric values 1, 2, or 9 or al pha variables M
F, or U If the al pha values are entered, the system automatically converts
themto nuneric values. The next variable is the nonth and day of death,
entered in that order, as nuneric values. Age nust be entered as a three-
digit coded variable. The first digit represents the units of age (years,
nmont hs, hours, etc.), the last two digits represent the nunmber of units. For
exanple, if the certificate is for the death of a 3-nmonth-old child, the
coders enter 203 (2 representing nonths and 03 indicating the nunber of
nmont hs) 54 years is entered as 054(0 representing years and 54 indicating the
nunber of years).

Wth PC-M CAR, the entry operator nust indicate exactly where each term
is reported on the certificate. Part of the nunmber is either 1 or 2. Lines
in Part 1 are indicated by al pha codes. The first line is indicated with an
a, and the second with a b. The code nunber on the line is increnented
automatically by the system

1. Wth the dictionary on as the user is entering data, the terns are
automatically checked against a list of valid words devel oped from
the M CAR dictionary. As soon as the first term has been entered,
the systemwi |l indicate all spelling errors.

MASI VE HEAR FAI LURE

MASSI VE is msspelled. The user may select to have the system
provide a list of possible terms. |If the correct word is on the
di splay, the user highlights the correct word and the system
replaces it without additional typing. The second word i s HEART
al so m sspelled. Sonetinmes the correct selection will not be
generated. Wen this happens, the user may choose to retype a
si ngl e word.

2. After all words are correctly spelled, the conputer will try to
match the termto an entry in the MCAR dictionary. 1In this case
t he nunber 000070 is automatically entered in the col uim headed
with ERN. This is the entity reference nunber assigned to that
term

3. Duration (the interval between onset of di sease and death) must be
entered as a coded variable. The code structure generally foll ows
the code structure used to enter age. Special codes are used for
terns frequently entered in the duration block: for exanple, ACUTE
- 702; BRIEF - 706. |If a date is reported, the user nust
calcul ate the duration using the date of death and date reported
in the duration block. |If dates are reported as a span, for
exanpl e, 10/1/96 - 10/6/96, the user nust cal cul ate the actua
duration. In this case, the user would enter 405 for five days.

4. Even if the words are correctly spelled, the full termmy not be
in the dictionary, for exanple, MASSI VE HEART FRACTURE. The user
can choose either to accept the termas entered or to re-enter the
termif an error is noted. |If the termis accepted as entered,
the ERN i s coded as 999999.
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Many adj ectives reported with di sease are frequently consi dered
medically insignificant by the I1CD. These adjectives do not

appear in the MCAR dictionary; however, the user is instructed to
enter the words in correct MCAR order. The systemis designed to
drop a maxi mum of three words while trying to match a termin the
M CAR dictionary. On the first line | entered MASSI VE HEART

FAI LURE, which is assigned ERN 000070. |If | enter ERN 70, the
termreturned is HEART FAILURE. The system drops the word MASSI VE
wi t hout the user’s know edge.

We know that certain terns are very inportant to the 1CD for a
specific group of diseases. For exanple, PRI MARY al nost al ways
affects the ICD assigned to a neoplasm The systemis aware of
these limtations and will not drop certain words if the resulting
term has been assigned an ICD within a specific range. If | enter
PRI MARY LEG CANCER, the systemindicates that this termis not in
the dictionary. However, if | enter PRI MARY TUBERCULCSI S or

PRI MARY TB usi ng an abbreviation, the system assi gns ERN 000926.

If I enter ERN 926, the term matched is TUBERCULOUS. The word
primary was dropped by the system

There are cases where this procedure nmay drop a word that should
not be dropped. Scotland has found ACUTE FATTY LI VER DEGENERATI ON
mat ches ERN 086903. In turn, this ERN generated the term FATTY

LI VER DEGENERATI ON. The ACUTE was dropped by the system ACUTE
shoul d not have been dropped in this case because this term
changes the code.

Wth the 1CD-9 version, we find these errors through conments from
both coders using the systemand fromour quality control
procedures. Wth ICD 10, we are very fortunate to have the index
in electronic form We will use the index to select every
condition that has a separate code assigned to the acute form and
add that formto the dictionary. These additions should elimnate
the majority of errors.

Because of the variety and difficulty of reporting, externa
causes are handl ed through a system of programed instructions,
call ed prompts, designed to conbine all the relevant information
together to forma nedical entity.

For exanple, if a gunshot wound to the head is reported on the
death certificate, the user enters HEAD GUNSHOT WOUND, and then
nmoves to the injury description at the bottom of the screen

“Sel f-inflicted by 25 caliber hand gun” is reported in the injury
description block on the certificate. The user enters a greater
than synmbol (>) to initiate the pronpts. The first screen lists
various external causes. For this list, the user selects | for
firearns. The next information required is the type of weapon.
The user woul d select 05 for the 25 caliber hand gun. The system
al so needs to know the circunstances surroundi ng the externa
cause. In this case, the coder selects 06 for self-inflicted

The M CAR termgenerated for this entry is >0506. This termis
assigned ERN 900267. The ERNs assigned to external causes begin
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with the nunber 9. Again, there is no relationship between the
I CD and the ERN codes. The leading digit imediately identifies
the ERN as an external cause.

Super M CAR

Even as M CAR was being placed into production in the United States,
NCHS began to devel op an enhanced data entry version—alled “SuperM CAR " The
first thing you will notice is that the interface for SuperM CAR and PC-M CAR
are alnost identical. W tried to keep all the interfaces alike since sonme of
our coders have switched fromPC-MCAR to SuperM CAR, we did not want to
i ntroduce possible errors by having a different interface. However, the
certificate screen is very different. The SuperM CAR screen matches the cause
of death section fromour standard death certificates. |In Part |, we have
lines a, b, ¢, and d, and there is also a Part Il section. At the bottom the
injury description is a separate block. The place of injury is entered in
full text.

W& have one new itemactivity code. This is for ICD 10, but we are
experinmenting with it using our 1996 data. W have asked our coders who use
SuperM CAR to code it for 1996. Eventually, we will automate this information
if it is reported frequently on the certificates.

The sane denographic variables are required by SuperM CAR sex, date of
death, and age. Sex is entered the sane for both systens; however, SuperM CAR

retains the al pha code on the screen. |If sex is entered using code 1, an M
appears in the field. Wth PCGMCAR the numeric value is shown on the
screen. In SuperM CAR, age is entered as a nunber of units followed by the

type of units in full text. For exanple, instead of coding 203 to indicate 3
nonths, the user would enter 3 in the nunber of units and "nonths” in the
unit’s field. If no units are entered, the system assunes years.

1. There is still the benefit of the spell checker, and the ability
to accept, retype, or list options. The correction process is the
same for both systens.

2. In SuperM CAR, duration is entered as reported. |If the certifier
enters ACUTE in the duration field, the user enters ACUTE in the
duration field. There is no coding involved. Dates reported in
spans are entered as spans.

3. There is one big difference between PC-M CAR and Super M CAR
Super M CAR does not assign an entity reference nunber as the terns
are entered. Spelling is checked on an interactive basis, but the
assignment of the entity reference nunber is done in batch node

To show the power of SuperM CAR, | could enter the foll owi ng causes, as
exanpl es:
A PRI MARY HEART FAILURE wi th duration ACUTE
B. PRI MARY LEG CANCER wi th durati on CHRONI C
C PRI MARY TB with duration of 10/1/96-10/6/96.

After all records have been entered, the user selects "process all records.”
The file may be reprocessed as many tines as desired. As the file is being
processed, a status bar appears on the screen. |If it is alarge file, it may
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take 30 mnutes to process. Users can use this tine estimate to do anot her
task while the file is processing. Mst average size files will runin 5 to
10 minutes.

In exanpl e A, PRI MARY HEART FAI LURE, Super M CAR generated the term HEART
FAI LURE and the duration, reported as ACUTE, is coded 702. Users do not have
to do any coding; the word ACUTE is entered. Wen exanple B is processed, the
duration, CHRONIC, is coded 703, but the term PRI MARY LEG CANCER is assigned
ERN 999999 (as in PC-M CAR) because the systemrealized that “primary” coul d
not be dropped. When exanple Cis processed, the term*“primary” is dropped
and the system cal cul ates the duration as 5 days.

VWhen the gunshot wound was entered in PC-M CAR, the coder had to go
t hrough the pronpts and answer questions screen by screen. Wth SuperM CAR
line a shows gunshot head wound, which is acceptable because it is in the
dictionary and it also shows the M CAR term >l 0506. The current version of
Super M CAR has sone of the external causes, but not the nore conplicated ones.

| have passed out a sample certificate that | amgoing to use to
descri be what ACME is doing.

Mal e, Age 45 years Code for record
PART( a) Congestive heart failure 428.0
| Due to, or as a consequence of
(b) Stomach ul cer with henorrhage 531.9 578.9
Due to, or as a consequence of
(c) Rheumatoid arthritis 714.0

Due to, or as a consequence of
(d)
PART G her Significant Conditions
Il contributing to death but not resulting
in the underlying cause given in Part |.
Myocardi al infarction, cancer of breast, and 410 175 459.9
circulatory insufficiency

VWile it is very straightforward to enter cause of death for M CAR our

mul ti pl e cause coders have to apply hundreds of rules to get the correct
codes. Wth MCAR all the rules are built into tables (rather |arge tables).
As an exanpl e of what M CAR can do:

1. Cancer of the breast is reported in Part Il. MCAR is programed
to reference the sex and assign either 175 (rmale) or 174.9
(female). In the MCAR dictionary, breast cancer is assigned to
the femal e code, not the nale code.

2. There are certain diseases that are commonly reported or coded in
the ICDwith a site given. W teach our coders to | ook at other
reported diseases to deternmine the site of that disease. 1In the
exanpl e, stomach ulcer with henorrhage is reported on |line b.
Instead of entering a code for henorrhage wi thout a site, stomach
henorrhage is coded by referencing the site of the ulcer.
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ACMVE

After M CAR has processed the record or the codes have been assigned
manual ly, it is ready to be processed by ACME. ACME applies the WHO rul es for
selection as set forth in the 1CD. The first step is to determ ne what we
call a tentative underlying cause (TUC). To do this, ACME nust determne if

there is a causal sequence between the codes entered in Part |I. In our
exanpl e, ACME determnes that 428.0 (code on line a) can be due to 714.0 (the
code on line ¢, which is also the lowest used line in Part |I in this exanple).

ACME then determnes that both 531.9 and 578.9 (codes on line b) can be due to
714.0. Therefore, the TUC is 714.0, determ ned through application of the
general principle. 1In this case, there are no nodification rules to be
applied. The final underlying cause is rheumatoid arthritis (714.0).

TRANSAX

The final system | will discuss is TRANSAX, which is probably the | east
under st ood of any of our systens. Before | explain what TRANSAX does, | would
like to describe the difference between entity-axis codes and record-axis
codes. The input codes to ACME are referred to as entity-axis codes. For
entity-axis coding, each condition reported on a death certificate is entered
on an entity-by-entity basis with mninmal regard to other entries. The
| ocation of each code with respect to where the condition is reported on the
death certificate is also entered. These entity codes do not always provide a
good description of the cause of death froma record standpoint. Record-axis
codes provide a better characterization of the cause of death based upon
everything reported on a given record.

In our exanple, the certifier entered stomach ulcer with henorrhage on
line b. The entity-axis codes are 531.9 (Stomach ul cer without nention of
henorrhage) and 578.9 (stomach henorrhage). TRANSAX uses the ICD |inkages to
[ink stomach ul cer wi thout henorrhage with stomach henorrhage to conme up with
a single code, 531.4 (stonmach ulcer w th henorrhage).

The entity-axis data may al so contain two codes that nean essentially
the sane thing, but one may be nore specific. TRANSAX will elimnate the
| east specific disease. In our exanple, circulatory insufficiency is deleted
in preference to nyocardial infarction. TRANSAX goes through each I CD code on
an individual basis and determ nes what other codes can influence it. The
system perfornms conbi nati on and nodification |inkages first, then it del etes
unnecessary codes. \Wen all processing is conplete, all neans of identifying
where a given condition was reported have been lost. Since the record-axis
codes cannot tell us where the cause was |ocated on the record, the codes are
sorted in ascendi ng code nunber order

Here is what we end up with on that record:

Entity-axi s codes:

Line 1, code 1: 428.0 congestive heart failure

Li ne 2, code 1: 531.9 gastric ulcer w thout nmention of henorrhage
Li ne 2, code 2: 578.9 gastric henorrhage

Li ne 3, code 1: 714.0 rheunatoid arthritis

Part 11, code 1: 410 myocardi al infarction

Part 11, code 2: 175 cancer of the breast for nale

Part 11, code 3: 459.9 circulatory insufficiency
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Record-axi s codes:

Code 1: 175 mal e breast cancer

Code 2: 410 myocardi al infarction

Code 3: 428.0 congestive heart failure

Code 4: 531.4 gastric ulcer wth henorrhage
Code 5: 714.0 rheumatoid arthritis

Thr oughput

Thus far | have di scussed what the systens do and how they work, but an
i mportant question is how many records can we actually process on an aut onat ed
basis? Wth PCM CAR, we can process 95 percent or nore of the records. Wth
Super M CAR, we can process at |east 75 percent of the records. W have not
conpl eted the progranm ng for external causes within SuperM CAR  Wien this is
conpl eted, the throughput rate should be al nbst equal for both systens. In
terns of the dictionary, we are trying to set up a systemwhere we do an
annual update to the dictionary. Excluding external causes, our acceptance
rate for the terms in the dictionary is 99 percent. So, we are finding fewer
terns that need to be added, but we want to continue to update the annua
dictionary to keep the system current.

M CAR200 is the rules application program Using this program breast
cancer was converted to 175 after determ ning that the decedent was mal e.
M CAR200 is able to process 95 to 97 percent. W have not finished
progranmm ng everything, but eventually nost of it will be automated. For
exanpl e, because of the sensitive nature of maternal deaths, we decided to
reject all maternal deaths for review Wth ICD 10, there will be three codes
for maternal deaths—ene for |ess than 42 days, one for |less than a year, and
one for nore than a year. Wth ICD 10, maternal deaths will be automated.
Records with surgeries or therapeutic msadventures have not been programmed.

Wth ACVE, 98 percent of our records are automatically processed. The
remai nder has to be coded manual ly. Therefore, we mnmust keep trained multiple
cause coders and underlying cause coders on staff. Because the easy records
are coded automatically, the nmedical coders must be well trained. The
rejected records that require manual coding are the nost difficult to code.

Accur acy

Based on a reliability study done by the United States with PC M CAR
data entry, the underlying cause assignment has an error rate of 0.33 conpared
wi th manual coding. The multiple cause assignment has an error rate of 0.60.
Using SuperM CAR, the error rates are a bit higher, but that system does a
whole I ot nore than PCM CAR  Wth SuperM CAR the underlying cause
assignment has an error rate of one-half percent and the multiple cause
assignment has an error rate of 1 percent. The ACME error rate for underlying
cause is at one-half percent. Wth TRANSAX, the nultiple cause codes have a
one-hal f percent error rate.

I want to talk to you about some of the benefits of the systems. Under
the ACMVE system the nosologists have to apply data entry rules that are in
hundreds of pages of our documentation. The M CAR and SuperM car aut onat ed
systens definitely inprove the accuracy and the consistency of data. Since
every nmedical condition has its own ERN, we can also retain nore detail from
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the death record than before. The conplexity of nmedical coding is al so
reduced. Particularly with SuperM CAR, we are getting to the point where al
data itens fromthe death records can be captured in electronic fashion during
one entry session. In the past, NCHS had a staff of denographic coders who
coded t he denographi c variabl es and another staff of nedical coders who coded
cause of death. Therefore, all death certificates were processed by at | east
two different people. Now, we are building to the potential where the records
only have to be processed by one person. |In the future, we plan to inplenent
an electronic death certificate system which will produce coded data as the
information is entered by the source provider

| ssues

To review the issues in the background paper, the first one is nosol ogy
and the training of nosologists. Even with the automated codi ng systens, we
require specially trained nosol ogi sts. W need the nosol ogi sts not only to
code any records rejected by the automated systens, but also to provide the
specifications that make these systens worKk.

The second is the training of PC support staff that may be unique to the
United States, but we went from mainfrane conputer processing to PC processing
and introduced the PC version into our States. A lot of our States were
maki ng the sane type of transition and with our decentralized systemit was
very difficult to help them W introduced an 800 nunber so that people could
get to us, but those on the West Coast and Hawaii are still having
difficulties. So, there needs to be a way that we can work with and train
peopl e to be what coul d be considered PC nmanagers.

Third, we also want to discuss the decision tables and nmechani sns for
updating them and cone to sone agreenents. W want to di scuss sone of the
di fferences between countries and see if we can conme up with a system where we
all know what everyone el se is doing.

Fourth, bridge coding or conparability studies are very inportant,
particularly if you work with any part of the system |If you inplenent any
part of the automated system you need to conpare the automated results with
your manual codi ng because there will be a difference. Between Great Britain
and the United States we found a big difference in Rule 3. Wth ICD 10 we
shoul d cone to a conprom se, hopefully by | oosening our interpretation of Rule
3, while Great Britain tightens their interpretation. However, this issue
woul d not have come up had we not been using these autonated systens.

Fifth, editing and querying need to be discussed. W need to determ ne
how to get better data and nore effective ways to query the certifier
Super M CAR actual ly includes a function to generate query letters. It is not
perfect, but it does generate query letters for what we call rare causes.
Wth ICD-10, we will work on nmaking the system even stronger

External cause is another issue to discuss. W are working on it for
Super M CAR, which is good for the United States, but that leads into the fina
i ssue of |anguage. Even in English-speaking countries, the |anguage used for
external causes is different. For exanple, England uses the term*“lorry.” In
the United States, we don’t even know what that is, and we would not have had
it inthe dictionary until we started working with other countries.
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| CD-10

Wth ICD- 10, there will be sone potential changes. Because we have the
two data entry packages, PC-M CAR and SuperM CAR, we are elimnating what we
used to call M CARL00. It was sinply a dictionary match program The PC
prograns already do this work. For those countries who use our automated
system begi nning at the M CAR200 | evel, there will be no change. You stil
can use the system |In other words, you can use the rules application program
and use whatever nechani smyou have defined as a way to match the dictionary
and assign entity reference nunbers.

W have al so nade sonme mnor changes to ACVE. Mst deal with additiona
information that we are going to collect. First and forenost, the year of
death will be four digits. Hopefully, that will get us around the year 2000
problemon the PCs. From | CD 10, we picked up the new activity code, which
essentially tells what the decedent was doi ng when he or she died. It will not
be linked with the cause-of-death code, but will be kept as a separate field.
Place of injury will be coded simlarly—as a separate code and a separate
variable that can be linked with the 1CD codes. W will also carry the manner
of death item On the U S. certificate, there is a check box aski ng whet her
it is a homcide, suicide, or natural death, etc. 1In the past, it has
i nfl uenced how the records were coded, but we could not determ ne the actua
entry reported in the block. W had to have this information for MCAR to
assign the correct codes. Therefore, this information will now be included in
the final record layout. W are also adding a version control number on al
our software.

That is the end of ny presentation. W do invite questions and
comments. We also will have the conputer set up in the back of the roomif
you would like to see the software. | would particularly like you to see sone
of the retrieval capabilities of SuperM CAR

6- 10



DR, PAVI LLON:

MB. VASQUEZ:

MR, ARRUNDALE

MR JOHANSSON:

M5. GLENN

DR, SANTO

Comment s

Concerning the conditions of the training, it seens that the
United States has experienced a difference, and I would be
very interested in that.

I's there anyone who would like to briefly describe what
happened in terns of your personnel and training
requi renents in maki ng the conversion to automation?

In Scotland, we have not really been able to assess the
effect it is going to have on the manpower as yet, but we
are expecting to have a decrease in the nunber of coders by
about four overall. That is out of about, well, it is a bit
difficult because we have got a lot of part tiners—a |ot of
peopl e job sharing—but it is about 4 out of about 14. The
coders do not just code cause of death. They code all the
denogr aphi c data on births and marri ages and deat hs and

di vorces as well, but we are hoping to make that kind of
reducti on.

On training we have not had a great deal of a problem
because we have just been converting existing coders to use
the automatic system | think we m ght have far greater
probl emrs when we have to train coders fromscratch just to
code the hard cases rather than coding all the cases, and
do not know how we are going to go on with that.

In Sweden, we inplenmented automated coding in 1993, and our
experi ence was that at first we needed nore coders to build
the dictionary, to check the software and so on. Now that
the programis running, and we have a fairly conplete

di ctionary, we can do with about half as many coders as
before. O course now we have I CD 10 and cannot reduce any
staff because of that. W have no experience training new
coders since we introduced automatic codi ng.

May | go on with a concern of nmy own while | am standi ng
here? You said that you were thinking of devel oping the
deci sion tables and basing them on ERNs instead of ICD
codes. That could pose a problemto us who work in other

| anguages than English. It is quite difficult to match a
Swedi sh nmedical termto an English entity term So, | hope
you will keep an |1 CD code version as well.

Thank you. That is a good comment. | had not really thought
of that. Keeping it at the 1CD |evel does nake it better
internationally. Just in ternms of building the system we,
too, had to have a |ot of nosology help to build the system
It did require extra people, but once it was built we saw

t he reduction.

In Sao Paul o, when we introduced ACME in 1983 we needed to
i ncrease the nunber of coders. Actually, there were five
coders that were coding multiple causes for ACVE. | would
also like to comment on an additional concern that Harry
Rosenberg of NCHS expressed—about the |oss of nosol ogi sts—
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our experience with the systemis different. In Brazil

each death certificate is processed individually with ACVE
and during the processing there is a lot of interaction with
the coder. Wen we have an issue related to the intent of
the certifier, a dialog box that interacts with the coder
opens up. So, instead of |osing nosologists the systemis
teaching the coder to nake the right decision

Thank you.

I like that. That is a good approach. W have | ost
nosol ogi sts at NCHS. At one tinme, | guess back when we were
doing multiple cause coding, we had 20 or 30 coders on
staff. To code the MCAR rejects we are down to, | think

12 coders. W had to do sonething to make up for the people
that we were losing, and the system particularly
Super M CAR, has enabled us to continue multiple cause
coding. W would not have been able to continue multiple
cause coding with the nunber of medical coders we currently
have on staff.
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Report on the Coll aborative |International
Study on Multiple Cause Anal ysis

Gerard Pavillon, Ph.D., Head, WHO Col | aborating Center for the O assification
of Diseases in French and Eric Jougla, Ph.D., Service d Information sur |es
Causes Medical es de Deces-SC8, Institut National de la Sante et de la

Recher che Medi cal e—I NSERM

Backgr ound

In April 1993, at the Heads of WHO Col | aborating Centers neeting in
Washi ngton, the inmportance of multiple cause analysis of norbidity and
nortal ity was enphasi zed, and the organization of an ad hoc neeting on this
topi c was reconmended. This meeting was held in London in 1994. Various
studi es anal yzing multiple cause were presented, and, in its final report, the
nmeeti ng encouraged the publication of routine tabul ati ons and suggested t hat
i nternational conparisons be undertaken

At the next Center Heads neeting, held in Caracas in Cctober 1994, the
French Center proposed to coordinate a collaborative international study on
mul ti pl e cause, based on net hodol ogy presented at the London neeting. This
study ainmed to inprove international conparisons of cause-of-death data using
mul ti pl e cause anal yses, by defining a set of tabulations for routine
calculation. These tables would be published in addition to the standard
underlying cause data. The study was accepted at the Caracas neeting and the
French Center agreed to prepare and circul ate a protocol

Participating countries

The protocol was sent to all Collaborating Centers for the
Cassification of Diseases in January 1995. It specified the objectives of
the study and described the required information. Participating countries
were required to send the data by June 1995 so that a prelimnary report could
be made to the Center Heads' neeting in Canberra in Cctober 1995. Ten
countries replied to this mailing, of which seven countries were interested in
col l aborating on the study. Five countries were able to send the required
data by the June 1995 deadline. Data were requested in tabular formfor
recent years of death. Table 1 shows sonme characteristics of the information
provi ded by the participating countries.
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Tabl e 1.

Characteristics of the Data

Country Data Year Codi ng Cbservat i ons

Br azi | 1994 Autormatic| Data refer to the state of S. Paulo
(first semester, 1994)

France 1992 Manual

Latvia 1992 Manual Data on inprecise causes not avail abl e

Russi a 1993 Manual Sanpl e of 1173 deaths. Data on total
nentions and viol ent deaths not avail abl e

Sweden 1993 Aut omati ¢

Characteristics of the data provided by the participating countries

Proposition of routine tables
O the tabl es described previously,
for routine publication. These are intended to provide information on cause
of death, in addition to that furnished by the standard tabul ati ons of
underlying cause. They describe five aspects of nultiple cause: reported
causes, coded causes, inprecise causes, ratio of reported causes to underlying
cause, and distribution of Nature of Injury (N codes). These tables,
presented in the follow ng section, may constitute a consistent source of
i nformati on fromwhich nultiple cause anal ysis and international conparisons
can be performed. The final section presents possible extensions of these
t abl es.

we have sel ected seven to propose

Routi ne tabl es

Each tabl e incorporates the data of the five participating countries.
Tables 2 and 3 describe the conditions reported on the death certificate.
Table 4 is identical to table 3 except coded conditions are described rather
than reported conditions. Conparisons between these two tables provide
i nformati on about the coding stage. Tables 5 and 6 present figures on
i npreci se causes. They are not strictly nultiple cause tables, but they
convey information that is not available fromroutine tabul ati ons of
underlyi ng cause and are essential for nultiple cause analyses. Table 7 is
the nost inportant as it presents, by cause of death, the ratio of tota
mention of a given cause to nention of it as an underlying cause. Finally,
table 8 gives the distribution of N codes for violent deaths.

Tabl e 2 presents the nmean nunber of causes reported by the certifier on
Part | or Part Il of the death certificate. Part | refers to the diseases
leading directly to death and Part Il refers to other significant conditions
contributing to death. All the conditions are counted as they are reported by
the physician (e.g., if diabetic coma is reported, one condition is counted;
if coma and diabetes are reported separately, two conditions are counted).
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Table 2. Mean Nunber of Conditions Reported on the Death
Certificate, by Part

Part of Gountry
Certificate Br azi | France Latvia Russi a Sneden
Part | 2.4 2.5 2.0 2.5 2.0
Part |1 1.3 0.5 0.2 0.3 1.0
Tot al 3.7 3.0 2.2 2.8 2.9

Tabl e 3 presents the nean nunber of conditions by age and sex,
regardl ess of which part of the certificate the condition is reported.

Tabl e 3. Man Nunber of Conditions Reported, by Age and Sex

Age Sex Country
Brazil France Latvia Russi a Swneden
0-44 M 3.6 2.6 2.1 2.2 2.9
F 3.8 2.3 2.0 2.6 2.9
45- 64 M 3.7 3.0 2.2 2.7 2.8
F 3.8 3.2 2.2 2.7 2.8
65 & over| M 3.7 3.2 2.3 3.0 3.0
F 3.8 3.0 2.3 2.9 2.9
Tot al M 3.6 3.1 2.2 2.8 3.0
F 3.8 3.0 2.2 2.9 2.9
Tot al 3.7 3.0 2.2 2.8 2.9

Tabl e 4 shows the nmean nunber

Table 4. Mean Nunber of Conditions Reported, by Age and Sex

of conditions coded on the death record.

Age Sex Country
Brazi | France Latvia Russi a Swneden
0-44 M 2.6 1.9 2.1 2.0 2.9
F 2.6 1.9 2.0 2.3 2.9
45- 64 M 2.7 2.1 2.2 2.4 2.8
F 2.8 2.0 2.2 2.5 2.8
65 & over | M 2.9 2.1 2.3 2.7 3.0
F 2.9 2.0 2.3 2.6 2.9
Tot al M 2.7 2.1 2.2 2.5 3.0
F 2.8 2.0 2.2 2.6 2.9
Tot al 2.8 2.0 2.2 2.5 2.9
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Table 5 gives the percentage of deaths for which the only condition
coded on the death record is an inprecise one, that is, is coded
427.5 (cardiac arrest), 799.1 (respiratory failure), or 799.9 (unknown or
unspeci fi ed cause).

Table 5. Proportion of Death Certificates Wth a Single
| mpr eci se Cause

1 CD-9 Code Country percent
Br azi | France Lat vi a(*) Russi a Sweden
427.5 0.0 0.7 - 0.0 0.1
799.1 0.5 1.2 - 0.0 0.0
799.9 2.9 1.7 - 1.7 0.3
Total inprecise 3.4 3.5 - 1.7 0.3

(*) Not available

Table 6 gives the percentage of deaths for which only an unknown or
unspeci fied cause is coded (ICD-9, 799.9) by age.

Table 6. Proportion of Death Certificates Wth a Single
Unknown or Unspecified Cause, by Age

Age Country per cent
Brazi | France Latvia (*) Russi a Sweden
0-44 2.9 6.9 - 4.0 1.3
45- 64 3.4 2.1 - 2.6 0.8
65 & over 2.6 1.0 - 0.9 0.1
Al Ages 2.9 1.7 - 1.7 0.3

(*) Not available

Table 7 (page 7-6) lists, for a given cause, the ratio of the nunber of
deat hs for which the cause of death is coded to the total nunber of deaths for
which it is coded as the underlying cause. The list of 63 cause-of-death
groups is in the appendi x (page 7-9). Wen the ratio is equal to 1, the cause
of death is always coded as the underlying cause. As the ratio increases, the
cause of death is selected |l ess often as the underlying cause. For instance,
in Brazil, the ratio of Infectious diseases (cause-of-death group 1) is 2.9,

i ndi cating that the nunber of Infectious diseases nearly triples when al
causes reported on the death certificate are considered.

Table 8 (page 7-8) gives the percent distribution of deaths by Nature of
i njury and poi soning (N codes) for a short list of 17 categories. Al the
violent deaths (i.e., all deaths for which the underlying cause is an E code)
are taken into account in this table. For each violent death, all the N codes
mentioned are counted. The percentage is thus conputed fromthe nunber of N
codes (which can be greater than the total nunber of violent deaths). For
i nstance, in Sweden, Fracture of the skull (N800-N804) is responsible for 6.8
percent of violent deaths.
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Proposed extensions of the routine tables

Addi ti onal

i nformati on beyond that in the routine tables presented in

t he precedi ng section has been envisaged. W propose the foll ow ng
nodi fi cati ons:

Tabl e 6:

Tabl e 7:

Tabl e 8:

extend the inprecise conditions 799.1 (respiratory failure)
and 427.5(cardiac arrest), as in table 5.

present by sex.

present as a cross-tabul ati on between the underlying cause
(E code) and the nature of injury and poisoning (N code) for
vi ol ent deaths. The followi ng short list could be used for
E causes:

E810-E819, E826-E829
E850-E858, E860-E869
E870-E879, E930-E949
E880—-E888

E890-E899, E910
E800-E807, E820-E825, E830-E848, E900-E909,
E911-E928. 0-8, E929. 0-8
7. E928.9, E929.9

8. E950-E959

9. E960-E969

10. E970-E978

11. E980-E989

12. E990-E999

oukwnE
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Reported Causes to Underlying Cause

Rati o of

Table 7.
Group

Country

Sweden

<O MOMNO 000 M A cd NN A A A MO MAdAM A< ONM NNO S O ONNOW MWL~ OO M I~

M AN I 4N dd d dd dd ddd ddddddododd mnmmn oM<t dMMdoMm N A NN N

Russia (*)

Lat vi a

27.

France

Brazi

10
11
12
13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32

33
34
35
36
37
38
39
40
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Con.

to Underlying Cause,

Reported Causes

Rati o of

Table 7.
Group

Country

Sweden

O T O < HANLOO NMOOANMN~MOMNMLL OO O NNN O~
NN AN IO AN A OO AN 4 NNN SO AN A A A N
—

Russia (*)

Latvia

France

Brazi

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
Tot al
(*)

avail abl e

Not
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Table 8. Percent Distribution of Nature of Injury and Poisoning
(N codes) for Violent Deaths
Cause N Country percent

Br azi | France Latvia(*) |Russia(**) Sweden
Cause N not specified 1.4 3.8 0.0 - 0.1
800- 804 2.0 8.4 13.2 - 6.8
805- 809 0.9 2.8 2.8 - 3.5
820 0.4 12. 4 0.0 - 10.0
810- 819, 821-829 0.9 3.2 2.3 - 3.5
850- 854 27.5 11.9 16.7 - 11.1
860- 869 23.6 20.0 12. 7 - 8.3
870- 897 0.8 0.7 1.4 - 0.8
905-908 0.0 0.4 0.0 - 2.0
930- 939 0.4 7.5 1.4 - 2.4
940- 949 1.2 1.5 2.2 - 1.3
950- 957 2.4 0.4 0.0 - 0.4
960- 979 0.1 3.9 0.0 - 13. 4
980- 989 0.6 1.7 11. 4 - 8.4
990- 995 8.8 17.2 0.0 - 14. 6
996- 999 1.9 3.2 0.0 - 6.8
ot her causes coded 27.1 1.1 35.9 - 6.7
Total 800-999 100.0 100. 0 100. 0 - 100.0

(*) 0.0 neans that detailed figures cannot

(**) Not

avai l abl e

7-8

be provided by the coding system




Appendi x. List of 63 groups of diseases

This list is used for tables 5 and 6. For each cause-of-death group, the
title and 1 CD-9 codes are shown.
1. Infectious and parasitic di seases 1-139
2. Tuber cul osi s 10-18
3. Meni ngococcal infection 36
4. Al DS 42-44*
5. Hepatitis 70
6. Neopl asns 140-239
7. Mal i gnant neopl asms 140-208
8. Mal i gnant neoplasmof |ip, oral cavity, pharynx 140-149
9. Mal i gnant neopl asm of oesophagus 150
10. Mal i gnant neopl asm of stonach 151
11. Mal i gnant neopl asm of col on 153
12. Mal i gnant neopl asm of rectum and anus 154
13. Mal i gnant neopl asm of |iver 155
14. Mal i gnant neopl asm of rest of

di gesti ve organs and periton. 152, 156-159
15. Mal i gnant neopl asm of tracheal/ bronchus/ | ung 162
16. Mal i gnant neopl asm of skin incl. nelanona 172-173
17. Mal i gnant neopl asm of femal e breast 174
18. Mal i gnant neopl asm of cervix uteri 180
19. Mal i gnant neopl asm of other parts of uterus 179, 182
20. Mal i gnant neopl asm of ovary 183.0
21. Mal i gnant neopl asm of prostate 185
22. Mal i gnant neopl asm of bl adder 188
23. Mal i gnant neopl asm of ki dney 189.0
24. Mal i gnhant neopl asm of | ynph./haemat opoi etic tissue 200-208
25. Endocrine/nutritional/nmetabolic diseases/

i Mmunity disorders 240-279
26. Di abet es 250
27. Diseases of the blood and bl ood-form ng organs 280-289
28. Mental and behavioral disorders 290-319
29. Al cohol i c psychosis, chronic al cohol abuse 291, 303
30. Drug dependence 304
31. Diseases of the nervous system and the sense organs 320-389
32. Meningitis 320-322
33. Par ki nson’ s di sease 332
34. Diseases of the circulatory system 390-459
35. | schaem c heart diseases 410-414
36. Cer ebrovascul ar di seases 430-448
37. Diseases of the respiratory system 460-519
38. Pneunoni a 480-486
39. I nfluenza 487
40. Chronic | ower respiratory di seases 490-494, 496
41. Diseases of the digestive system 520-579
42. U cer of stomach, duodenum and jej unum 531-534
43. Chronic liver disease, alcoholic 571.0-571. 3
44, Chronic liver disease w thout nention of al cohol 571.4-571.9
45. Diseases of the genitourinary system 580-629
46. Nephritis, nephrotic syndrone, renal failure 580-589
47. Hyper pl asia of prostate 600
48. Complications of pregnancy, childbirth

and puerperiurn 630-676

7-9



49. D seases of the skin and subcutaneous tissue 680-709
50. Diseases of the muscul oskel etal systemn

connective tissue 710-739
51. Congenital mal formations and chronosomal abnormalities 740-759
52. Congenital mal formations of the circulatory system 745-747
53. Certain conditions originating in the perinatal period 760-779
54. Synptomns, signs, abnormal findings, ill-defined causes 780-799
55. Sudden deat h, cause unknown 798
56. O her unknown and unspeci fi ed cause 799.9
57. External causes of injury and poisoning E800-E999
58. Acci dent s E800-E929
59. Traffic accidents E810-E819,

E826—E829

60. Accidental falls E880-E888
61. Acci dent al drowni ng and submersi on E910
62. Sui ci de and intentional self-harm E950-E959
63. Assaul t E960—E969

* Countries using a different 1CD code for AIDS nust include AIDS in category
4, 1CD-9, 42-44.
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MR | SRAEL:
DR JOUGLA:
DR JOZAN:

Comment s

First, I would like to congratul ate both of our coll eagues,
who have done a lot of very serious thinking and work in the
area of multiple cause analysis, and over the years have
made sone significant contributions. But, | ama little
unsure, or perhaps even concerned, about the interpretation
of the absolute value of the nmean nunber of conditions
reported, because | think it is a function to a very |large
extent of the WHO instructions and the rules on howto
properly conplete a death certificate.

So, while there is not a ceiling, and while we al so realize
t hat physicians often don't follow the instructions anyway,
there is a danmpening or cushioning effect on the top that
pushes down the nunber of conditions reported on a death
certificate. W do not offer the certifier a blank piece of
paper and ask for all the things that he or she thinks m ght
have been significant at the tine of death. |Instead, we
fall back on the concept that Dr. Pavillon and Dr. Jougla
have called a “properly conpleted certificate,” and we ask
for a sequence and suggest that at |east on the [owest |ine
there only be one condition reported for it to be a properly
conpleted certificate. W list only three or four lines in
part one, and nost countries only provide a single line in
part two. O course, one can wite several conditions on
that |ine.

The point | ammaking is that | amnot quite sure of the
i nportance of the absolute value of the nmean nunber of
reported conditions. Perhaps there is sone value in

rel ati ve conpari sons between countries, given that the
countries are followi ng the sane constraints that | have
just nmentioned. | would appreciate your observations on
that. Thank you.

| agree with you that a good indicator is the proportion of
causes on the certificate. The nunber of conditions is not
an indicator of good certification, but it does provide

i nportant information before undertaking nultiple cause

anal ysis between countries. The nunber of conditions is not
a good indicator and in certain cases it may be difficult to
solve this type of certification. |1 worked on a large AIDS
project. During one year, we drew a | arge sanple of about
1,200 certificates with AIDS and had to go back to the
physicians with questions. The result was that the next
year we had certificates with a ot of information, and it
was very difficult to certify them

First of all, may | congratul ate you on this very
instructive and interesting study. | would |ike to ask

whet her you have been in a position to nake a distinction
bet ween juvenile and senil e di abetes, because these di seases
are definitely very different, with different outcones and
conpl i cati ons.
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DR JOUGLA:
MRS. RCBERTS:
DR, PAVI LLON:

DR, ROSENBERG

Anot her question is whether you could analyze the validity
and reliability of the data on the death certificate by

whet her the information cane from autopsies, from physicians
in the hospitals, or fromfamly physicians in the various
countries. Thank you.

For the first question concerning juvenile or senile

di abetes, we are nost likely to see senile diabetes. |
agree with you, it was a probl em because those types of
certificates are quite difficult to code and classify. When
we present the exanple on diabetes, it tends to nmake people
very pessimstic about the statistical cause of death. But

| think it is a particular problem because it concerns al
countri es.

In France, for instance, we have very few autopsies. In
addition, we do not have reliable information on the
certificates. W have no information on the people who are
certifying the certificate.

Are those results based on sanples fromthose countries, or
what is it that the nunbers refer to?

My second question is, have you tried to identify how nmuch
of the work you have done or that could conceivably be

i ncorporated as a standard output of the software that we
are di scussing here?

For the first question, we mainly based our results on al
death certificates, except in certain cases. In France, for
i nstance, the results are based on representative sanpl es of
certificates. For the certification level, the results were
based on a representative sanple of the death certificates.

The second question seens to be two-fold. W did not use a
specific software programto produce the multiple cause
analysis. It was just progranmed in certain databases. It
could be possible to think of a software program but before
this step we have to think of the type of tables we would
like to have. When the tables are defined, it will be
possi bl e to devel op the software.

There is a second aspect to your question, what is the
relation with multiple cause analysis and automati c codi ng?
I think that nultiple cause analysis will help to analyze
di screpancies or differences in the decision tables, in the
al gorithm of automatic coding, and in the multiple cause
codi ng between countries. Miltiple cause analysis is
interesting at the international |evel when naking

conpari sons between countri es.

Some of the software (ACME, TRANSAX, M CAR) does have the
capability of counting the nunber of times for which certain
sel ection and nodification rules are invoked, so that you
can get some of the counts directly.
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MR JOHANSSON:

DR, SANTO

DR, MORI YANVA

The United States now routinely produces multiple cause
tables for our data tape docunentation. W use these for
responding to many public inquiries for the nunber of tines
a condition is nmentioned. There is a great deal of interest
in having this information.

Regardi ng di abetes, in the United States, we changed the
death certificate in 1989. W added a fourth line to Part |
on our standard certificate. As a consequence, in 1989 the
nunber of di abetes deaths in the United States increased by
about 14 percent. So diabetes is very sensitive to the
formatting of the death certificate. Subsequently, the
trend continued in a normal fashion, but from 1987 to 1989
the rate went up rapidly. W were able to detern ne that
this is an artifact by |ooking at multiple cause data, where
the condition counts for diabetes did not change from one
year to the next during this period. It was nerely a shift
in the placenent of the condition on the death certificate,
fromPart | to Part II.

| also want to nention that the United States will soon
produce the first COOROMwi th multiple cause data. It wll
have all two mllion deaths with all conditions nmentioned.

I nstead of costing over $1,000 for a data tape, it will cost
bet ween $30 and $60 for one CD-ROM So, the CD-ROM wi l |

i ntroduce new possibilities for analysis. The CD-ROM wi | |

i nclude a tabul ation program to nmake the data nore

accessi ble, so that we can do sone studies along the |ines
that Dr. Pavillon and Dr. Jougla are recomendi ng.

I just have a conment on the relationship between nultiple
cause coding and automatic coding. In Sweden we have had
manual nultiple cause codi ng since 1961, when we anal yzed
our data and saw that the ratio between the underlying cause
and the nunmber of nentions varied extrenmely fromone year to
the next, and we realized that the manual codi ng was not
consi stent. That was one reason why we decided to use
automatic codi ng i nstead of manual coding.

Relating to the tables, in Brazil we have produced a
software programthat tabulates nultiple cause data, using
output fromACME files. It is a conplete matrix from which
all the traditional tables can be drawmn. It is very easy to
use. W can |later denonstrate to those who are interested
init.

Ever since we started codi ng causes of death, at |east
publ i shing single cause of death per individual, we have
been concerned about the |loss of information. So it has
been suggested we ought to code everything on the death
certificate. W are now at a point where we have done that,
and | amglad to see that the authors here have gone beyond
that to show the anatony of cause-of-death analysis. |
think it was an excellent presentation
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But as M. Israel pointed out, | think the greatest concern
tone is the difficulty of |ooking at the data and picki ng
out information. That is, we talk about nultiple causes;
what do we nean by multiple causes? W talk about count of
conditions; what do we nmean by that? As you all know, the
physi ci ans report al nost anything that you can think of on
the death certificates. You can have signs, synptons, and
di sease reported, the sane disease reported in a different
way, and mani festations of diseases. There is a |ot of
duplication and a lot of noise in the information

So when a country has 2.6 causes per certificate, it sonmehow
| eaves ne puzzl ed, because what are we counting? Rather
than giving a count of conditions, if we tal k about the
count of deaths with particular diseases | think we wll
have a lot better information as far as multiple cause

anal ysis is concerned. Thank you.

DR PAVI LLON: In order to count the different conditions, we decided to
count themas they were reported. For instance, if a
di abetic coma was reported, we counted it as one condition
di abetes ending with a cona would count as two conditions.

Secondl y, what conditions were counted? W counted the
conditions that can be coded in ICD-9. If it could not be
coded in I CD-9 but can now be coded in | CD-10, we did not
count it as a condition.

MR, ROTHWELL: I would like to coment on Dr. Mriyama's point. | think
that if we are really going to use nultiple cause, it has to
be | ooked at as a scenario of a conbination of diseases, a
chroni c set of diseases. Possibly we need to take a | ook at
t he underlying cause with associ ated di seases and say this
is a scenario that we want to publish. That m ght also
i nprove the information that we are getting on multiple
causes, because physicians and certifiers will then know
that we are using this information to depict a syndrone, a
chroni c di sease syndrone.

VWhat bot hers ne about international multiple cause analysis
is there can be confusion about the different practices that
take place in different countries. | amwondering if you
have | ooked at, just within France, nentions of hypertension
or atherosclerosis or diabetes, and | ooked at it regionally
to see if you have great variations in certifiers' responses
on the certificates.

DR JOUGLA: W& have not done that type of geographic comparison. That
is not the sort of study we do routinely. W are involved
especially in querying on case by case, but do not have tine
to do all the things we would Iike to. It would be good to
have this information, but we do not routinely do geographic
conpari sons.
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MR ROTHWELL
DR JOUGLA:
MR | SRAEL:

As we nmentioned, in the United States, the States are very
different. If you look at multiple cause rel ati onships
bet ween States, you get sone unusual differences.

Per haps you al so have the notivati on because your systemis
decentralized. |In France, we have a very centralized
system

I would like to cone back to a question that | thought Ms.
Roberts was asking. | would like to add a little bit to
that. The relationship of nultiple cause data and multiple
cause anal ysis and the topic of this collaborative effort on
automation is a very interesting one.

There were studi es done on nultiple cause-of-death analysis

before countries began to automate their coding systens.

But on the other hand, when countries began to | ook at

met hods of doi ng automated coding, it became obvious that

t he underlying cause of death is a summation of a nunber of

conditions witten on a death certificate that a human coder
assim | ates.

It was obvious in the beginning of automation that we had to
take the individual elenmental units of information on the
death certificate and do sonething with themin order to
enabl e the conmputer to give us automatically an underlying
cause of death.

In doing this automation of underlying cause of death, we
had a by-product. W had to have these individua
conditions already coded and fed to the conputer. So it
greatly enhanced the ability to look at nultiple cause data
because we were beginning to try to automate the underlying
cause of death principle. So I think that is part of the
rel ati onshi p between automation and nultiple cause anal ysis.

Internationally, we are still ascribing the underlying cause
of death primarily in our statistical tabulations, but we
have a great deal of work to do in terns of the methodol ogy
of capturing the nultiple causes of death, presenting, and
anal yzi ng them

This question of what is a condition is not uniformy
resolved around the world in the different countries that
are looking at multiple cause data. W don't have
uniformty. A nunber of years ago at a WHO neeting on
mul ti ple cause analysis, it was mutually agreed by al
present that an international set of guidelines or rules
woul d be difficult to devel op, and countries would be
encouraged to devel op their own systens and to neet
periodically and conpare results to see if it were not
possi bl e to produce sone international guidelines on causes
to count, how to count them and how to present them W
are still doing that, and that is partially what we are
doi ng this norning. There is a long history of the

rel ati onship between attenpts to automate the underlying

7-15



DR, PAVI LLON:
DR PEREZ:
DR, PAVI LLON:
DR JOUGLA:
DR, PAVI LLON:

cause of death process and the production of multiple
causes.

VWhat you said | think is very inportant. This is the goa
we have to keep in mnd while doing multiple cause anal ysis
at the international level, to define all these basic
aspects of multiple cause and coding.

I have two questions. First, which rules did you use to
code multiple cause of death? And are those rules the sanme
in the countries that you conpared? The second one is, how
did you neasure the strength of association between di abetes
and ot her conditions? Thank you.

For the first question, we did not use specific rules for
coding nultiple cause. Each country participating in the
study had its own way of producing nultiple cause. In
France, multiple cause is produced manually. In Sweden,

t hey use TRANSAX, an automated codi ng system In Brazil,
also, | think, and so on. Each country used its own system
We did the analysis. | hope that we will be able to devel op
some gui delines for producing nultiple cause anal ysis, but |
think that we have to begin with the analysis of the

di fferent discrepancies between countries and to end with
some gui del i nes.

Concerning the neasure of the strength of the association,
it is computed by the comparison of an observed nunber of
death certificates with the two specific diseases, to an
expect ed nunber conmputed on the independence of the two

di seases.

You can have the details in the publication, or in another

publication of our own, which takes the details of the
calculus. [If you want, we can give you the references.
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| mpl enent i ng Aut omat ed Codi ng in Engl and and Wl es:
How It Affected Mirtality Statistics

Cl eone Rooney, MD., Ofice for National Statistics, England

I would like to talk to you about what happened when we started using
aut omat ed codi ng i n Engl and and Wl es, changi ng over from our previous manua
coding system | amgoing give you a quick outline of what our systemis, how
it works, and how it differs fromthe systemin the United States.

ACCS

Qur automat ed cause codi ng system (ACCS) is built from nodul es devel oped
by the National Center for Health Statistics (NCHS)-M CAR, ACME, and TRANSAX-
and sone additional nodul es developed in the Ofice for Popul ati on Census and
Surveys (OPCS)-TRACER, EXTRACT and COLLECT. (Figure 1 is a diagram of how
these fit together.)

In Engl and and Wl es, about 580,000 deaths are registered each year
Most of those are certified by doctors, but about 25 percent are certified by
coroners, and a snall proportion of those, 20,000 a year, involve a coroner’s
i nquest. Coroners are required to hold a | egal inquest into all deaths from
acci dents, violence, and poi soni ng—external causes of death.

For nost deaths, the doctor conpletes the paper death certificate. He
gives the certificate to the famly. They take it to the Registrar of Births,
Marri ages, and Deat hs, who takes all the information about the cause of death
exactly fromthe doctor's certificate: if the doctor has spelled the causes
wrongly, the registrar has to spell themwongly as well. He/she is not
al l owed to change anything. The registrar gets all the other information
date of birth, occupation, whether the person was married, etc., fromthe
famly. The doctor's certificate just provides the cause of death and the
date of death.

At that point, the Registrar enters this information directly into the
conmputer with the famly there, using what we call registration system
software. At the end of every week, the Registrar sends us a floppy disk with
all the deaths that have been registered that week. At |east 90 percent of
all the deaths in England and Wal es cone to the Ofice for National Statistics
(ONS) on disk, using registration systemsoftware. Ten percent still come on
paper, and those are entered at the ONS using an al nost identical software
system The 10 percent that we enter cone largely fromoffices in very rura
areas, with very few events. There may only be 2 deaths a week, and it is
just not worthwhile to have a conputer or to |learn how to use one.

Data is then | oaded directly into the electronic deaths database. From
there, the information on cause (which is just electronic text and positiona
codes) and the necessary bits of additional information, |ike age and sex, are
copi ed across to an internedi ate database, and go into the automated coding
system Eighty percent of all deaths go through the entire automation
process. They are conpletely processed el ectronically, and have not been seen
or dealt with by a coder at all. Twenty percent need sone intervention
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Figure 1. The Automated Cause Codi ng System
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TRACER i s one of the nodul es devel oped at ONS . Basically, it takes in
the cause of death text, splits the text into individual cause terns based on
which line the terns are on or whether there is a conma or a conjunction that
splits the terns into nore than one cause, matches those to entity reference
nunbers fromthe MCAR dictionary, and retains the entity reference nunber and
the position on the certificate.

Most deaths are input, cause coded, and output automatically, with no
intervention. Wth TRACER, the coders can intervene if there are problens,
such as if TRACER cannot maeke a split because there is not a conjunction, if
the certifier has witten several terns in one long stream or if there are
m sspellings that the dictionary does not recognize. (The really comon
m sspel | i ngs, such as anaeni as and haenorrhages with the As and Es reversed,
are in the dictionary.) Unusual msspellings can be dealt with by coders
usi ng TRACER, who correct the spelling so that it will match a dictionary
entry. |If there is no exact match for the termon the death certificate in
the dictionary or the thesaurus, the coders can choose the entity reference
nunber which is closest to the phrase, along with the words which are cl osest
to the words the doctor wote. The coders can actually assign an entity
ref erence nunber, correct the spelling, or format the record so that it
mat ches.

Fromthere, the records go through anot her nodul e-EXTRACT. This noves
the record fromthe internmedi ate database to M CAR, fromwhere they are passed
to ACME and TRANSAX

After TRACER, the records are in a closed system Records that are
rej ected anywhere further along cannot be fixed and still be automatically
coded. |If they are rejected, they have to be coded on line. That results in
only 1CD codes, not entity codes. However, the majority of records actually
go right through wi thout being rejected.

About 20 percent of the records are rejected with M CAR  As expect ed,
these records are for surgical operations, drugs, terns that are not in the
dictionary, and a fewterns for which there is no exact match. Very few
records are rejected with ACVE, perhaps five or six records a nonth. Wth
these rejects, the ACME decision tables usually cannot choose an underlying
cause fromthe variety of 1CD codes for the record

VWhen the underlying and nultipl e-cause coding are finished, the
information is copied back into the internediate database, which wites a new
record for that death to the death database, and all of the outputs can be
processed, both the routine and special ad hoc querying, fromthe death
dat abase. At the end of that process, the following is stored:

under | yi ng cause

unl i nked mul tiple cause

linked nultiple cause

the position of every cause on the certificate

| CD codes

entity codes (if the record was automatically coded)
original cause text

If the death had to be coded manually, then there are not any entity
codes, which nmeans that for those records, there is less detail. The entity
codes that Donna G enn showed are a |lot nore detailed than sonme of the 1CD
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codes, and you can pick up very particul ar di seases, which are often lost in
the other and unspecified bits of the |ICD codes.

Al of the original text is stored exactly as witten by the doctor
That enables a |l ot of detailed searching because the text can be searched for
particul ar words. For exanple, nesotheliomas can be sought because in the ICD
coding they get coded to the site, which is either a pleural tunor, a
peritoneal tunor, or an unspecified site. It is difficult to count them
reliably using ICD codes, but they can be found nore reliably by searching the
text for the word “nesothelionma.”

The verdict is stored on those 20,000 deaths, which are certified after
an inquest. These deaths have a |l egal verdict (suicide, accident, hom cide,
i ndustrial disease, open verdict, etc.), which corresponds fairly well to the
‘“manner of death’ in the United States. W have found it very useful in
checki ng the accuracy of cause-of-death coding by cross tabul ating the verdi ct
agai nst the underlying cause.

Information on duration is also stored, if it was on the certificate.
Duration is reported on only about a third of the certificates. | think that
varies a lot fromcountry to country. Some countries get 2 or 3 percent,
whil e others get 90 percent. Sonme countries do not even have a space for
duration on the certificate.

There have been benefits from automating. Automated codi ng gives better
uniformty. If the deaths are coded automatically, then one does not get
di fferent coders doing different things or the same coder doing different
things on different days. So it does make coding nore uniform It increases
i nternational conparability, and provides multiple cause coding. Cost savings
may al so be a benefit one day, although | amnot sure we have saved any noney
yet.

W& have seen sone di sadvantages as well. W started using this system
for all deaths fromthe first of January 1993. W did not bridge code the
change, which is a shane. Changing frommanual to automated coding is a very
bi g change in how death data is produced. Even though we stayed with | CD-9,
it really was an enormous change. It certainly was the biggest change since
the transition fromICD-8 to 9 and was probably a bi gger change. W did not
bridge code it, so we spent a lot of tinme trying to work out exactly what
happened to our statistics.

There were sonme things that we expected to change—particul arly how
ICD-9, rule 3,(1) was applied. At the sanme tinme, we al so stopped querying
doctors for nore informati on on vague causes, because we were codi ng these
deaths in arrears. W did not start coding 1993 deaths until about Decenber
1993, and we have found in the past that if you send a letter out nore than 3
mont hs after the death, you never get an answer, so there did not seemto be
much point.

At that point, we also did not think that our medical querying system
was giving us very useful information. W were sending queries out on nore
than a 1,000 causes of death, and hardly any of the replies changed the
underlying cause. So we decided to review the system and try to rationalize
it. We have not actually got around to it yet, but are hoping to in the next
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couple of years. (I was very interested to hear that NCHS is building in a
gquerying systemw thin the automated system which I think we could probably
adapt for use in England and Wl es.)

There were al so sone bi g unexpected changes. The worst was that the
aut omat ed system dealt very poorly with our external -cause deaths. They just
suddenly changed, and it took a lot of work to find out why. W are reliant
on ot her people for the devel opment and updating of the coding software. W
do not want to change the software oursel ves, because the advantage is the
conparability, so we do not want our systemto be different. But if there are
lots of users of these systens, we are putting a |ot of work on one country
and one fairly small set of people to do the work of maintaining it for the
rest of us.

Selection rule 3

The bi ggest change that we saw and the biggest effect we expected was
due to the different interpretation of rule 3. 1CD-9, rule 3, says, “if the
condition selected by the general rule and rules 1 and 2 as the underlying
cause of death can be considered a direct sequel of a condition nentioned
el sewhere on the certificate, select that condition(1l).” M office (which
used to be called the Ofice for Popul ati on Census and Surveys but is now the
Ofice for National Statistics) changed this rule in 1984 because we had an
i ncreasi ng nunber of certificates that just said bronchopneunonia in Part |
and usual ly nentioned other inportant diseases in Part Il of the certificate
(2). So OPCS broadened the rule to say that if the underlying condition was
one of eleven term nal conditions, including pneunonia, deep vein thronbosis,
pul monary enbol us, heart failure, liver failure, etc., and if there was any
ot her major condition nentioned anywhere on the certificate, the coder was to
sel ect that major condition. You did not have to have any pl ausible
pat hol ogi cal sequence; you just presunmed the original underlying cause was a
term nal event that could happen to anyone who was already seriously ill.

We did bridge code that change fromthe strict interpretation of rule 3
to the broader interpretation, so there are detailed tables showi ng how that
changed our statistics in our annual volunme of deaths by cause (2). W have a
clear idea of what conditions it affected. Cbviously, the things that were
consi dered term nal went down, because we were not selecting them any | onger

Most of the conditions that increased were chronic disabling diseases,
especi al |y di abetes, denentia, Parkinson's disease, arthritis, rheumatoid
arthritis, all sorts of long-termillnesses |like that. They are things which
our doctors tend to wite in Part Il, as sonething that the patients had for
10, 20 or 30 years and have made them unwel |, but the doctor does not think of
it as the cause that killed them The doctor thinks of the pneunonia they got
in the | ast week as being the cause of death. Primarily this affects deaths
inthe elderly, where there are lots of conditions, and it is often quite
difficult for the doctor to decide what the real cause was. The conditions
that are not affected by this rule change include nost cancers and i schemc
heart di sease (IHD). The effects on causes of deaths at ages under 75 are
general ly much smaller than in older people. M interpretation of this is
that the doctors wite these conditions (IHD, cancer, etc.) as being the
underlyi ng cause of death. They think of them as causing the death, and the
certificate is not conpleted incorrectly; it is nore or less right, so it is
easy to pick the right condition
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The graphs of age-standardi zed death rates by chapter of the 1CD from
1980 to 1994 (see figure 2) show which groups of diseases were or were not
affected by the change in coding. The top line is circulatory diseases. You
can see there is a fairly steady decline throughout that period. There may be
a bit of an artifact there, but it is not noticeable. The next |ine, the next
nost common cause of death, is cancer. | amnot convinced that our rates are
really going down yet. (I amsure we could change our coding and make it | ook
as if they were. W can apparently performmagic with respiratory di seases.)
The third line is respiratory diseases. It |looks as if deaths from
respiratory diseases went down about 25 percent in 1984 (this is a |log scale),
which is quite dramatic, really. The change was really an artifact due to the
change in rule 3. It is nostly due to the effect of excluding pneunonia as an
underlying cause if there was another major condition on the certificate. W
said we were not going to select it as the underlying cause, and the rates
went down 25 percent, both sexes. W changed over to the automated coding in
1993, back to the stricter rule in use in the United States, and the death
rates went back up.

Figure 2. Age-standardized death rates by causes in selected chapters of
| CD-9, England and Wl es, 1980-1994
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The | ower lines on the graphs show you what conditions those deaths were
bei ng coded to instead. Diseases of the nervous system nuscul o-skeleta
di sorders and endocrine diseases all went up. Mbst people do not think of
ment al di sorders as being particularly fatal, especially when you accept that
depression is hardly ever selected as the underlying cause because of the ICD
rul es whi ch make you sel ect suicide, even when it is certified as due to
depressive illness. Nearly all the deaths coded to this chapter are in fact
organi ¢ psychoses (1CD-9, 290), which is nostly senile dementia (290.0). The
nunber of deaths in this category went from about 4,000 to about 9,000 in 1984
—a huge difference, and in both sexes. You can see this group cane down again
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when we began using M CAR and ACME. |If you | ook at sone individual diseases,
this shows up even nore clearly (figure 3). Pneunonia is at the top. Below
that are di abetes and denentia. Again, this is a log scale, so these are huge
sudden changes in rates. The age-standardi zed death rate from senile denentia
nore than doubled in 1984.

Figure 3. Age-standardi zed death rates by sex, with and w thout adjustnent
for rule 3, England and Wal es, 1980-1994
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| tried | ooking at what woul d happen if we took the conversion factors
(comparability ratios) fromour rule 3 bridge coding in 1984 (2) to see if it
could get rid of these artifacts. |If you apply the 1984 factors to obtain a
corrected pneunonia rate throughout the period to 1992, it pretty nuch
elimnates the whole artifact. If you use these factors to adjust diabetes
nortality, there is quite a substantial gap between the 'adjusted 1992 figure
and the 1993 rate. You also find that di abetes went up dramatically in 1984 as
well as in 1985 and in 1986. It has increased steadily since then. Wen it

fell in 1993 it settled down between the change in 1984 and the whol e 1983-
1986 change.

There were other, |ess docunented, changes in nortality coding in OPCS
in those years. There was the rule 3 change in 1984, the dramatic one. Then
urinary tract infections was added to rule 3 for diabetes in 1985, increasing
the rate a bit nore. Then, any nention of peripheral vascul ar di sease was
linked to di abetes. So reporting a nyocardial infarction due to periphera
vascul ar di sease, with diabetes in Part 1l, was reported as a di abetes death.

If you look at multiple-cause data, which is only available for 1985
(3), 1986 (4), 1993, and 1994 (ONS el ectroni c deat hs dat abase), the mentions
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of diabetes are absolutely steady; there is no change. This means that the
change in underlying cause death rates for diabetes is probably entirely due
to changes in how the underlying cause was sel ected. Looking at organic
psychoses (1CD-9, 290-nostly 290.0, which is senile denentia), if |I try to
adjust the rates, they are fine in 1985 and 1986, but for 1992 there is stil
a gap of about 40 percent or nore between the adjusted figure and the 1993
rate using the automated system It is absolutely hopeless to try to correct
rates in the 1990's using 1984 factors.

I do not think that | understand everything that is going on in the
senile denentia data, but | can explain sone of it. | know that there has been
a big shift fromwiting ‘senile denentia’ to witing ‘Al zheiner's di sease’ on
the certificates (5). So a lot of these deaths are actually now going into a
di fferent chapter, but | still do not really understand why there is such a
bi g gap between 1992 and 1993. Unfortunately, |I do not think that there is a
way to adjust for this using the available data. Miltiple-cause data could be
used, but it is nore conplicated, because these deaths can go to Al zheiner's
di sease, which is in the di seases of the nervous systemchapter. This is a
| esson: bridge code any changes in processing the data. Oherw se, you do
not have any idea what is really going on in your nortality data.

Ext ernal causes of death

The ot her big problemwe found was in external causes of death. In
1993, we had a sudden, dramatic decline in death rates from external causes as
a whole, and particularly from suicides and notor vehicle traffic accidents.
W& saw a decline of 17 percent in the age-standardized death rate for nmale
suicide. This seenmed unlikely to be true. The age-standardized rate had been
fairly steady for the past decade, though this conceal ed decreases in ol der
age groups and increases in those under 45 years old. Wen we |ooked at the
age-specific data produced by automatic coding, we saw declines in every age
group in 1993 and 1994 conpared to earlier years. Luckily, we were able to
conpare our data with an independent source. The Home O fice (6) publishes
statistics on verdicts fromcorners’ inquests each year. Wen we conpared the
nunbers of deaths coded to suicide or undetermned injury with the nunber of
coroners’ verdicts of suicide or ‘open,’” we saw a sudden decline in the ONS
coded data which was not present in the coroners’ data reported to the Honme
Ofice (figure 4). Qur suicide figures are usually very close to
t hei r s—bet ween 98 and 102 percent (the variation is because of slightly
different coverage in time periods and places of death or residence). It is a
little bit nmore difficult when you | ook at the undeterm ned deaths. CQur
deat hs coded to undeterm ned injury are usually between 70 and 80 percent of
the Hone O fice's open verdicts. This is because not all open verdicts are
injury deaths. (For exanple, sone may be ‘open’ as to whether asbestosis was
due to the deceased s occupation or not.) Figure 4 shows the position before
we corrected the codi ng of inquest deaths.

For motor vehicle accidents, the picture was sinmlar. The deaths coded
by ACCS showed a 20 percent decline between 1992 and 1993. Though these rates
had been falling for sone years, this was a nuch |arger decline than in
previous years. Conparing these data to independent data collected by the
Department of Transport on deaths within 30 days of a road accident (7) showed
clearly that the ONS data were deficient. W then cross tabul ated coroners
verdi cts and underlying cause of death for deaths on the ONS nortality
dat abase. This showed that there were significant nunbers of deaths with a

8-8



verdi ct of suicide, accident, or open which had been coded to a di sease
category as underlying cause. W have since gone back and re-coded these
deaths clerically and published corrected figures for 1993 and 1994 (8).

Figure 4. Uncorrected nunbers of deaths coded to Suicide (E950-E959) and
injury of undeterm ned intent (E980-E988, except adjourned inquests) as a

percent age of Suicide and Open verdicts reported to the Home O fice, England
and Wal es, 1980-1994
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For deaths due to accidental falls, there was no apparent change in the
rates for nen, while those for wonen appeared to go up very sharply in 1993

and then down again in 1994. It is very difficult to disentangle this. In
Engl and and Wal es quite a nunber of these fall deaths in elderly wonen are
certified as being due to osteoporosis, even when a fall is also nmentioned.

ONS then codes themto osteoporosis. Mst other countries, follow ng the
ICD-9 (1) instructions that an external cause such as a fall cannot normally
be due to disease, would select the fall as the underlying cause. | think
that this is a way of getting out of holding an inquest into these deaths in
the elderly. Any death which involves any degree of injury or unnatural cause
or accident has to be referred to a coroner by law, and in theory has to have
an inquest. In fact, the coroners exercise a bit of discretion here, but the
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| aw says they have to hold an inquest, which is held in public court. W know
that doctors are very reluctant to nention falls and fractures on the death
certificates of elderly patients (9) probably because it causes del ays for the
relatives. One result is that England and Wal es have about half the apparent
nortality rate fromfalls that Scotland has, because in Scotland these deaths
can be certified by a doctor in the normal way.

So what happened when we changed the codi ng was an odd m xture of
artifacts. ACCS coded many deaths certified by doctors as falls (E880-E888)
whi ch woul d previously have been coded to osteoporosis. At the same tine, it
coded many deaths certified by coroners, with a verdict of accidental death,
to di seases because the coroner had not put the injury or the fall in Part |
of the certificate. | think we have not yet conpletely sorted out what is
really going on in death rates fromfalls and fractures.

Dual coding

NCHS nosol ogi sts very kindly re-coded some of our deaths, and expl ai ned
why they selected the underlying cause in each case. W sent thema sanple of
the certificates that we had difficulty with. These were chosen to show the
range of codi ng probl ens we encountered. They were not a statistically
representative sanple of the deaths. W found that there really are
differences in the interpretations of what is an acceptabl e sequence, and what
is a default sequence (i.e., one which nakes you junp to sonmewhere el se using
rule 3 or |inkage or one of the other nodification rules). There are a few
differences in specific codes, but those are fairly rare, and there is a big
difference in how we use the verdict or manner of death to select the
under | yi ng cause.

The easiest bit, and the bit that we can di spose of very quickly, is
specific codes. There are very few of these, because nost di seases are
i ndexed. There are a few where we end up in different places. They tend to
be di agnostic ternms made up of long strings of words. You can end up in
di fferent categories depending on the order in which you take the words when
using the 1CD index, particularly the choice of lead term For exanpl e,
multi-infarct dementia, denentia due to having a whole series of mnor
strokes, the United States codes that to 290.4, which is atherosclerotic
dementia. We start with infarct, multiple, and we end up with ‘unspecified
other late effects of cerebrovascul ar di sease’ in the cardi ovascul ar chapter
So they are both perfectly sensible, and we end up at 434.9 and they end up at
290.4; we are in different chapters. It is not that common, but it does make
sone difference

The nost significant difference in actual codes is probably that we were
coding AIDS to the disorders of inmunity chapter. The code is 279.1, and as
you know, the United States uses the bl ock of *042-*044, so that they could
get nore detail. W knew that change was going to happen. So we can stil
find our AIDS deaths, and we can explain to people why they are in a different
chapter fromwhere they used to be, and why infectious di seases have gone up
That is not a problem

Using the format of the death certificate recomended in the
International Cassification of Diseases (ICD)(1), the condition thought to be
t he underlying cause of death should appear in the | owest conpleted |ine of
part |I:
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l. a. di sease or condition directly |eading to death
b. ot her disease if any, leading to a
C. other disease if any, leading to b

. other significant conditions contributing to the death, but not
part of the direct sequence

VWhat | amgoing to do nowis show you a few death certificates where ONS
gets different codes now fromwhat we used to get, and see what you think they
ought to be (see Appendix). First of all, here are sone questions about what
is an acceptable cause. |If you have a death certificate that says
cerebrovascul ar acci dent or cerebrovascul ar henorrhage or cerebrovascul ar
t hronbosi s, due to nyocardi al infarction, how many people go for mnyocardi al
infarction as the underlying cause? How nany people go for cerebrovascul ar
acci dent as the underlying cause? Al nost evenly split there.

In Engl and and Wal es, the coders had been told that nyocardi al
i nfarcti on cannot cause stroke, and stroke cannot cause a heart attack. In
the United States, either one can cause the other, as far as | know, if that
is what the certifier has witten down. So ACCS codes it as 410, England and
Wal es code it as 436

Here is another one where there are differences in the same sort of
thing: 1a, Toxic negacolon due to Crohn's colitis, and then 1b, Crohn's
di sease. England and Wal es code the underlying cause as Crohn's di sease
affecting the colon, 555.1, the ACCS systemcodes it as 556, which is an
unspecified colitis.

Multiple brain contusions due to an epileptic fit, due to epilepsy, with
a verdict fromthe coroner, natural causes. Wth this one | think there is
actual ly something wong in the software because | think the ACME deci si on
tables say that injuries can be due to epilepsy, but it is com ng out as 928.9
(unspecified accident), and I think that nmay be our fault in the processing
somewhere. England and Wales woul d definitely code that certificate to 345.9,
epi | epsy unspecified. |1 do not actually think that there is a disagreenent on
whet her that is an acceptabl e sequence or not, but | think we need to work out
where the software is making the error

Now, here is an exanple where we differ in interpreting what is a

default sequence: Pneunpnia in Part |, carcinoma of the bronchus in Part I1.
No durations for either of them England and Wal es sel ect carci noma of the
bronchus, the ACCS system sticks with the pneunonia. | chose this one because

we actually had a problemin that a physician epi dem ol ogi st conpl ai ned about
the coding of a death Iike this in a research study. There were only 120
deaths in three years where this nade a difference, out of all the thousands
of lung cancer deaths. It is not a big problembut there is certainly a rea
difference in interpretation of the 1CD selection rules.

Here is another one which gets a little bit nore conplicated: acute
renal failure due to acute tubular necrosis due to urinary tract infection
(UTl) and di abetes nellitus. The certifier cannot deci de which of the
conditions on the last |ine causes the di seases above it. How many peopl e use
rule 3 to link with diabetes nmellitus? ONS would accept the sequence as far
as the UTl, but then use rule 3 to select the diabetes nellitus and it is
coded as 250.3 (with renal conplications). The automated systemcodes it to
t he UTI.
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Now we nove on to a real problemwe had with the verdict, which is the
manner of death box on the death certificate, and for us is the coroner's
| egal verdict at the end of an inquest. W have real problens because the
cause part of a coroner's certificate gets witten by the pathol ogi st after
t hey have done a post-nortem (The coroners’ death certificates have only
been in the standard format, (1la,1lb,1c, 2) for 3 years, and | do not think we
have expl ai ned the significance of the sequence properly.) Then, several days
or weeks after the pathol ogi st conducts the post-nortem the coroner holds an
i nquest, and he or the jury come to a verdict. The verdict sonetines does not
agree with what is witten in the cause section. It is then very difficult to
deci de how you are going to select the underlying cause.

For exanple: Left ventricular failure due to ischem c heart disease
(IHD), but then the ischem c heart disease was due to the fractured neck of
femur, which was due to a fall in the hospital, and the coroner decided this
was an accidental death. | do not think fractures can cause ischem c heart
di sease, even if they can precipitate an infarct in soneone who has IHD. |
think it is a rare sort of aetiological sequence there. On the other hand,
the coroner says this was an accidental death. That is his verdict, or that
is ajury' s verdict: this person died as a result of this accident.

The aut omated system sel ects i schem ¢ heart disease because that is an
accept abl e sequence and you believe the certifier here. ONS goes with the
verdict. |If the verdict says “accidental death,” it is selected as the
under | yi ng cause.

Here is another one: 1a, Cardiac arrest. The verdict, “took her own
life while the balance of her mind was disturbed.” W code that to suicide by
ot her or unspecified nmeans. The automated systemcodes it to cardiac arrest.

PARTI Cl PANT: If there was a check box that said suicide, suicide would be
printed in Part 11, the multiple cause, but the underlying
cause of death would be cardiac arrest. Because there is no
i nternal cause on how the suicide or the external cause cane
about, you cannot select suicide. Followi ng the rules, we
have to go with cardiac arrest but put suicide in Part Il as
a multiple cause

DR. ROONEY Right. ONS would code the underlying cause as suicide by
ot her and unspecified neans. | think it is E958.9.

This is the | ast exanple: Heart and liver failure, “took an overdose of
paracetanmol” in Part Il1. (Paracetanol is roughly equivalent to Tylenol.)
Verdi ct, open

It is open as to whether it is an accident or a suicide, so it is an
injury. W would code that to E980.0, which is undeternined intent, poisoning
by aromatic anal gesics. ACCS codes it to heart failure, because there is no
sequence. If it had been liver and heart failure, then there would be a
sequence. Then you could select the poisoning. But if it is heart and liver
failure, you are stuck with the heart failure, because of the selection rules.
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Concl usi ons

These are bad certificates. One of the key things to renenber is that

if the certificate is filled out properly, you hardly ever need the rules. It
i s when people are filling themout badly that things go wong and you have to
apply rules. If we have differences in the way we apply those rul es because
of differences in what we understand as an acceptabl e sequence or a default
sequence, it will affect our statistics. It will nmean that they are not

conpar abl e between countries.

The decision tables in the software are based on what is understood as
bei ng a pat hol ogi cal sequence that is acceptable, and what is understood as
being so likely, that it should be assuned, and that affects all our
statistics. Differences in these underlying assunptions are what caused the
big artifacts in England and Wales’ nortality data: an apparent doubling or
hal vi ng of deaths fromsenile denmentia. W are not talking about little
changes at the margins.

So, | think we all need to understand what goes into this kind of
decision. | would like to think that there woul d be some way that we can
arrive at a consensus on sequences, what is acceptable, what is not. There
wi |l be sone variation and opi nion between countries, but the purpose of using
an international classificationis to try and get statistics which are
conpar abl e over time and between countri es.

The purpose certainly for me of using an autonmated system which is the
same in a lot of countries, is to inprove that conparability. Then we can use
i nternational comnparisons for epidem ol ogy and public health purposes—for
i dentifying probabl e causes of diseases and what sorts of preventive nmeasures
we can take. If we are all coding deaths differently, we cannot possibly
reach sound conclusions fromdata that we have all produced in different ways.
So |l would like to think that we can come up with some kind of mechanismfor
arriving at consensus on what should be in our autonmated software, what
deci sions the decision tables (10,11) should be naking.
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MR, ARRUNDALE

DR, ROONEY:
DR | SRAEL:
DR, ROONEY:
DR, DONOVAN:

Comment s

Just to conment on the denentia rates, in Scotland over the
| ast 10 years we have noticed an increase in the age-
standardi zed rates for dementia. | do not have the figures
with ne, but that could Iikely happen.

Qur rates have gone up, very definitely, but that is fine.
My correction factor should still get certificates being
witten now to the nunbers we are getting now, but it does
not. Either the certificates are witten differently or
there is nore difference in that coding than | understand.
| think it is a conbination of both.

I think that Dr. Rooney’s presentation is a very inportant
contribution to the understandi ng of internationa
conparability of data. W all know that there are

di fferences, but nmany of them have been nore or |ess either
unidentified or swept under the rug, because we are “al
using the international advice guidelines and
docunentation,” and we quite glibly make direct conparisons
fromcountry to country, knowi ng that there can be these

ki nds of problens in the data.

I think what Dr. Rooney has done is show that in an attenpt
to standardi ze and nake conparable, we are going to find a
nunber of these. In ny opinion, which way they are
resolved, if they are to be resolved, is |less inportant than
they be resolved as an international issue.

| have one other point. On your use of the bridge coding
rati os to adjust your data, they were cal cul ated at sone
point intime. | believe that after 10 years they probably
have decayed in their utility and value. Nevertheless, it
was what you had, and | thought it was a very usefu

exerci se.

| agree entirely with that. They are not good enough for
correcting the data in the last half of that period, but
they are all | have. 1 wish we had bridge coded it.

I would like to say just quickly, thank you again to the
peopl e at NCHS who did the dual coding for nme, and showed ne

that the differences are real. In the interpretation of the
rules, it isn't just that sonething is going wong in the
software. It really is that in different countries, people

have different opinions on what is an acceptabl e sequence
and what is not. But it was very kind of themto code al
our bad certificates for us.

I think the explanation for the problens in relation to
denmentia, at least if Australia s experience is any guide in
relation to yours, is that the percentage annual increase in
denmentia deaths is not independent of age. In fact, it is
quite strongly age related, and is very nuch higher at the
ol der ages than at younger ones. That may be why your
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DR ROONEY:

DR JOZAN:

DR, ROONEY:

DR JOZAN:

correction factor applied at the tinme you started using it,
and not in 1984, if that was the right year, and why that
factor was no | onger applicable 10 years |ater

It is nmore than that. | have |ooked at it in 5-year age
groups, up to 1995. It is going up at nore or |ess the sane
ratio in all age groups. The absol ute nunbers are nuch

hi gher in the higher ages, but the relative increase is
roughly the same for us in different age groups.

The group at the top, the open-ended 95 plus or 85 plus is
goi ng up astronom cally, because that group is not properly
age-standardized. It is open-ended at the top; so you will
have nore and nore 110-year-olds in it over time. But if
you | ook at the actual age-specific rates in the closed age
groups in our data, it is going up relatively about the
same. It is going up in the 60-year-olds.

But still, this is a very strong argunment. | think for the
future, taking into account the increase in |life expectancy
at the older ages, it probably would be advisable to
standardi ze death rates up to age 80 and to | ook at deaths
over the 80 age group using a different approach, even from
a nosol ogi cal point of view, because they are definitely
different by nature.

| agree. The deaths over 80 or 85 are very different. You
get hundreds of causes witten on the certificate. It is
often a rather arbitrary choice. Another thing that
happened in our data was that the person in charge in 1985
put into the certificate instructions for the doctors that
over the age of 75, if you could not decide what the
underlyi ng cause was, you could put old age. So we actually
have an increase over the years, too. 1In every age group
from 75 onwards, we have a huge increase in deaths that are
actually certified as due to old age. The nunbers bel ow age
85 are tiny, but above 85 we are getting 5,000 or 6,000
deaths a year now.

For external causes in which falls on the sane | evel are

i ncluded, they are fairly frequent in Wstern European
countries, the United States, and Canada, where there are
ol d people, old ladies who are in their own hone, and fal
because of certain reasons. |In the Russian Federation or in
the former Soviet Union, where the population is much
younger, there are much fewer falls on the sane |evel, but
there are nore accidents, traffic accidents, and homni ci des.
If you conmpare the age standard, the gap is not as |large as
in France. So that is a very serious issue.

It is not really a question to you, but | thought that your
talk was excellent, and it served to convey a nmessage that |

think is very inmportant. It was suggested on the first day
that conversions to automati on and |1 CD- 10 should be done at
the sane tine in order to mnimze disruption. | think you

are conpoundi ng and confusing issues you will never fully
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DR ROONEY:

under st and unl ess you do the conversions separately and
bri dge code separately, and try and understand the nature of
t he probl ens.

| certainly would prefer to do the changes at different
times. This same year, we al so changed the coroner’'s form
We changed from using date of registration for our

tabul ations to date of occurrence and we changed the
standard popul ati ons that we used for our age-standardi zed
rates, fromthe 1981 to the 1991 popul ation, and fromworld
t o Eur opean.

It drove me absolutely mad. There was not hing stabl e across
this year, so you really could not nake sense of it. Now, |
could deal with the populations. | can just do that nyself,
so that is not a real problem |If we had bridge coded it, |
am not sure | would have m nded how nuch was due to the
coroner's formand how much was due to the coding, as |ong
as | had ratios that | could nmake sense of the data.

woul d have preferred to have them separate, but | think you
cannot al ways be an absolute purist on that. Bridge coding
is expensive and it is difficult to understand.

I think sone people may have to do the two changes at once,
as long as you bridge code the changes really thoroughly, so
that you understand what your new data neans conpared to
your old data. That is nore inportant than doing them
separately, | think. 1 would prefer to do them separately,
but if doing them separately nmeans doing a slipshod quick
l[ittle conparison or doing a major change and i nproper

bri dge coding of a whole year's data or sonething, | would
go for the latter, personally.
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Appendi x.

Exanmpl es of death certificates from Engl and and Wal es used in the dual

exer ci se.

Deat h

Deat h

Deat h

Deat h

Deat h

Deat h

certificate nunber 1
la cerebrovascul ar acci dent
b acute nyocardial infarction
c
Il
certificate nunber 2
la toxic negacolon due to crohn’s colitis
b crohn’s di sease
c
Il
certificate nunber 3
la multiple brain contusions
b epileptic fit
c epilepsy

Il
verdict: natural causes

certificate nunber 4

I pneunoni a

a
b
c
Il  carcinoma of bronchus
certificate nunber 5

la acute renal failure
b acute tubul ar necrosis

c urinary tract infection and di abetes nellitus type

Il
certificate nunber 6

la left ventricular failure

b ischaemic heart disease

¢ fractured neck of femur follow ng fal

Il
verdict: accidental death
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Death certificate nunber 7
la cardiac arrest
b
c

Il
verdict: took her own |life while the bal ance of her m nd was di sturbed

Death certificate nunber 8

| heart and liver failure

a
b
c

Il took an overdose of paracetonol
verdict: open
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Techni cal Aspects of Language Conversion:
Details of the NCHS M CAR Systens

Janmes Hart, QAO Corporation?

Note. Mich of the technical information in the NCHS M CAR systens have
changed since the presentation of this paper. For updates to the systens,
pl ease contact the National Center for Health Statistics.

This presentation focuses on three main areas of the |1CD 10 software,
currently under devel opment at the National Center for Health Statistics
(NCHS). The first covers the technical details of the M CAR systens, how t hey
are created, and the elenments that nake themwork. This is targeted for those
who are interested in porting the MCAR software to another platform such as
Uni x or OS/ 2.

The second focus area concentrates on aspects of |anguage conversion
Specifically, what portions of the systens would be affected by a conversion
to anot her | anguage, the feasibility of conversion, and the work required.
Thi s includes an overview of how Super-M CAR works, targeted for those who are
interested in converting the M CAR software to anot her |anguage.

The final part of the presentation is a quick overview of the efforts
required to nodify decision tables in M CAR200 or ACVE. This is useful for
those who are interested in using the NCHS system but need to classify terns
differently.

M CAR

The software systens are witten using Mcrosoft Visual C C++ version
1.52, the last version devel oped by Mcrosoft for 16-bit applications. W al so
rely heavily upon Mcrosoft’s Foundation O ass Library, which is a library of
standard C++ routines for handling the visual elenments of W ndows-based
progr amns.

Dat abase

Data is stored in an X-base conpati bl e dat abase usi ng the CodeBase 5.0
dat abase engine from Sequiter Software, Inc. This engine does not require a
license fee for the users of the software nor a client-server overhead such as
SQ or Oracle require. As well as the DOS and W ndows versions, there are al so
speci al versions for OS/ 2, Unix, and several other operating systens.

Contractor to the National Center for Health Statistics.
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System requi renents

We are often asked about the m ni mum conputer requirenents to run these
systens. W& have two configurations that we publish, one is a mninum
configuration, which is the bare m nimum you can have and effectively run the
system W al so have a suggested configuration, which we feel allows you to
run the systens at optinmal perfornance:

M ni mum Configurations for the 1CD-10 M CAR Software Systens

Super - M CAR Processi ng, M CAR100/ 200 PC- ACVE/ TRANSAX

Option M ni mum Requi r ed Suggest ed

CPU 486/ 50 Pentium 75 or higher
RAM 4 Megabytes 16 Megabytes

HDD 340 Megabytes 850 Megabyt es

Moni t or VGA VGA

Qperating System M5 W ndows 3.1 M5 W ndows 3.1

O her 3.5" floppy, nouse 3.5" floppy, nouse
Hash t abl es

Al of the MCAR prograns rely heavily on a series of data tables. These
can be sinple | ookup tables or decision tables. The ol der mai nframe versions
of the progranms used virtual storage files for these tables. The ori ginal
versions of PC-MCAR Data Entry and PC- ACME/ Transax used a variety of data
representations, froma dBASE |1l data base to ASCII tables with specific
| ookups. As the tables becane |arger, however, these |ookup nethods becane too
slow for data entry and processing. As a result, we have turned to a data
structure called a hash table for storing our |arge dictionaries.

Hash tables are the fastest | ookup nethod available for |arge data
tables that do not change fromone tine period to the next. The theory is
that the key value that you are |ooking up is used as an index into the file.
For exanple, in the MCAR dictionary, we mght want to | ook up the term “ACUTE
MYOCARDI AL | NFARCTION' to get its entity reference nunber (ERN). The hashing
routine will take the termand perform mat hematical calculations on it,
reducing it to a nunber. That nunber will be the position of the termin the
di ctionary. For exanple, if acute myocardial infarction returns the nunber
200, then that termw |l be the 200th entry in the dictionary. W can then go
to that point in the dictionary and read the ERN for that term

The advantage of this nethod is that the hard drive only has to be
accessed once. The nost time-consum ng aspect of any PC- based programis
accessing the hard drive. Early versions of our |ookup tables used a
sequential search which read every record until it found the one it wanted. If
t hat happened to be the last one in the table, you could be |ooking for a | ong
time. Later, binary searches replaced the sequential searches, which
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significantly reduced the nunber of times the disk had to be accessed. Keyed
dat abase searches further reduced the processing tine.

In the 1996 version of the M CAR software, the hash tables were
i npl enented for all of Super-M CAR and PC-M CAR data entry, and for the |arger
| ookup tables in M CAR100/200. W have al so begun to use the conmputer’s
ext ended and expanded nenory for the hash tables. Loading the tables in
ext ended nenory neans that the | ookup takes place in conputer RAM not on the
di sk. The lookup tine required is a third of what it was previously.

The hash tables are the cornerstone of all of the systens. Any
nodi fication to the systenms for operating systens, |anguage, or decision
tables requires nodifications to the hash tables. NCHS can provide the base
files fromwhich the tables are built, the prograns that we use to build them
and the necessary source codes for hash table buil ding and | ookups.

Conver si on

Several countries have asked us about conversion of the software, either
to anot her operating systemor to another |anguage. One of the reasons that we
originally chose the C language (and later C++) for our systens is that these
| anguages are used on al nost every type of machine, from personal conputers
(PCS) to mainframes. Theoretically, this will nake it easier to port the
prograns to another platform The database, interface and tables need to be
consi dered when porting to another operating system

Dat abase

As nentioned earlier, we use the Codebase database package because it
has several advantages over nore traditional client-server databases. First,
there are no license fees for nultiple users. Devel opers can buy the package
once, create prograns that use it, and distribute it freely. Second, because
there is no overhead, progranms can be stand-alone. There is no requirenment to
connect to a network or link into a distributed system One person worki ng
al one can use the systemw thout requiring support personnel or the
adm ni strative costs of supporting a large system Third, it has versions for
DOS, W ndows, OS/2, UN X, and Maci ntosh.

Interface

We use the Mcrosoft Foundation O asses to handl e our interface issues,
pl us a nunmber of Visual Basic controls. To convert to another operating
system you would need to replace our interface routines with those native to
your system Under UNI X, you might want to convert to XW ndows/MOTIF or sone
other interface type. Under OS/2 or Macintosh, you would have to replace our
W ndows routines with the proper Desktop routines.

Tabl es

VWil e the hash table concept is viable on any operating platform there
wi Il be sone required changes due to the change in the new operating systens
architecture. File names may be different. The libraries used for extended and
expanded nenory managenent will be usel ess, and perhaps unnecessary. In either
case, you would need to know the underlying principles of our hash routines
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and be able to duplicate themon your system As another option, you could
repl ace the entire hash systemw th a | ookup met hod or database that is native
to the new operating system This may affect performance, but nmay be easier to
i mpl enent .

Language conversion

Only the data entry systens, PC-M CAR and Super-M CAR, process litera
text. Therefore, only they need to be converted from one | anguage to anot her
Si nce Super-M CAR and PC-M CAR performthe same function, that of collecting
data and preparing it for M CAR processing, only one of the two packages needs
to be converted.

The first decision is which package to convert. One of the major factors
bearing on this decision is the ability of your data entry personnel. PC
M CAR requires trained data entry operators, while Super-MCAR requires little
or no training for data entry operators, but requires nore detail ed conversion
by the programm ng staff.

The underlyi ng backbone of both data entry packages is the M CAR
dictionary. The MCAR dictionary is a list of over 200,000 nedical conditions
t hat have been reported on the death certificate. Both Super-M CAR and PC
M CAR rely on that dictionary. Both data entry packages format the data entry
literals in such a way that the resulting terns can be | ooked up in the M CAR
dictionary to find an ERN, the six-digit code the software uses to identify
each discrete cause of death.

In addition to the M CAR dictionary, both PC-M CAR and Super-M CAR
i nclude an interactive spelling checker that validates the words as they are
entered. The spelling dictionary, called the nmedical lexicon, is a list of the
over 9,000 words that appear in the MCAR dictionary. |If the word is
m sspel l ed, the software offers a list of suggestions. In the 1996 and prior
versions, the software used a traditional Soundex |ookup with data contai ned
in a hash table. While this worked well, the suggestion lists were not al ways
the best. For 1CD 10, the Soundex |ookup will be replaced with a data
structure called a TRIE. This is the structure used by the spelling checkers
in word processing software. It creates a formatted database that contains
within it a representation of all the correctly spelled words, then uses an
algorithmto traverse the database, assumi ng that the word entered contained
either an extra letter, a dropped letter, or transposed letters, as these are
t he nmost conmon causes of m sspelled words.

PC-M CAR

PC-MCAR requires a trained coder to read the death certificate
determ ne the causes of death reported on the certificate, and enter those
causes in the proper format so that the termentered can be found in the
dictionary. However, it also allows for sonme words to be dropped fromthe
term such as POSSI BLE or NMASSIVE, and for sone words to be exchanged for
synonynous words, such as ABDOVEN for ABDOM NAL. In addition, it allows for
plural words to be replaced with their singular formif the plural form does
not exist in the dictionary. After each change, the resulting termis verified
inthe MCAR dictionary. The best term the one with the fewest words dropped
and exchanged, is kept.
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To convert PC-M CAR into another |anguage, the entire M CAR dictionary
needs to be converted as well as the lists of droppable words and synonyns.
The part of the programthat identifies plural words and replaces themwth
singular forms will also need to be nodified. The rules for matching the
di ctionary, however, does not need to be changed. The lexicon (the list of
properly-spelled words) will need to be converted and the TRIE will need to be
rebuilt so that the spelling checker will check the spelling in the new
| anguage. However, once the M CAR dictionary is converted, gleaning the words
for the lexicon is a trivial issue. The software would al so have to be
nodi fied so that captions, nessages, and help files would be in the new
| anguage.

Super - M CAR

Si nce Super-M CAR uses | anguage nore during processing, one would
suspect that it would be nore difficult to convert. However, depending on the
| anguage you are converting to, this may not be the case.

Scot | and has taken Super-M CAR and converted it from Anerican English to
British English. Although it was tine-consuning, it was not a huge task.
There are not a lot of differences between the two | anguages. Mst of the
differences are in spelling. For exanple, in the United States we spel
Esophagus with an ‘E', while in Britain it is spelled ‘OE.’ Every tinme the
word was entered into Super-MCAR, it would be flagged as a misspelling. If
not corrected, it would never match the dictionary.

Super-M CAR contains a dictionary that | ooks up each word and assigns it
a category based upon its definition. This dictionary also can automatically
exchange a word for a standard repl acenent. For exanple, the abbreviation
“2nd,” is always replaced with its neani ng, SECONDARY. This all ows Super-M CAR
to inmredi ately replace a word that does not appear in the dictionary with an
equi val ent word that does. To solve the British English problem Scotland s
programer only needed to nodify the dictionary so that OCESOPHAGUS was al ways
repl aced with ESOPHAGUS and the word OESOPHAGUS was added to the | exicon. Wth
the word in the lexicon, it was accepted as correctly spelled.

O course, British English and American English are a ot nore alike
than Anerican English and, say, French. But it is possible that the sane
solution could work for French, or any other |anguage. To denonstrate how
| anguage conversi on woul d be done with a non-English | anguage, | have an
exanple in French. The English term ADVANCED LIVER CANCER, translates to
CANCER DU FO E AVANCE in French. As each word is entered, it is |ooked up in
the lexicon. If the 9,000 words contained in the |exicon are translated and
rebuilt, then once processing begins, each word is |ooked up in the dictionary
as it is converted to the English equival ent.

CANCER ==> CANCER
DU ==> OF

FOE ==> L| VER
AVANCE ==> ADVANCED

9-5



Each word is assigned a nuneric definition as foll ows:

Li nki ng wor ds

ACUTE, CHRONI C, SUBACUTE

Modi fiers

I nfectious parasites

Body site nodifiers (Left, right, upper, lower, large, small)
Body sites

Cancer Modifiers (T Cell, Squanous Cell)

Lead terns

Neopl asm ¢ | ead ternms (cancer, carcinom)

Infectious | ead terns (pneunoni a)

CoNoURLNEO

Then the nuneric definitions are applied to the terns:

8: CANCER CANCER
0: DU OoF

5: FA E LI VER

2: AVANCE ADVANCED

Super-M CAR ranks the words by nuneric category:

0: DU OoF

2: AVANCE ADVANCED
5: FA E LI VER

8: CANCER CANCER

Words defined as “0" are dropped since they do not divide or link terms. This
| eaves ADVANCED LI VER CANCER, which is what woul d have been matched if it was
entered in English.

Language requirenents

Super-M CAR al so incorporates a nunber of other helpful tools that aid
in conversion. The translation does not need to be a direct one-word-for-one-
word translation. Even in English, there are two-word terns that should be
kept together-Gunshot wound, for exanple. Wen these two terns are entered
together, they are |linked by Super-M CAR. Once |linked, they are treated as a
single word for all processing purposes. In cases where it takes two words to
express a concept represented by a single English word, the sane process is
used to conbine the words into the English equival ents.

Translation is much snmoot her when the | anguage contains a defined set of
linking words with standard rules. By linkage, | nean a word whi ch causes an
action when it appears in a sentence. For exanple:

CANCER OF THE LI VER AND LUNG
This should be reported as two separate ternms, LIVER CANCER and LUNG CANCER

The word AND dividing two body sites with a single | ead termindicates that
each body site should appear with the lead term Another exanple is:
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PNEUMONI A W TH LUNG CANCER

In this case, the word WTH divides two lead terns and thus two conplete
terns. This would be processed as PNEUMONI A as one term LUNG CANCER as
another. A conplete translation of Super-M CAR requires:

Conversion of the MCAR dictionary

Conversion of the Wrds dictionary

Conversion of the Lexicon

Conversion of the Drop words, Synonyns, and other associ ated
t abl es

Transl ati on of the External Cause Pronpt coder

Transl ati on of over 600 word-specific exceptions

Conpl ete transl ati on of the code.

RN E

Noo

There are five conditions that can apply to every word in a phrase processed
by Super-M CAR

Can the word be dropped?

Does the word have a synonymw th which it can be repl aced?

Is the word the plural formof a singular word?

Does the word have a common abbrevi ati on?

Is there nore than one word in the line with the same category?

GhRownbE

Once these paraneters have been established and the words ranked, Super-
M CAR goes through a series of |oops to check every possibl e conbination of
drops, synonyms, plurals, abbreviations, and word orders to see if the termis
inthe dictionary. If it finds nore than one conmbination in the dictionary, it
accepts the one that has the greatest number of words with the | east nunber of
synonym r epl acenment s.

Once all nedical processing has been conpl eted, the external cause
processor | ooks for unmatched terns indicating external causes. The rel ated
terns are pulled together to build an external cause pronpt for each term and
to match the dictionary for both the termand any nature of injury codes
i thedded in the term

Modi fyi ng tabl es

The last topic is the nodification of the tables in the NCHS systemto
nmeet the needs of other countries. Adding a termto the dictionary seens |ike
a sinple task, but it can be difficult because the tables can be so conpl ex.

It may only require nodifying 2 tables, but it could also require
changing up to 30. Soneone with a thorough know edge of the system needs to
make t he changes. The term needs to be added to the M CAR dictionary used by
PC-M CAR and Super-M CAR, and assigned an ERN. Then the ERN needs to be added
to the ERN conversion table, CVTERN, used by M CAR200.

In addition to the ERN and the I CD code, this table also contains a
series of flags that indicate other tables and circunstances under which this
ERN may need to be nodified. There are 27 tables that M CAR uses, from age and
sex edits to Intent of the Certifier to histological cancers. Wiile no term
will affect all 27 of them the person building the tables nmust know which
tables will be affected. NCHS can provide the program source codes, routines
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used for building the tables, and base files fromwhich the tables are
created.

Causal rel ationshi ps

There are some tables that can be easily nodified. For exanple, the
causal relationship tables in ACME can be changed quite easily. These tables
define causation of disease, specifically, which entities can be caused by
whi ch other entities. Sone countries disagree with NCHS s definitions of
causation, and sone rel ationships are nore valid in other countries than in
the United States. The causal relationship tables contain an entry for each
possi bl e causal relationship. If disease X can be due to condition Y, then
that relationship is in the table. To add a relationship, it is only necessary
to add the relationship to the data file and rebuild the table. To renove one,
sinmply delete it and rebuild the table. This only affects the underlying
cause.
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DR, ROONEY:
M5. GLENN
DR, SANTO
MR HART:
DR KARDARN
MR HART:
DR VELTNER

Comment s

There are several inprovenments in Super-M CAR, including
this much nore sophisticated ability to split terms. There
are al so sone advantages in the Tracer program which
essentially tries to do the sane thing. (1 think Tracer may
be alittle nore flexible.) 1Is there any way that we can
get the best out of both progranms, rather than having to
deci de one way or the other?

One project that we have been discussing is the ability to
go into the Super-M CAR dictionary on an interactive basis
and do nore with it than we have done before. Part of our
problemis that we are changing froma mainframe systemto a
PC system and the dictionary prograns are still on the

mai nfrane. W need to get everything into the PC system
before we can start tal king about those kinds of changes. |
really like what can be done in Tracer. There are a |ot of
benefits. Since our States are using the system we want to
have sone consistency, but | would also like to see nore
flexibility.

You said that the choice between PC-M CAR and Super-M CAR
woul d be the need for trained coders to enter input data in
M CAR.  Are there other differences which should be

consi dered before choosi ng between PC-M CAR and Super- M CAR?

VWll, there is also the question of how difficult it is
going to be to convert the software. | do not know if there
can be a direct word-to-word conversion of the Super-M CAR
dictionary fromEnglish to Portuguese. That is sonething
you woul d have to check into yourself. It may be inpossible
for you to convert Super-M CAR, but it may be possible for
you to take the principles of Super-M CAR and adapt it to
Por t uguese.

I would like to nake a remark about different |anguages.
Sonetimes you can translate and reshuffle words, but very
often things are said in a quite different way. For
exanpl e, in German you can conbi ne words to create conmpound
words, which are quite difficult to anal yze.

One of the things that can be done in Super-MCAR is to take
a single word in one | anguage and convert it to a phrase.

An English phrase can be converted to a single word. In
terns of conbining words, | do not know exactly how t hat
woul d wor k.

Have you consi dered what woul d happen if you did not
translate the words, but just the ICD codes or the ERNs, in
the decision tables? O course, the ICD codes woul d not
give us the detailed information about the di sease but m ght
be hel pful for translation between | anguages with very
dissimlar grammatical patterns. Perhaps at sone point it
woul d be possible to conpare nortality data on the basis of
a M CAR or Super M CAR program
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2

3

GLENN:

PEREZ:

MONTELLA:

MONTELLA:

SANTCO,

For clarification, when we say decision tables, we are
usual 'y tal ki ng about ACME, which uses I1CD-9 codes. M CAR
uses entity reference nunbers in the decision tables. They
can be converted to I1CD-9 codes but there will be sone

anbi val ent relationships. There will be a set of true 1CD-9
or 1 CD-10 decision tables, but sonme records will be

rej ected.

One reason that we used the entity reference nunbers instead
of the 1CD codes was to make the data entry systens

i ndependent of the ICD revision. It also gives an extra
level of clarity in terns of querying the database.

In Spain, we have four official |anguages. The physicians
wite the death certificates in those four |anguages. In
Cat al onia, we have two official |anguages. W wanted to
translate the dictionary and use the NCHS aut omated systens.
It was inpossible for us to translate both |anguages. Qur
alternative was to use neural networks (see Chapter 17). |
do not know if that is an option for other countries.

I think that is certainly a possibility. Wile it would
have been possible to convert the M CAR dictionary to both
of the | anguages that you use and have both of those

| anguages in the dictionary, the dictionary woul d have been
much larger. You could have each termin the dictionary and
just nmultiply the size of your dictionary and the size of

t he j ob.

Wth the | anguage conversion, you reorganize to put the
entity in the English order. | think this may be a problem
in the sense of the interpretation of this nmedical entity.

Having the words in a different order would create a
di fferent neani ng?

Sonetinmes the interpretation of the sane nedical entity is
different in a different | anguage. |If you reorganize only
the words, the nmedical entity may have a di fferent neani ng
and perhaps a different code.

| had not noticed any case in which changi ng the order of
t he words changes the neaning of the nedical entity. Maybe
this needs further consideration

VWhat are the differences between M CAR1I00 and M CAR200?

M CAR100 is going to disappear in the ICD 10 systens because
it is sinmply reprocessing a dictionary match that has

al ready been done. M CAR200 reads the entity reference
nunbers and converts themto their |1CD codes, applying rules
and |inkages and | ooking for age or sex nodifications. Wth
M CAR200, the data can conme from PC-M CAR or Super-M CAR
The nunber of rejects may be higher with the Super-M CAR
data, sinply because Super-M CAR can not match the
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dictionary as often as a trained coder. Super-MCAR s
t hroughput is five to ten percent |ower than PC-M CAR s,
al t hough that gap is closing.

On a slightly different point, can you tell us a little bit
about how nuch work or extra work will be involved in
running a set of death certificates through the ninth

revi sion version of one or nore of these systens, conpared
to the tenth revision version, to produce the bridge coding?
WIIl the sanme original data entry work in the two systens,

or do they have to be re-entered?

The sane original data entry will work in both systens.

Is it an oversinplification for me to think that it would be
relatively easy to redo a large batch of records in order to
get the comparability ratios?

If we use Super-M CAR data, we can reprocess that. Wth the
external cause coder we have now, the external causes can be
i medi ately processed. One of the problens with using PC

M CAR data is that all the external causes would have to be

converted, and we would | ose sonme definition unless we used

the 1996 or 1997 data. Any data after 1996 al ready has that
in there. The amount of work involved in coding the rejects
al so needs consideration, and the rejects will be higher

wi th Super-M CAR than with PC M CAR

You are saying you can do the bridge coding fromthe
original data entry. That is only if you used Super-M CAR
and you have stored the text, isn't it? You cannot do it
fromthe entity codes. You have to do it fromthe text, is
that right?

W have a problemw th what we call “drop words.” W drop
the word and we have an entity reference nunber. To
overconme that with the 1996 system we will match and drop
the word, but retain the full text. For exanple, in a case
where the word “acute” nmakes a difference in I CD 10, but not
in ICD9, the word would not be shown in the ERN. Wth the
nati onal data, we changed this so that the word was dropped
with PC-M CAR, but any text that was changed was pulled. W
can rerun even our PCMCAR data, as long as it is 1996 and
beyond.

We are using an earlier version of M CAR

You cannot go fromjust the entity reference nunbers.

We actually have text stored on every death certificate
anyway, so we can pull it fromthe electronic text. Wuld

it have to run through the whol e system agai n?

Yes, PC-M CAR woul d al so have to go through the whol e system
agai n.
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DR. ROSENBERG On the conparability study, we are using the 1996 data file,
running it once through 1CD-9 and once through | CD 10.
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Cl osi ng Renar ks

Edward J. Sondi k, Ph.D., Director, National Center for Health Statistics,
Centers for Disease Control, U S. Departnent of Health and Human Services

Thi s has been an extraordinarily productive neeting and I want to thank
the planning comm ttee, Elizabeth Vasquez for her help in facilitating, and,
of course, Harry Rosenberg for leading. This is not the end—+t is clearly the
start.

| was very pleased to hear the recommendati ons as well as the formal

chartering of the user group. | believe the establishnment of the user group
wi Il have positive benefits. | was also particularly pleased about the
recomendat i ons regardi ng the home page and, in general, the use of the
Internet. | support Charlie Rothwell's point about our wllingness to use our

of fices as much as possible, with your hel p and gui dance.

As for the continuation of the ICEs, | think the I CE on Autonating
Mortality Statistics should continue. This is incredibly productive. | am
struck by the discussion of WHOs role. As Cerard Pavillon pointed out, we
ought to examine that and try to firmup the relationshi ps between WHO and t he
| CEs.

It seens to ne that an international organization should in part serve
as a cl earinghouse for information. It should serve a catalytic role, with
notivati onal power, and the resources to get things noving. | think clearly
this effort anmong all of you is noving and WHO coul d play an inportant role by
hel ping to distribute the results of this neeting, particularly to those
nations that are not here.

I would hope that in future nmeetings, we can include those nations who
are not as far along in automation, and that we can work to help bring them
along. | certainly see a role there for an international organization

The 1 CE planning conmittee will ensure that efforts continue in this
area, and the proceedings fromthis neeting will be published as soon as we
can.

I just want to enphasize again that an event like this is not a one-
time effort. There is a saying in this country that if sonething is not
br oken, you shouldn't fix it. It seems to me that this effort is working so
well and is so productive that it should continue. | believe these
i nternational collaborative efforts are quite crucial to each of our efforts
in our own countries.

Sharing health information across countries can only be done if we all
speak the same |anguage. This ICE is an effort toward hel ping us to speak
t hat | anguage. By building on past research, we can work cooperatively to
devel op the next steps. So again, | thank you on behalf of NCHS and all those
i nvol ved for this very productive effort.
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Recommendations




Recomrendati ons fromthe First International Coll aborative
Effort on Automating Mortality Statistics

During the nmeeting of the International Collaborative Effort (ICE) on
Automating Mortality Statistics there were 20 small di scussion sessions that
focused on devel opi ng recommendati ons on issues related to internationa
automation, the central thene of the conference. Detailed descriptions of
these topics are included in “International Collaborative Effort on Automating
Mortality Statistics: Background and |ssues” (see Chapter 1). Reconmendations
fromthe sessions were reviewed and refined by the I CE Planning Conmittee
which met in June 1997. [Note: The status of followup activities on specific
recomendations is shown in italics]

Topi ¢ one: Nosol ogy and/or the training of nosol ogi sts
in an automated environnent

Recomrendation 1

The National Center for Health Statistics (NCHS) should provide a standard
definition of nosol ogi st.

At the 1997 Wirld Health Organization (WHO Center Heads neeting, NCHS
proposed the following definition: “Mrtality nedical coders are able to
apply the International Cassification of D seases (I CD) rules for coding
underlying and/or nultiple causes of death. Nosol ogists specializing in

nortal ity nedical coding are those who have achi eved high | evels of expertise
in the practice of nmedical coding; in the interpretation and application of
the 1CD classification; in the training, apprenticeship, and qualification of
new nortality medical coders; and in the inplenmentation of special projects on
causes of death.”

Recomrendati on 2

Every country should take steps to strengthen the nosol ogical skill and
expertise of its nedical coders. Countries should devel op courses and

sem nars that give nosol ogists nore background, information, and know edge
about automated systens. They can al so use an autonmated system as a | earning
tool. WHO and the ICE on Automating Mrtality Statistics can assist by
devel opi ng accreditation and curricul um standards and by devel opi ng and
teaching an international, recurrent ICD 10 codi ng course. WHO should note in
their official statistics which countries use certified nosol ogi sts.

Recomrendati on 3

To strengthen the status of nosol ogists, prograns that enploy nosol ogists
shoul d i ncrease opportunities for career advancenent and publicly recognize
nosol ogi sts who excel in teaching and training other nosol ogists. WO and the
| CE on Automating Mrtality Statistics could assist by creating an

i nternational society of nosol ogists recognized by WHO
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Recomrendati on 4

Wth the use of automated systens, fewer, but nore highly skilled, nosologists
are needed. Countries should increase awareness of the need for nosol ogica
expertise.

Recomrendation 5

As the nunmber of nosol ogists declines, countries should consider cross-
trai ning enpl oyees (for exanple, statisticians could also be trained as
nosol ogi sts).

Topi ¢ two: Decision Tables (and program | ogic)
and nechani sns for updating them

Recomrendation 1

NCHS, with the help of other countries using automation, wll devel op
consensus deci sion tables and algorithns to inprove conparability between
countri es.

NCHS has sent out I1CD-9 decision tables to a few countries to test with test
decks (by conparing manual underlying cause-of-death coding with ACVE)
Printed versions are also available on the NCHS website
(http://ww. cdc. gov/ nchswww/ ) .

Recomrendati on 2

Countries should test decision tables and algorithnms for specificity and
clarity.

Recomrendati on 3

NCHS will create a test deck for country and system conpari sons on | CD codes
and nultipl e causes.

Recomrendati on 4

Countries should use bridge coding, or conparability studies, to assess
changes fromICD-9 to ICD- 10, from manual coding to automatic codi ng, and on
any subsequent changes made to 1 CD-10. Bridge coding will need to be done on
underlyi ng cause and done fromliteral text, or the diagnostic expressions
fromthe certificate, rather than fromEntity Reference Nunbers (ERNs).
Recommendati on 5

Because external cause conparisons between countries are difficult due to
variations in sources of information, |egal systens, and the anount of
information, the ICE on Automating Mortality Statistics, in collaboration with
the 1CE on Injury Statistics (Injury ICE), should work to devel op uniform
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rul es. The use of automated coding nmay al so help to inprove consistency
bet ween countri es.

Recomrendati on 6

To address systemic errors in coding software, countries should be encouraged
to participate in the Beta test of 1CD 10 software and provi de feedback to
NCHS on errors and inconsistencies. NCHS will nmake the commitnent to

acknow edge and explain reported differences in the United States software and
to make appropriate adjustnments to the software. The software al so needs
version control, and the systemw || carry a version nunber.

Recomrendati on 7

Devel opers of automated systens shoul d nake the decision tables used in their
systens broadly available to all countries.

Recomrendati on 8

An advi sory commttee, conposed of menbers of WHO col | aborating centers,
shoul d be established to help in interpretation of decision tables, but not in
changi ng decision rules. This conmttee would report to WHO, which is viewed
as ultimately responsible for I CD decisions.

Recomrendati on 9

The 1 CE on Automating Mortality Statistics will develop a process to establish
consi stency or recognize the differences in interpretation of the rules, and
to dissemnate informati on on international differences.

The establishment of a nortality reference group (MRG was proposed and
adopted at the 1997 WHO Center Heads neeting. The international MRGis the
ultimate repository of nosol ogical skills and knowl edge. The group consists
of nosol ogi sts, epidem ol ogi sts, statistical analysts, and systens design
persons with know edge of nortality nedical coding. The ICE sees this group
as enbedded in the WHO and Center Heads mechani sns, and requested that WHO
del egate to the MRG final decision nmaking authority on technical questions
relating to nortality medi cal coding.

Topic three: Data quality and editing

Recomrendation 1

Automated coding is a step toward inproving data quality, consistency, and
conparability, but it is not the only step. To inprove data quality, the
quality of certification nust also inprove. Countries can hel p physicians
conpl ete nore accurate death certificates by:
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a. using a querying systemfor corrections and as an educati ona
t ool

b. sending letters to physicians explaining howto certify deaths in
speci fic cases;

C. expl oring ways to make the system nore accessible for physician
i nput (for exanple, an electronic death certificate);

d. training doctors with a PC-based, interactive system which
i ncludes test cases [in the United States the Nationa
Associ ati on of Medi cal Exam ners (NAME) maintains a cause-of -
death tutorial on the Internet
(http://ww. t hename. org/ main. htnm];

e. conducting quality control of nedical certification through peer
revi ew.

The United States has devel oped a prototype tutorial recommended for use by
the States who are inplenenting the electronic death certificate. The
prototype can be made broadly avail abl e.

Reconmendat i on 2

VWHO shoul d recomend that questions on death certification, including the
concepts of sequence and underlying cause, be incorporated into nedical board
exam nations, inplying that it will be added to the curricul umand that

recei ving continui ng nmedi cal education (CVE) credit may be a possibility.

Recomrendati on 3

Countries should pursue ways to handl e constraints (on budgets, tine,
resources, and | egal issues) which restrict their ability to query physicians.

Reconmendati on 4

Codi ng supervisors should encourage the use of literal text entry to reduce
the Iikelihood of coders changing input to avoid error nessages.
Recommendati on 5

Countries should use final edits of age, sex, and cause of death to verify
consi stency and validity anmong vari ables on the death certificate.
Reconmendati on 6

NCHS wil | put edit procedures on the Internet.

The NCHS instruction manuals are on the NCHS website
(http://ww. cdc. gov/ nchswww/ ) .
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Reconmendati on 7

VWhen countries revise their death certificates, ways to inprove data quality
t hrough format, content, and instructions of the death certificate should be
consi der ed.

Recommendati on 8

The 1 CE on Automating Mortality Statistics should establish a group to review

the algorithnms that interpret the 1CD rules. The group will focus on
clarification and specification

Topic four: Training of automation (PC) support and mechani snms
for technical support and for training users

Recomrendation 1

NCHS wi || provide training on automati on support to the best of its ability.

Reconmendat i on 2

Countries who have al ready received automati on support training should work to
strengt hen networks with each other

Recommendati on 3

Each country is encouraged to try to understand their own automated systens
and to be able to change their systens when needed.

Reconmendati on 4

Countries should recogni ze that two types of support skills are needed for

(1) daily operations and general conmputer skills, and (2) systens and platform
support, including training. Systens and pl atform support personnel will need
to be highly skilled in conmputer applications.

Recomrendation 5

Each country’s site should have a daily operations support person

Recomrendati on 6

Each country will be responsible for general conputer training.
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Reconmendati on 7
Techni cal support of automation should be hierarchical
Local
State
Country
Regi on
Reconmendati on 8
Devel opers of automated systens shoul d include useful and understandabl e
messages in their systens.
Reconmendati on 9
Devel opers of automated systens shoul d docunment changes in their system and
i nformusers of these changes.
Reconmendati on 10
The 1 CE on Automating Mortality Statistics should explore ways of rei nbursing
NCHS for training and support tinme.

Recomrendati on 11

Countries should provide nedical coders and nosol ogi sts with conputer training
along with their nosol ogi cal training.

Canada provi ded assistance to the United States in conversion training.

Topic five: Language issues

Reconmendation 1

VWHO and the Col | aborating Centers should provide technical support and act as
cl eari nghouses. They may al so provide hel p with networking between countries
and gui dance on translation.

Recomrendati on 2

Al t hough countries should be responsible for their own changes, |anguage
groups should share transl ations.
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Recomrendati on 3

The 1 CE on Automating Mortality Statistics should assist countries in sharing
their experiences of systemrevisions. The | CE should al so work to increase
net wor ki ng bet ween countries undergoi ng system revi si ons.

Recomrendati on 4

Exi sting nmedi cal dictionaries should be used in updating and transl ating
di ctionari es.

Recomrendation 5

Transl ation should aimat translating ERNs, while ensuring that it is always
possi ble to enter ACME through |1 CD codes.

Recomrendati on 6

Transl ators should translate dictionary terns according to frequency so that
the nost frequently used terns are translated first.

Recomrendati on 7

Countries should invol ve nosol ogi sts when updating their dictionaries.

Recomrendati on 8

Before translating the M CAR dictionary, countries need to understand how
M CAR wor ks and how to create their own dictionary fromscratch. Countries
should start with a sanple of their death certificates, not with the M CAR
di ctionary.

For some countries, the translation of MCAR was a stunbling block in creating
their own dictionary. This is why each country needs to understand how M CAR
wor ks and how to create dictionaries fromscratch. One country took a sanple
of their nost frequently coded causes and began their own dictionary, which
wi Il include about 6,000 ternms when they are finished. Another country al so
used the nost frequently occurring terns, which represent about 82-85 percent
of their cases, but had some difficulty resolving the remaining cases.

Topi c six: Inplenentation issues
Recommendation 1
The 1 CE on Automating Mortality Statistics recognizes the inportance of WHO in
coordi nating and providing | eadership in automation relative to the

classification of cause of death. WHO should continue in this |eadership
role.
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Recomrendati on 2

NCHS, as well as other countries who devel op aut onated systens, should
enphasi ze the transfer of expertise and nmethodol ogy, not just products.

Recomendati on 3
NCHS will establish a web presence for automated systens.
Recomendat i on 4

The 1 CE on Automating Mortality Statistics will establish a user group.

The recomendation for the creation of an automated systens users group was
presented at the 1997 WHO Center Heads neeting. The users group, established
by NCHS, offers technical assistance and systens support, input to software
devel opnent and general information sharing with news and updates of ICD-9 and
| CD-10. This group works closely with the Mirtality Reference Group to ensure
that decisions are reflected in general software design

Recommendati on 5
The 1 CE on Automating Mortality Statistics should establish an e-mail network
for the general sharing of news, ideas, and questions. This e-mail network

woul d be open to all countries using automation as well as those who are
consi deri ng novi ng toward autonation.

Recomrendati on 6

The 1 CE on Automating Mortality Statistics encourages the establishment of
| anguage based e-mail groups.
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Aut omati ¢ Codi ng of Cause of Deat h:
The Use of the U S. Systens in Scotl and,
Prelimnary Results froma Bridge-Codi ng Exercise

Jack Arrundale, M Sc., Susan Cole, MD., Lesley Fraser, Jan Hannah, and Hel en
Lanb, Ceneral Register Ofice for Scotland

I nt roducti on

From January 1, 1996, deaths in Scotland have been coded using the U S.
automatic codi ng software (USACS) (Super-M CAR, M CAR, ACME, and TRANSAX)
devel oped by the National Center for Health Statistics (NCHS) in the USA
Thi s paper describes the systemw thin which this software has been used and
presents prelimnary results froman exercise to recode, using the software, a
sanmpl e of manual |y coded deaths from 1995

Backgr ound

In Scotl and approxi mately 60,000 deat hs per year are registered by
about 350 registrars on receipt of a nmedical certificate of cause of death
signed by a qualified nedical practitioner. This certificate (Appendix 1) is
simlar to that recommended by WHO (Appendi x 2). The registrar sends a copy
of the information on this certificate, together w th other denographic
information relating to the deceased, to the General Register O fice for
Scotland (GRQ(S)). At present 85 percent of such information is sent on
di skette, the remaining 15 percent is keyed by GRQ(S) into the sane format as
t he di skettes.

Coders then process and vet the denographic data on conputer using a
systemwitten by GRQ(S). Wen the denographic data is 'clean,' an extract,
i ncluding the cause of death text, is processed with the cause of death
software. This software consists of a nunmber of separate nodul es:

Super-M CAR, M CAR, ACME and TRANSAX

Super-M CAR reads the cause-of-death text and allocates an entity
reference nunber (ERN) to each individual cause and records its position on
the certificate. It is necessary to correct spelling errors and differences
between British and American usage and spelling at this first stage. The next
nmodul e, M CAR, converts these ERNs to ICD-9 codes. At this stage, coder
intervention is needed if Super-M CAR has not been able to allocate an ERN

The output fromMCAR is then submtted to ACVE which, using the ICD
codes, their position on the certificate, and other information such as
duration of each condition, selects the underlying cause of death. Again the
coder has to deal with rejections where the software is uncertain whether the
sequence on the certificate is valid or where further information, for
exanple, in the case of violent or drug deaths, is needed for precise coding.
These results are passed to TRANSAX, which sorts out any |inkages between
causes and elimnates repeated causes to produce the final output of up to 20
causes for each death. The output fromboth ACME (Entity Axis) and TRANSAX
(record AXIS) are then passed back to the main GRQ(S) system However, only
10 causes fromeach axis are stored for anal ytical use.
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Prior to 1996 the causes on the death certificate were coded nmanual |y
by a team of trained coders. They selected the underlying cause and from 1974
coded up to three other causes nmentioned on the death certificate. The coding
was checked by having each death recoded by another coder. Any queries were
passed to a nedical advisor for a final ruling.

Bri dge Codi ng

Any change in coding practice can have a significant effect on the
final results and can cause discontinuities in time series for particular
conditions. Such changes therefore have a serious effect on the work of
epi dem ol ogi sts and nedi cal researchers who use the results to conpare changes
over time or the causes of death in different countries. It was decided to
qgquantify these changes by codi ng sone deat hs using both manual and automatic
codi ng.

In 1995 about 75 percent of deaths were registered in offices that used
the Scottish Registration Software for the entire year. The witten text of
the cause of death was available for these deaths in conmputer-readable form
Deat hs for 1995 had al ready been coded manual ly as part of nornmal processing,
so 75 percent of deaths (about 45,000) were used as a sanple and were recoded
usi ng USACS. To date, 11,499 have been recoded and this paper presents the
results fromthis prelimnary sanple. The remaining records will be recoded
in the near future.

Results and D scussi on

VWhen the GRO(S) coders first used USACS they studied the results that
energed fromthe system and nade a note of deaths that were coded differently
fromthe way they woul d have been coded manual ly. Wile such differences were
noted, no changes were nade. A list of some of the nore inportant changes is
given in Appendix 2, along with an indication of whether we accept the
difference in the interpretation of the WHO rules or whether we wi sh to
di scuss themw th NCHS and ot her users. This exercise was not a statistically
ri gorous one nor was it exhaustive, but it gave a prelimnary inpression of
the changes in the final statistics that may result fromthe nove to automatic
coding. The appendix is divided into three parts:

Part 1. i ndi vidual conditions or textual strings that have attracted a
di fferent code;
Part 2. sequences where a different underlying cause has been sel ect ed;
and
Part 3. new codes that have been introduced by NCHS.
Process Measures
Not all the records are processed successfully by USACS without nmanua
intervention. In order to minimze this intervention, the records in the

Scottish systemare browsed prior to their subm ssion to USACS. This is part
of the normal processing of the death registrations and at this stage multiple
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conditions are separated by sem col ons and any obvi ous spelling errors are
corrected. Spelling errors are also checked and cl eared i n Super-M CAR
Approxi mately 16 percent of records were rejected by Super-M CAR and required
manual intervention; 14 percent of records required manual intervention at the
ACME stage, and 1.5 percent of those required the nmanual selection of
under | yi ng cause.

Tabl es

Table 1 gives the nunber of records that were originally coded to each ICD
chapter and the nunmber which USACS coded to the sanme chapter, |1CD bl ock of
codes (see Appendix 3), 3-digit code, and 4-digit code. Table 2 gives the
percentage distribution of the total nunber originally coded to each ICD
chapter. Table 3 presents ICD block, 3-digit code, and 4-digit code as
percent ages that were coded within the sane chapter, as well as the tota
nunber coded to each chapter by USACS

Tabl e 1. Deat hs coded to the same |1 CD chapter, nunber coded to the sane
| CD bl ock, 3-digit code, and 4-digit code, by both nmanual and autonated
codi ng, and the nunber coded to each chapter by automated codi ng
Manual codi ng Aut omat ed codi ng
| CD Nunber Nunber of deaths in sane Total coded
chapter [of deaths| chapter |[ICD block|3-digit code|4-digit code| to chapter
I 66 57 53 53 52 97
Il 2,888 2,846 2,775 2,759 2, 665 2, 865
111 149 112 112 112 108 130
IV 31 26 26 22 21 32
\% 338 312 303 281 278 323
Vi 166 157 156 154 150 177
Vi1 5,041 4,904 4,748 4,583 4,548 5, 021
VI 1, 539 1, 467 1,417 1, 404 1, 400 1,548
I X 402 375 368 344 330 406
X 192 162 160 153 152 190
Xl 1 0 0 0 0 0
X1 13 12 12 12 12 16
Xl 69 55 53 51 49 61
X'V 46 38 38 33 33 59
XV 37 31 31 29 29 34
XVI 64 60 60 50 49 66
SUPP 457 434 368 325 307 474
Tot al 11, 499 11, 048 10, 680 10, 365 10, 183 11, 499
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Fromthese tables we can see that 96 percent of deaths overall were coded
to the sane 1 CD chapter. As expected, the main causes of death were coded to
Chapter VIl, Diseases of the circulatory system O the 5,041 deaths
originally coded to this chapter, 97 percent were coded to the same chapter by
USACS. O the 2,888 deaths coded to Chapter 11, Neoplasns, by GRQ(S) coders,
2,846 or 99 percent were in the sane chapter and 96 percent were in the sane
| CD Bl ock.

Table 2. Percentage of deaths coded to the sane | CD chapter,
| CD- bl ock, 3-digit code, and 4-digit code by both nmanual and
aut onat ed codi ng
Manual coding Aut omat ed codi ng
| CD Numnber Percentage in sane
chapter [of deaths| chapter |ICD block|3-digit code|4-digit code
I 66 86 80 80 79
Il 2,888 99 96 96 92
11 149 75 75 75 72
IV 31 84 84 71 68
\Y 338 92 90 83 82
Vi 166 95 94 93 90
Vi 5, 041 97 94 91 90
VI 1,539 95 92 91 91
I X 402 93 92 86 82
X 192 84 83 80 79
Xl 1 0 0 0 0
Xl 13 92 92 92 92
Xl 69 80 77 74 71
Y 46 83 83 72 72
XV 37 84 84 78 78
XVI 64 94 94 78 77
SUPP 457 95 81 81 81
Tot al 11, 499 96 93 90 89

Sonme of the other causes were not treated as consistently, however. For
exanpl e, only 86 percent of the deaths coded to Chapter I by GRQ(S) were coded
to the sane chapter by USACS. Overall, only 79 percent attracted the sane 4-
digit 1CD code. These and the other divergences will require nore detail ed
i nvestigation.
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An interesting exanple is the one death originally coded to Chapter X,
"Conplications of Pregnancy, Childbirth, and the Puerperium” This death, for
which the death certificate stated

1(a) Pul monary Thronboenbolus - Left Vein Thronbosis,

was coded to 673.2, "Qbstetric blood-clot enmbolism” by GRO(S) coders as the
doctor had indicated on the death certificate (see Appendix 1) that the
deceased had died within 6 weeks of pregnancy. This information is not used
by USACS, which coded the death to 415.1, "Pulnonary Enbolism" This code
excl udes "when conplicating pregnancy.”

Tabl e 4 gives the nunbers coded to each chapter by each system and the
gross and net novements between chapters. These novenents are inportant in
assessi ng the changes introduced. The net novenent between chapters is, in
nost cases, conparatively small so that final figures for, say, Chapter VII
| ook nmuch the same. The gross novenents are rmuch |arger, however, and it is
these that will require further study. Table 5 is a matrix of novenents
bet ween chapters and is the first stage in the analysis of changes between
chapters, 1CD blocks, and 3-digit and 4-digit codes. A final analysis will be
publ i shed and nmade avail able to users when a | arger sanple of the 45,000
records have been recoded.

Table 3. Percentage of deaths coded to the same I CD chapter that are
al so coded to the sane I CD block, 3-digit code, and 4-digit code, by
bot h manual and aut omated codi ng
Manual codi ng Aut omat ed codi ng
| CD Numnber Nunber in Percentage in same
chapter | of deaths |same chapter | 1CD block | 3-digit code | 4-digit code
I 66 57 93 93 91
Il 2,888 2, 846 98 97 94
11 149 112 100 100 96
IV 31 26 100 85 81
\Y 338 312 97 90 89
Vi 166 157 99 98 96
A/ 5, 041 4,904 97 93 93
VI 1,539 1, 467 97 96 95
I X 402 375 98 92 88
X 192 162 99 94 94
Xl 1 0 0 0 0
Xl 13 12 100 100 100
Xl 69 55 96 93 89
X'V 46 38 100 87 87
XV 37 31 100 94 94
XVI 64 60 100 83 82
SUPP 457 434 85 75 71
Tot al 11, 499 11, 048 97 94 92
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Tabl e 4.

bet ween chapters

Deat hs coded to I CD chapters by both systens show ng

gross and net

movenment s

| CD Manual [Automated| Coded to Coded to Coded to Net novenent % nmovenent
chapter | coding codi ng sane chapt er by chapter by |[from manual to| from manual
uCD uCD chapt er manual aut omat ed aut omat ed to automat ed
by both coding only | coding only
I 66 97 57 9 40 31 47
Il 2,888 2, 865 2, 846 42 19 -23 -1
[11 149 130 112 37 18 -19 -13
IV 31 32 26 5 6 1 3
\Y 338 323 312 26 11 -15 -4
Vi 166 177 157 9 20 11 7
A/ 5, 041 5,021 4,904 137 117 -20 0
VI 1, 539 1,548 1, 467 72 81 9 1
I X 402 406 375 27 31 4 1
X 192 190 162 30 28 -2 -1
Xl 1 0 0 1 0 -1 -100
Xl 13 16 12 1 4 3 23
Xl 69 61 55 14 6 -8 -12
X'V 46 59 38 8 21 13 28
XV 37 34 31 6 3 -3 -8
XVI 64 66 60 4 6 2 3
SUPP 457 474 434 23 40 17 4
Tot al 11, 499 11, 499 11, 048 451 451 0 0
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Table 5. Deaths coded to chapters by nanual and aut ormated codi ng
Manual Aut omat ed codi ng
codi ng I 11 IV Vv Y/ V| VI I X X X Xl [ X | XIV | XV | XM | SUPP| Total
I 57 1 1 1 3 2 1 66
I 4 (2,846 1 9 6 5 2 11 2 2 | 2,888
11 16 1 112 15 2 2 1 149
IV 1 26 1 1 1 1 31
Vv 1 312 3 15 5 1 1 338
\Y/ 1 157 3 4 1 166
V| 6 8 12 4 2 7 | 4,904 43 13 19 1 1 6 15 | 5,041
VI 2 3 1 2 1 41 |1, 467 3 1 3 1 1 13 | 1,539
I X 3 1 1 4 10 3 375 3 1 1 402
X 3 4 1 1 1 4 8 3 162 1 1 2 1 192
X 1 1
X1 1 12 13
X1l 3 2 1 3 3 1 55 1 69
XV 1 1 2 3 1 38 46
XV 1 2 1 1 1 31 37
XV 60 4 64
SuUPP 1 1 1 4 12 3 1 434 457
Tot al 97 | 2,865 130 32 323 | 177 |5,021 (1,548 406 190 16 61 59 34 66 | 474 |11, 499
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Appendi x 1.

MEDICAL CERTIFICATE OF CAUSE OF DEATH FORM 11
This centificate is intended for the use of the Registrar of Births, Deathis and Mami and sl p Reg to enter
ane 19 O using INs certificate for any other purpose. See back of this form for Oistei
notes about registration of a desth, SICTAO .
To the Registear of Births, Oeaths and Marriages Ve .
L T EMryno. ..o
Oay Month Year
Date of death Tumeofdeath . .. ............ hours
Eruar apgwanenate me of enact e Not knownd
Placeofdesth. .. ... . ...t e et Not ta ba ertored in register
{ hereby centify that o the best of my knowiedge and befict, the cause of death and duration of disease were as App interval b
stated below. onset and death
CAUSE OF DEATH  (PLEASE PRINT CLEARLY) vears maaths days
1 1
Oiseass or condition
dicectly leading to death* Y Y FRAA AN RPN N
dhue i for ax & consequence off
Antecedent causes
Morbid conditions, | any, bt P Y N PEUUPUUE
giving rise ta the above cause, chee 10 for a3 8 consequence of]
the underlying condtion to
be stated last L PR PPU RPN R
L § "
Other significant condiitions ~ .......... S O PP K
cantributing to the death,
but not reisted W the disease
orconditioncausingt 00 L.......... T I e I
* This does not mean the mode of dying such as beart fallure, asthenia, elc; & mesns the disease, injury or complication which caused death.
Ploasa ring the appropriste letter and appropriste fig
Cemfoedauseukes of post it o L...... A GIOIUNe & ittt iaetie it
{from post may be avadabletater .. ....... ..B
Post-mortem notproposed . . ... aeteaaoncaeraaoaaaas -C Date. ot ittt ittt i e | I
Seenafierdeathby Me . .. .cvveoeineiiiiannacsnnennnn 1 Name in 8L0CK
s«nmmwmwmwn«wm....z ...................................... e
Not seen sfter death by amedical practitioner . . . .o ccvvveunnn .3
dh d died during preg Y Registered medical qualifications .......... P, venaan .
«mumm..,l
The & six woeks AQCeSS o oneieninnan
“WMMWN.....................2
PassetockboxNappiopriaee eeetesenneeen i aaaasatsetencseaanararanens
lmhhamwumld@dwnw ‘o -
General, sdditional information a5 %0 the cause of this death
o For a desth in hospltal
the purpose of more precise statisticsl classification D N of ” h
Procurator Ficcal hae hean infarmed D fordeceasedasapationt. . ... ... ..., Cereeaaeee
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'Appendix 2.

Differences in coding betw een GRO(S) manual coding and automatic coding (USACS)

Part 1. Individual conditions

Condition USACS GRO(S) Comment
1. Acute fatty degeneration 571.8 570 (acute) |Micar dictionary ignores acute.
of liver Query why not acute 570?
2. Advanced neoplasia 239.9 199.1 Neoplasia is unspecified
(primary site unknow n) unspecified malignant  |Query.
3. Aortic and mitral valve disease,| 424.0, 424.1 396 New ruling. Instruction manual 2b,
non-rheumatic rheumatic p. 122, due to Ischaemic heart disease.
Treat as non-rheumatic. ICD code 396
w hen disease. 424.0, 424.1 are
disorders.
Query.
4. Cerebrovascular accident 438 436 New . GRO(S) w ould only code 438 if
over 1 year. old there w as a residual effect (eg hemi-
plegia) and progression (another CVA)
w ith duration originally 1 year+.
Accept.
5. Chronic cardiac failure 428.9 428 Chronic not indexed. GRO(S) instruc-
chronic tion to treat chronic as congestive.
Accept.
6. Deep vein thrombosis 453.8 451.1 Normally coded to 453.9 by system.
GRO(S) code to site in legs 451.1.
Query.
7. Dementia 294.9 208.9 Auto appears to contradict index.
organic as indexed [Dementia NOS as indexed 298.9. 281
deaths coded to 298 in 1993.
Query.
8. Drug abuse 305.9 non- 304.9 304.9 correct. When with alcohol,
dependent dependent |alcohol selected as underlying cause.
Query.
9. Ischaemic cardiomyopathy 414.8 425.4 Not a common term. Unlikely to affect
Ischaemic cardio- numbers.
heart disease myopathy  |Accept.
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Condition USACS GRO(S) Comment
10. Low er lobe pneumonia 486 481 Low er lobe pneumonia a term in Micar]
pneumonia Lobar dictionary.
Query 486.
11. Lymphangitis carcinomatosis| 199.0, 457.2 196.9 Not indexed. Coded separately.
carcinoma and |carcinomatosis |Accept.
lymphangitis  |of lymph glands
12. Malignant pleural effusion 511.9 197.2 GRO(S) consider 197.2 correct.
with a primary cancer non-cancerous secondary [Query.

13.

14.

15.

16.

17.

18.

Metastatic carcinoma w hen
secondary

Multi-infarct dementia

Myelodysplasia

Myelodysplastic syndrome

Obstructive airw ays disease]

Old pulmonary and renal
tuberculosis

199.1 secondary
neoplasm

290.4
acteriosclerotic

742.5
congenital

289.8
other diseases
of blood

496
chronic

137.0, 016.0
old TB active

pleural cancer

199
spread

294.1
dementia in
conditions
elsew here

238.7
neoplasm
uncertain
behaviour

238.7
as above

519.8
other diseases
of respiratory

system

137.0, 137.2
both old

Accept.

New. 294.1is now an invalid code.
Dementias previously coded there
now coded to physical condition and
294.9. There w ere over 100 deaths
coded to 294 in 1993.

Accept.

Indexed as 742.5. GRO(S) were
advised by specialist to code 238.7.

Query.

As above.
Query.

Accept.

GRO(S) w ould accept both sites as

old or inactive. USACS does not.
Query.
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Condition USACS GRO(S) Comment
19. Perforated viscus 799.8 569.8 799.8 ill-defined but as indexed.
indexed intestine  [GRO(S) coded to intestine as medical
enquiry replies gave that site over all.
Accept.

20. Pneumonias due to immobility 514 486 New. GRO(S) preferred other codes
hypostatic pneumonia |on certificate to 514 unless ill-defined.
pneumonia Accept.

21. Previous myocardial 410, under | 414.8, over |Previous implies over 8 w eeks

infarction. No duration. 8 weeks 8 weeks [Query.

22. Previous myocardial 410 414.8 Duration of 27 years.

infarction. 27 years duration] as above as above |[Query.

23. Septicaemic shock 785.5 38.9 Accept.
asindexed | septicaemia

24. Subarachnoid haemorrhage 431 430 Indexed as 430 but USACS appears to

put any brain haemorhage to 431.
Query.
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Part 2. Differences in selection of underlying cause.

Cer ebrovascul ar Condi ti ons

1. l1la Bronchopneunoni a 485 No durati ons
1b I'mmobility
1c Cerebrovascul ar di sease 437.9
Il Cerebrovascul ar acci dents 436
USACS 436 GRQ(9) 437.9

Cer ebrovascul ar di sease (437.9) is ignored when nentioned with cerebrovascul ar
accident (436) and 436 is selected as the underlying cause. The US devel opers
are aware of this problem

2. la Bronchopneunoni a 485 No durati ons
1b Cerebrovascul ar di sease 437.9
1c Left hem pl egia 342.9
Il Denentia 294.9
USACS 342.9 GRO( 9) 437.9

Cer ebrovascul ar di sease (437.9) ignored and hemi plegia (342.9) selected as
under | yi ng cause.

3. 1la Cerebrovascul ar acci dent 436 10 days
1b Hypostati c pneunoni a 514 10 days
1c Ischaemic heart disease 414.9 60 years
Il Multi-infarct denentia 290. 4 30 years

Previ ous cerebrovascul ar acci dent 436
USACS 414.9 GRO( 9) 436

GRA(S) does not accept that ischaem c heart di seases cause cerebrovascul ar
di seases except for enbolism

Chest infection

4. la Chest infection 519.8 5 days
1b Denentia 294.9 10 years
(organic)
USACS 519.8 GRO( 9) 298.9
(in organic denenti a)
5. 1a Chest infection 519.8 No durati ons
1b I'mmobility
Il Cerebrovascul ar acci dent 436
Epi | epsy 345.9
USACS 519.8 GRO( 9) 436

Chest infection 519.8 has been selected as underlying cause despite being due
to immobility with a condition 436 in Part Il of the certificate.
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6. la Acute nyocardial infarction 410 No durati ons
1b Bronchopneunoni a 485

USACS 485 GRO( 9) 410
Br onchopneunoni a 485 sel ected as causi ng acute myocardi al infarction 410.

This is a possibly acceptable sequence. If it were to appear frequently the
nunber of acute heart deaths could decrease but the frequency is doubtful.

Lynphoma
7. la Metastatic snmall cell carci noma 199.1 No durati ons
(primary source not identified)
Il Lynphoma 202. 8

USACS 202.8 GRQ(9) 199.1

GRA(S) have coded to primary source not identified (199.1) but CARCI NOVA now
consi dered secondary to conditions classifiable to 200-203.

8. la Carci nomatosis 199.0 No durati ons
1b Mel anoma right eye 198.4
1c Lynphoma 205. 8
USACS 202.8 GRQ(9) 190. 9

(el anoma as primary)
Deep vein thronbosis

9. 1la Bilateral pul nmonary

t hr onboenbosi s 415.1 No durati ons
1b Deep vein thronbosis 415.1
1c Immobility due to fracture

neck of femur 887
Il Add cerebral infarction 438

USACS and GRQ(S) both sel ected E887 as the underlying cause.
Deep vein thronbosis

USACS 415.1 GRO( 9) 451.1
(assuned deep vein thronbosis of |eg)
10. la Renal failure 586 10 nont hs
Pul monary enbol i sm 415.1
Il Previous cerebrovascul ar
acci dent 436
Previ ous deep vein thronbosis 434.0
USACS 486 GRO(9) 586

Deep vein thronbosis

USACS 434.0 GRO(9) 451.1
USACS associating DVT with cerebral site.
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11. 1la
I

Br onchopneunoni a
Left deep thronbosis
ohesity

USACS 485

Deep vein thronbosis

USACS 453.9

GRO( S)

GRO( S)

No site of DVT given.

| schaenm ¢ heart di sease

12. 1la
1b
1c

13. 1la
1b

14. 1a
1b
1c

15. 1la

No sequence,

Myocardi al infarction
Pneunococcal pneunoni a
Acute renal failure

USACS 584.9

Myocardi al infarction

shoul d be 4107

GRO( S)

Congestive cardiac failure;

car di onyopat hy,
arterial thronbosis
Thr onboenbol i ¢ D sease

USACS 425.4

Cardi ovascul ar failure
Myocardi al infarction
Renal failure, pneunonia

USACS 586

Myocardi al infarction
Pul monary enbol i sm

Br onchopneunoni a
Thyr ot oxi cosi s

USACS 415.1

VARI QUS SEQUENCES

16. 1la
1b
1c

17. 1la
1b
1c
Il

Myocardi al infarction
Myocar di al ischaem a
Anaem a

USACS 285.9

Cardi orespiratory arrest
Cer ebrovascul ar acci dent
Aspiration

| schaenm ¢ heart di sease

USACS 912

GRO( S)

GRO( S)

GRO( S)

GRO( S)

GRO( S)
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485
453.
278.

485

451.

410
481
584.

410

414.
428.
444,
410
428.
410
586
410

410
415.

485,

410

410
414.
285.

410

o ©

0, 425.4,
9

242.9

©

7 days

No durati ons

10 nont hs

410

No durati ons

Sane durations

No durati ons

10 days
10 days
10 days



18. 1la Stroke disease 438 6 years
1b Severe peri pheral
vascul ar di sease 443.9 6 years

USACS 443.9 GRO( 9) 436
(al though 1 year +, no residual effect)

This could be an acceptabl e sequence wi th PERI PHERAL VASCULAR DI SEASE causi ng
MULTI PLE EMBOLI. But with the sane durations GRQ(S) think it nore likely that
both are due to GENERALI ZED ARTERI OSCLERCSI S. Therefore 436 woul d have been
what GRQ(S) woul d have used.

19. 1la Bronchopneunoni a 485 No durati ons
1b Denentia 294.9 (organic)
1c Ischaem c Heart Disease 414.9
USACS 414.9 GRAO(S)to Denentia 298.9 (non-organic)

No sequence between b and c. GRQ(S) would use DEMENTIA N.O S. 298.9 (as
i ndexed) .

20. 1la Bronchopneunoni a,

renal failure 485, 586 No durations
1b Chronic obstructive
ai rways di sease 496
1c Auricular fibrillation 427. 3
USACS 427.3 GRO( 9) 496
Both conditions in 1(a) are Terminal - (b) and © are not sequences.
In exanpl es 16-20 either the durations are the same or there are none. In

every case the underlying cause has been the condition entered on the | owest
line in Part | of the certificate whether there is an acceptabl e sequence of
events or not.
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Part 3. Additional
USACS CODES

012.
428.
428.
428.
430.
430.
430.
442.
442.
487.
518.
535.
537.
569.

570.

570.
572.
582.

582.

799.

9

codes created for automatic coding

Tubercul osis N. O S.
Arteriosclerotic nmyocarditis
Arteriosclerotic myocardial Degeneration
Arteriosclerotic Cardiovascul ar Di sease
Any termin ICD-9 to 430
Except
Rupt ured Cerebral Aneurysm
And
Rupt ured congenital cerebral aneurysm
Congeni tal Aneurysm (Peripheral)
Congeni tal Aneurysm Brain (Arteriovenous)
I nfl uenza NOS
Di sease Lung (Chronic) NOS
Haenor r hage, Duodenum
Di sease, Stomach NOS
Perforation or Rupture Stonmach
Acute or Subacute necrosis of liver
Any termindexed to 570
Except
Acut e Hepatic Failure
Hepatic Failure (Chronic)
Chroni c Nephritis NOS
Chr oni ¢ Nephr opat hy NOS

Chroni ¢ Renal D sease NOS

Cause Unknown
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011.

429.

429.

429.

430

430

430

747.

747.

487.

5109.

537.

537.

531.

570

570

572.

582.

582.

582.

799.

9, 537.8



Appendi x 3.
| CD " BLOCKS"

. I NFECTI QUS AND PARASI Tl C DI SEASES

Intestinal infectious diseases (001-009)

Tuber cul osi s (010-018)

Zoonotic bacterial diseases (020-027)

O her bacterial diseases (030-041)

Pol i onyelitis and other non-arthropod-borne viral diseases of central
nervous system (045-049)

Viral di seases acconpani ed by exant hem (050-057)

Art hr opod- borne viral diseases (060-066)

O her diseases due to viruses and Chl anydi ae (070-079)

Ri ckettsi oses and ot her arthropod-borne di seases (080-088)

Syphilis and other venereal diseases (090-099)

O her spirochaetal diseases (100-104)

Mycoses (110-118)

Hel m nt hi ases (120-129)

O her infectious and parasitic diseases (130-136)

Late effects of infectious and parasitic di seases (137-139)

1. NEOPLASMS

Mal i gnant neoplasmof lip, oral cavity and pharynx (140-149)
Mal i gnant neopl asm of di gestive organs and peritoneum ( 150-159)
Mal i gnant neopl asm of respiratory and intrathoracic organs (160-165)
Mal i gnant neopl asm of bone, connective tissue, skin and breast
(170- 175)
Mal i gnant neopl asm of genitourinary organs (179-189)

Mal i gnant neopl asm of ot her and unspecified sites (190-199)

Mal i gnant neopl asm of | ynphati c and haemat opoi etic tissue (200-208)
Beni gn neopl asns (210-229)

Carcinoma in situ (230-234)

Neopl asns of uncertain behavi our (235-238)

Neopl asns of unspecified nature (239)

[11. ENDOCRI NE, NUTRI TI ONAL AND METABOLI C DI SEASES AND | MMUNI TY
DI SORDERS

Di sorders of thyroid gland (240-246)

Di seases of ot her endocrine gl ands (250-259)

Nutritional deficiencies (260-269)

O her netabolic disorders and i munity di sorders (270-279)

I'V. DI SEASES OF BLOCD AND BLOOD- FORM NG ORGANS (280-289)
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V. MENTAL DI SORDERS

Organi c psychotic conditions (290-294)

O her psychoses (295-299)

Neurotic disorders, personality disorders and other Mental retardation
(317-319)

VI . DI SEASES OF THE NERVOUS SYSTEM AND SENSE ORGANS

Infl ammat ory di seases of the central nervous system (320-326)

Hereditary and degenerative di seases of the central nervous system
(330-337)

O her disorders of the central nervous system (340-349)

Di sorders of the peripheral nervous system (350-359)

Di sorders of the eye and adnexa (360-379)

Di seases of the ear and mastoid process (380-389)

VII. DI SEASES OF THE Cl RCULATORY SYSTEM

Acut e rheumatic fever (390-392)

Chroni c rheumatic heart disease (393-398)
Hypertensi ve di sease (401-405)

| schaem c heart di sease (410-414)

Di seases of pul nonary circul ation (415-417)

O her forns of heart disease (420-429)
Cer ebrovascul ar di sease (430-438)
Di seases of arteries, arterioles and capillaries (440-448)

VII1. DI SEASES OF THE RESPI RATORY SYSTEM

Acute respiratory infections (460-466)
O her diseases of upper respiratory tract (470-478)
Pneunoni a and i nfl uenza (480-487)
Chroni c obstructive pul monary di sease and allied conditions (490-496)
Pneunoconi oses and ot her |ung di seases due to external agents
(500- 508)
O her diseases of respiratory system (510-519)

| X. DI SEASES OF THE DI GESTI VE SYSTEM

Di seases of oral cavity, salivary glands and jaws (520-529)
D seases of oesophagus, stomach and duodenum (530-537)
Appendicitis (540-543)

Herni a of abdom nal cavity (550-553)

Noni nfective enteritis and colitis (555-558)

O her diseases of intestines and peritoneum (560-569)
O her diseases of digestive system (570-579)
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X. DI SEASES OF THE GENI TOURI NARY SYSTEM

Nephritis, nephrotic syndrome and nephrosis (580-589)
O her diseases of urinary system (590-599)
Di seases of male genital organs (600-608)

Di sorders of breast (610-611)
I nfl ammat ory di sease of fenmale pelvic organs (614-616)
O her disorders of fermale genital tract (617-629)

Xl. COVPLI CATI ONS OF PREGNANCY, CHI LDBI RTH AND THE PUERPERI UM

Pregnancy with abortive outconme (630-639)

Conplications mainly related to pregnancy (640-648)

Normal delivery, and other indications for care in pregnancy, |abour
and delivery (650-659)

Conplications occurring mainly in the course of |abour and delivery
(660- 669)

Conpl i cati ons of the puerperium (670-676)

Xi1. DI SEASES OF THE SKI N AND SUBCUTANECQUS Tl SSUE

I nfections of skin and subcutaneous tissue (680-686)

O her inflammatory conditions of skin and subcut aneous tissue
(690- 698)

O her diseases of skin and subcutaneous tissue (700-709)

Art hropathies and rel ated di sorders (710-719)

Dor sopat hi es (720-724)

Rheumati sm excl udi ng the back (725-729)
Ost eopat hi es, chondropat hi es and acquired muscul oskel etal deformties
(730-739)

XI'V. CONGENI TAL ANOVALI ES (740-759)

XV. CERTAI'N CONDI TI ONS ORI G NATI NG I N THE PERI NATAL PERI OD (760-779)
XVI. SYMPTOVE SI GNS AND | LL- DEFI NED CONDI TI ONS

Synpt ons ( 780- 789)

Nonspeci fic abnormal findings (790-796)
[1l-defined and unknown causes of norbidity and nortality (797-799)

SUPPLEMENTARY CLASSI FI CATI ON OF EXTERNAL CAUSES OF | NJURY AND
PO SONI NG

Rai | way acci dents ( E800- E807)

Motor vehicle traffic accidents (E810-E819)

Mot or vehicle non traffic accidents (E820-E825)
O her road vehicle accidents (E826-E829)

Wat er transport accidents (E830-E838)
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Air and space transport accidents (E840-E845)

Vehi cl e acci dents not el sewhere cl assifiable (E846-E848)

Acci dent al poi soning by drugs, nedicanents and bi ol ogi cal s ( E850- EB58)

Acci dent al poi soning by other solid and Iiquid substances, gases and
vapours ( E860-869)

M sadventures to patients during surgical and nedical care (E870-876)
Surgi cal and nedi cal procedures as the cause of abnormal reaction of
patient or |later conplication, w thout nention of msadventure at the
time of procedure (E878-E879)

Accidental falls (E880-E388)

Acci dents caused by fire and fl anes (E890- E899)

Accidents due to natural and environnental factors (E900-E909)

Acci dents caused by subnersion, suffocation and foreign bodies (E910-
E915)

O her accidents (E916- E928)

Late effects of accidental injury (E929)

Drugs, nedicanents and bi ol ogi cal substances causi ng adverse effects
in therapeutic use (E930- E949)

Sui cide and self-inflicted injury (E950-E959)

Hom cide and injury purposely inflicted by other persons (E960-E969)
Legal intervention (E970-E978)

I njury undet erm ned whet her accidentally or purposely inflicted (E980-
E989)

Injury resulting fromoperations of war (E990-E999)
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| npact of Automated Coding in Australia

John Donovan, MD., B.S., Australian Institute of Health and Wl fare

Australia has adopted automatic coding for deaths registered from
1 January 1997. This assessnment of its likely inpact on statistics is
based on a review of records fromtrials of automated cause of death
codi ng conducted in 1995. The assessnent updates earlier ones
distributed at the October 1996 (Tokyo) neeting of Heads of WHO
Col | aborating Centers for Cassification of D sease and at the
November 1996 | CE on Automating Mortality Statistics.

In the trials, 13,907 nedical certificates of cause of death were
coded both automatically and manual ly. The automati c codi ng was done
first, using the systens M CAR, SuperM CAR, and ACME as supplied by
the U S. National Center for Health Statistics (NCHS). At the time of
this study, information on cause of death was |acking for 320 deat hs,
whi ch were alnost all under coroner investigation

The manual codi ng was done by two groups working separately on
different nedical certificates, and their work has been conbined for
this report. There were 13 missing manual ly all ocated codes; 8 of
whi ch | acked information at the tine of automatic coding, so there
were 13,574 deaths where codes from both nethods were avail able for
conpari son. Except where stated, these 13,574 deaths provide the
source data for the discussion that follows. The age distribution of
the deaths with conplete data is shown in table 1

Table 1. Nunmbers of deaths available for study and percentages with
di fferent codes for underlying cause of death, by age group

Age Codes different Valid pairs Percent age di fferent codes
Under 1 71 137 52%
1to 74 1,073 5, 706 19%
75 and over 1, 384 7,731 18%
Tot al 2,528 13,574 19%
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The manual coding used existing Australian Bureau of Statistics
(ABS) interpretations of the International Cassification of Diseases
manual . It al so used | ong-standing ABS rules for when queries were to
be made of certifying doctors. The manual codes were adjusted to
refl ect the responses to these queries. The codes allotted
automatically were not adjusted in this way, and that difference in
procedures contributed greatly to the 2,528 instances where different
under|yi ng causes resulted. The nunmbers of queries and a summary of
responses are shown in table 2. Queries were also nmade in respect to
the 320 deaths referred to earlier, where information was not
avail able at time of coding; these are not shown in the table.

Tabl e 2. Frequency of queries of certifying doctors and response
cat egories

further information not avail able (code used for
editing file)

Query action Nunber
of cases

None 12,123

Queried, no response or response giVving no new 100

i nformati on

Queried, response changes fourth digit only of code for 176

under | yi ng cause

Queried, response changes first three digits of code 959

for underlying cause

Death certificate woul d be queried except states that 223

The effect of queries is taken into account in the discussion on
i ndi vi dual causes of death that follows. It should al so be noted that
ABS practice is not to make queries when there is no potential for
changi ng the code at the third digit level. Thus the wordi ng “bowel
cancer,” 159.0, will be queried as to primary site, usually with
anendnment to a four-digit code in categories 153, 154, or 152.
However, “cancer of colon,” 153.9, is not queried as the potenti al
repl acenent code is another category in 153. Australian practice with
queries also varies with age of the deceased, and this has influenced
the data shown above. Queries are not conducted for deaths to
i ndi vidual s age 75 and over, except with respect to certain causes;
those relevant to this report include neoplasns, gastroenteritis, and
trauna.
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Because findings in this paper for the automatic codi ng may,
particul arly at ages under 75, have been influenced by the inability
to allow for queries of certifiers, the National Center for
Classification in Health (Brisbane) and the Australian Bureau of
Statistics plan to repeat this study,
codi ng by both nethods all deaths registered in Australia in January
and July 1997.

In accordance with ABS practice of right-adjusting codes, three
digit codes that |ack further subdivision in ICD-9 have “.9" added.
Thus, chronic renal failure, 585 in ICD9, is shown as 585.9. Except
where stated, all other codes used in this paper follow the |ICD 9
Manual . Sone | onger titles are paraphrased.

Di arrhoea, etc.

This cause of death is queried (infectious or not) at all ages.
Even though Australia is surely, in the terns of the 1CD-9 manual, a
country where diarrhoea “can be presuned to be of noninfectious
origin” (page 317, Vol 1), ABS enquiries about diarrhoea deaths in the
el derly al nost always yield the
answer that it is infectious. An exanple is:

Mal e, 90

I (a) Dehydr ati on

I (b) Di arrhoea

I (c)

Il Prof ound chronic denmentia with imuobility to enmaciation
(sic)

There were six such occurrences in the sanple, all coded automatically
to 558.9, but manually to 005.2, 008.8 (2), 009.0 and 009.1 (2). There
were three other deaths coded to intestinal infections both manually
and automatically, and one coded to this area manual ly but
automatically to a nycobacterial infection

For the present, ABS is continuing its policy of querying
di arrhoea, gastroenteritis, and related causes of death, but if
querying is ceased there
will be a transfer of nost of these deaths frominfectious causes to
noni nf ecti ous.

Septi caem a

Manual coding yielded 59 deaths to Septicaem a, automatic coding
76 deaths, and in 51 of these both nethods yielded the sane four-digit
codes. Nine of the 25 “gains” fromconversion to automatic codi ng and
two of the eight “losses” were fromand to gastrointestinal disorders.
However, the changes varied greatly with age. It appears that
i ntroduction of automatic coding will cause a substantial increase
(ratio 32:10) in the nunber of deaths ascribed to septicaemn a at ages
up to 74, but a much smaller increase (ratio 52:46) at higher ages
(table 3). This age effect will occur because death certificates
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where manual codi ng gave an underlyi ng cause of septicaem a have been
gueried and hence liable to change at ages up to 74, but not at ages
75 and over.

Tabl e 3. Frequency of allocation of septicaem a as underlying cause by
age at death and by nethod of coding

Codi ng net hod Manual Bot h
Age Aut omati c
Under 1 - 1 -
1to 74 13 23 10
75 and over 46 52 41
Tot al 59 76 51

H VvV and Al DS

Australia has used the codes 279.1 for AIDS itself and E875.0 for
transfusi on associated H'V, but the automatic system uses the codes
rangi ng from 042 to 044, which were adapted fromthose in | CD 9-CM
Until 1994, ABS also interpreted the notes on “highly inprobable” ((a)
and (b) on pages 721-2, Vol 1) as applying to AIDS. From 1995, this
was abandoned. Thus, until 1995 a certificate such as the foll ow ng
was attributed to cryptococcal neningitis,
but from 1996 to Al DS:

Male, 42

Cryptococcal meningitis

I (a)

I (b) Human i mmunodefi ci ency virus infection
I (c)

I

—_— o~~~

Cerebral | ynphoma

Manual coding to 279.1 yielded 44 deaths. Automatic coding to 042-044
yi el ded 52 deaths, and 38 were allotted to these codes by both

met hods. The 14 gains with the transfer to automatic codi ng incl uded

ei ght from opportunistic infections, one fromtransfusion associ ated

H'V, and five frommalignancies. Al of these nalignancies except one
| ung cancer and one Burkitt’s tunmour were frequent conplications of

Al DS.

One case, with the underlying cause coded manually to AlIDS, but
coded automatically to pulnmonary infiltration, 518.3, is interesting.
It was not queried. The intent of the certifier is clear, even if the
wordi ng coul d be inproved. A minor inprovenent in the automatic system
woul d be to accept pulnmonary infiltration as a consequence of AlDS
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Male, 39

Pul monary infiltration
Acqui red i mmune defi ci ency syndrone

O oo
~—

—_— N~~~

Kaposi’ s sarcoma

Earlier in the AIDS epidemc, Australian death certificates conmonly
showed conplications such as opportunistic infections but did not
mention HV or AIDS. This is no |longer the case. There were only four
certificates that mght have come into this category, one death from
di ssem nated fungal infection and three from Pneunocystis carini
pneunoni a.

Neopl asns

Manual coding yielded 3,613 deaths, automatic coding 3,523 deat hs,
and 3,500 of these were in the range 140.0 to 239.9 in both cases.
Wthin the 3,500 there were many codi ng di fferences, which reflect
responses to queries of certificates using terns such as "“di ssem nat ed
cancer” or “cerebral tunour” where nore information was avail able for
manual than for automatic coding. There were 73 deaths where the
automatically coded cause was intestinal cancer, 159.0, all but 10 of
whi ch were manual |y assigned to nore specific sites follow ng query.
Simlarly, there were 20 instances of cerebral tunmour, 239.6, all but
4 of which were able to be assigned |ater as benign or malignant.
However, there was a much smaller proportionate reduction from 267 to
192 in the nunber of cancers w thout specification of site and coded
to 199. Apart fromthese differences resulting fromaqueries, there
were few di fferences between nmanual and automatic codes relating to
deat hs where both met hods cl assified the underlying cause as a
neopl asm

Some common wordi ng, “Liver secondaries,” with which the automatic
systemhad difficulty is illustrated by this poorly witten
certificate, coded automatically to 155.2, nalignant neoplasmof |iver
not specified as primary or secondary:

Male, 70

Adenocar ci noma of rectosignoid

I (a)

I (b) Li ver secondaries
I (c)

I

—_— N~~~

There were 107 instances where the manual ly all ocated cause of
death was a neoplasm but the automatic allocation was not. These
i ncl uded 20 cases of mnyel odyspl asia or nyel odyspl asti c syndronme and
rel ated di sorders that were classified manual ly as neopl asns of
uncertain nature, 238.7, but which the automatic systemclassified
el sewhere dependi ng on the wording. “Mel odysplasia” was classified
by the automatic systemas a malformation in accordance with the I1CD-9
i ndex; this problemis adjusted in ICD-10. The other major |osses with
t he change were to pneunonia (22), to trauma (18), and to
gastroi ntestinal disorders (12). The losses to pneunonia reflect
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different interpretations of Rule 3. An exanple is given |ater under
Pneunonia. The | osses to trauma were disparate, but two exanpl es
wer e:

Male, 72

I (a) Pneunoni a

I (b) I nfected thoraci c wound/ net ast ases
I (c) Adenocar ci noma unknown pri mary

Il

Chronic bronchitis Peptic ul cer disease

I (a) Rupt ured ut erus

I (b) Sepsi s

I (c)

Il Car ci noma of uterus

My assessnment of these certificates is that the certifier intended
the malignancy to be the underlying cause of death in each case and
that the manual coding was correct, with application of Rule 3. The
decision tables in the automati c system m ght be reviewed. The |osses
to gastrointestinal disorders are mainly from gastrointestina
cancers, but two are from breast cancer and one fromlung cancer to
unrel ated gastrointestinal disorders. There were 19 m scel |l aneous
i nstances where the automatically allotted underlying cause was a
neopl asm but the manual ly sel ected cause was not. One was an
i nteresting exanple of the systemcapturing the intention of the
certifier in a death certificate with a | ong sequence of events:

Fenal e, 84

Cardi ac arrest (seconds)

Acute on chronic heart failure (2 days)

Acute small bowel obstruction (3 days)

Smal | bowel adhesi ons due to radiotherapy Cervica
cancer (5 years)

O oo
~—

—_— N~~~

The automatic coding attributed this death to cervical cancer, nmanua
coding to heart failure.

Di abet es

In certificates where informati on was avail able from both codi ng
systens, manual coding yiel ded 300 deaths to di abetes, automatic
codi ng 275 deaths, with 255 of these coded to the sanme four-digit
codes and eight coded to different four-digit codes. The changes in
frequency did not appear to relate to age at death, and hence to
di fferent use of queries before and fromage 75 (table 4).
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Tabl e 4. Frequency of allocation of diabetes nellitus as underlying
cause by age at death and by net hod of coding

Codi ng net hod Bot h
Age Manual Aut omati c
l1to 74 132 123 116
75 and over 168 152 147
Tot al 300 275 263

After the change to automatic coding, diabetes nortality will decrease
by about 8% to 275/300 of its present level. The main |osses with the
change were to cardi ovascul ar di seases (11) and pneunonia (7); the
gains were mainly from cardi ovascul ar di seases (10). These changes are
very different fromthose observed in the U S., and reflect different
applications of Rule 2 and Rule 3. An exanple is:

Mal e, 68

I (a) Renal failure

I (b) Hypert ensi on

I (c) Non-i nsul i n dependent diabetes
Il

| schaenm ¢ heart di sease

This certificate was assigned manually to 414.9 and automatically to
250.0, but I would not accept hypertension as a direct conplication of
di abetes. The certifier’s intention is not clear to nme, and I would
have wi shed to query this certificate

Cachexi a, marasnmus, malnutrition, etc. (261.9 and 263.9)

Present Australian practice is that these terns are not accepted
as underlying causes of death at ages 0 to 74 wi thout query. They were
used as underlying cause of death 13 tinmes by both coding systens, 10
of these instances being in conmon. |In the three instances where
t hese underlying causes were allotted automatically but not manually,
the manually allotted causes seemto ne to have been those intended by
the certifiers (one case each of alcoholic liver disease, anorexia
nervosa, and depression). In the three cases where the change of codes
was froma manual |y sel ected underlying cause of malnutrition, the
automatic coding was to an equally non-specific underlying cause (one
case each of pneunonia, aspiration pneunonia, and anaemia, all in
persons over 80).

Perhaps a nore inportant consideration is that ternms such as

cachexi a or marasnus appear on nedical certificates in many wasting
di seases. This certificate is an interesting exanple:
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Male, 22

Cardi ac failure

Anaem a

Mal nutrition

Machado- Joseph di sease [hereditary spino-cerebellar
degener ati on]

—_— N~~~
O T o
— —

The words in brackets were on the certificate. Both the manual coding
and the automatic systemattributed this to malnutrition, 263.9. A
query was made whet her the disabling disease in Part |1 caused the
mal nutrition but there was no response. To nme it was the obvious
under | yi ng cause.

In 1CD-10 coding mal nutrition will be the “assuned direct
consequences of another condition” (new Rule 3, Vol. 2, page 39) for
mal i gnancy. However, it can follow other debilitating conditions such
as those nentioned four paragraphs above, and it is not clear to ne
whet her cachexia, etc., are trivial conditions for the purposes of
Modification Rule B, but if that is the interpretation, the queries
m ght be dispensed with as ICD-10 is adopted. The Australian
Col | aborating Center for Classification of D seases is reconmending to
other Centers that the Mdification Rule be clarified.

Denenti a

ABS has several |ongstanding local rulings relating to coding of
denentia. “Al zheinmer’'s disease,” so worded, is coded to 331.0
following the 1CD-9 manual. The code 290.1 for “Al zheinmer’s denentia,”
so worded, is not used after age 65, and “denentia” and “senile
denmentia” are coded to 290.0, 290.1, or 298.9 according to age. Multi-
infarct denentia is coded to 434.9 rather than 290.4 as in the
automati c system manual coding of other arteriosclerotic dementias
has not been consistent, with sone use of 290.4 and sone use of codes
in the range 436 to 440. The coding of the nost frequently used terns
is shown in table 5.
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Table 5. Conparison of Australian and U S. codes for frequently used
terns relating to dementia

Wor di ng Australia United States
Al zhei mer’ s denentia 0-64 290.1 290.1
Al zhei mer’ s denentia 65+ 290.0 290.1
Seni |l e denentia 0-64 290.1 290.0
Seni |l e denenti a 65+ 290.0 290.0
Denentia 0-64 298.9 298.9
Denmenti a 65+ 290.0 298.9
Mul ti-infarct denentia 434.9 290.4
Al zhei mer’ s di sease 331.0 331.0

As well as differences in coding, there are differences in
application of Rule 3 to itens in Part Il. The single nbost comon
cause of difference between the present Australian and the automatic
systens in underlying cause selections is in certificates such as
t hi s:

Male, 74

Pneunoni a

O oo
~—

I (
I (
I (
Il Al zhei ner’ s di sease

To us, this has been coded to Al zheinmer’s disease, after query at ages
O to 74 or accepted at 75 and over, but in the automatic systemit is
coded as pneunonia. In the sanple, there were 123 manual | y coded
under | yi ng causes of Al zheinmer’s disease (331.0), 104 automatically
coded, and 103 by both nmethods; 17 of the 19 |losses with the change to
automatic coding were to pneunoni a.

The incidence of denentia as an underlying cause depends heavily
on what |1 CD categories are regarded as denentia, but under our present
rul es the greatest single nunber are coded to 290.0. To illustrate how
greatly automatic coding will affect our statistics relating to
denmentia, there were 250 nmanual allocations of 290.0 as the underlying
cause; the automatic allocations of these included senile denentia,
290.0, (45), pre-senile dementia, 290.1, (45, worded as “Al zheiner’s
denmentia” at age 65 and over), denentia unspecified, 298.9, (63) and
pneunoni a of various types (64). Table 6 shows the frequency of al
underlyi ng cause codes related to denentia, by age group. It can be
used to predict changes in reported nortality fromthese categories.
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Table 6. Frequency of allocation of denmentia codes (290.0, 290.1,
298.9, 331.0) as underlying cause by age at death and by nethod of
codi ng

Age 1-64 65-74 75 and over
Codi ng Manual Aut o Manual Aut o Manual Aut o
290.0 - - 18 2 232 44
290.1 1 1 11 - 38
290. 2 - - - - 1 1
290. 4 - - - 4 16 33
298.9 - 1 - 4 - 61
331.0 2 2 13 10 108 92
434.9 8 6 22 16 87 65

O her diseases of nervous system

Par ki nson’ s di sease, 332.0, was the underlying cause of death in
70 manual | y coded cases, but only in 57 automatically coded cases; 55
of these certificates were coded to Parkinson’s di sease by both
nmet hods. The | osses, to pneunobnia, were simlar bel ow and from age 75,
and thus do not appear to be affected by the use of queries to age 74.
A reduction in nortality attributed to Parkinson’s di sease can thus be
expected in 1997 data. There were 25 deaths attributed to epil epsy
NOS by manual codi ng and 22 by automatic coding, with 20 deaths in
common. Again, the |osses were to pneunoni a.

There were 34 deaths attributed to notor neuron di sease, 335.2, by
manual coding and 29 by automatic, with 28 in common. The | osses were
to other paralytic syndromes in 344.8 (1 case) and 344.9 (3). The | ast
three are cases of Steel e-Richardson syndronme, which is not indexed in
ICD-9, is automatically coded to 344.9, and has been coded differently
by ABS at different tinmes. This anomaly will be rectified with the
i ntroduction of 1CD-10; the condition is indexed in that revision

Rheumati ¢ heart di sease

Manual coding yielded 37 deaths, automatic coding 30, 27 being to
the sane four-digit codes. There were two instances of different four-
digit codes within the range 390 to 398. The |l osses (5) were mainly to
ot her cardi ac disorders, none occurring nore than once, and only one
val vul ar (this certificate of a death at age 82 was not queried).
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Hypert ensi on

Manual coding yielded 125 and automatic coding 123 deaths with
hypertensi on as the underlying cause. There were 99 instances of the
same four-digit codes within the range 400 to 405 and seven of
different third or four-digit codes. The greater use of queries of
certifying doctors at ages bel ow 75 does not seemto have influenced
these findings (table 7).

Table 7. Frequency of allocation of hypertension as underlying cause
by age at death and by nethod of coding

Codi ng net hod Manual Aut omati c Bot h
Age
Under 1 - 1 -
1to 74 31 31 26
75 and over 94 91 80
Tot al 125 123 106

The | osses with the change to automatic coding were mainly to other
heart di sease (6), stroke (3), and pneunonia (3), but 5 of the 19
gains were fromrenal disease. This reflects different applications of
Rules 2 and 3, but these are not so great as to alter the prom nence
of hypertension as an underlying cause of death.

The i nmportance and useful ness of nortality statistics of
hypertension will increase with the introduction of automatic coding,
but there are even greater advantages with the introduction of
mul ti pl e cause tabul ations that automatic coding pernmts. In both |ICD
9 and I CD- 10, hypertension is not used as an underlying cause of death
if many other conditions, including ischaem c heart di sease, are also
mentioned on the nedical certificate; the conditions are listed in ICD
manual s.

| schaenm ¢ heart di sease

For code 410, as a whole, there were 2,030 underlying causes
allotted manual ly, 1,998 allotted automatically, and 1,918 in conmon.
Fourth digit differences are considered later in this section. Wth so
many deaths it was possible to denonstrate that querying practices may
have influenced the findings. At ages 1 to 74 there were 40 manual but
only 21 automatic selections of underlying cause not replicated by the
other nmethod (table 8). At ages 75 and over these nunbers were nearly
equal at 56 and 57, respectively. No single diagnosis could be
identified as accounting for the relative deficit bel ow age 75 (or
perhaps for a surplus at 75 and over) of death certificates with
automatic codes of 410.9, but with different nmanual codes.
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Table 8. Frequency of allocation of acute ischaem c heart di sease as
underlyi ng cause by age at death and by net hod of coding

Codi ng net hod Manual Aut omati c Bot h
Age
l1to 74 731 712 691
75 and over 1,283 1,284 1,227
Tot al 2,014 1,996 1,918

The main | osses from manual coding were to diabetes (4), valve

di sorders (4), nyocarditis (5), pneunpnia (13), and chronic |ung

di sease (5). The single nost inportant source of gain with automatic
coding was from heart val ve disorders, codes 424.0 to 424.9, (18

i nstances, 13 from 424.1); next was denentia, 290.0, (5 cases).

For code 414 there were 1,267 manual allocations of underlying
cause and 1, 224 automatic allocations, 1,137 being in comobn at the
third digit level. As with code 410.9, it was possible to denonstrate
that querying practices may have influenced the findings. At ages 1 to
74 there were simlar nunbers, 37 nmanual and 34 automatic, of
sel ections of underlying cause not replicated by the other nethod
(table 9). At ages 75 and over these nunbers were quite different at
93 and 53, respectively. Anong the deaths manually sel ected to 414,
there were 4 deaths under age 75 and 33 deaths at age 75 and over that
were automatically assigned to pneunonia. Simlarly, anmong the deaths
manual |y selected to 414, 1 death under age 75 and 8 deaths at age 75
and over were automatically assigned to pul nonary enbolism Wthin
category 414 there was much greater manual use of code 414.0, as table
10 shows. The explanation for this is that Australia uses 414.0 rather
than 414.9 when atherosclerosis is nmentioned on the certificate.

Table 9. Frequency of allocation of chronic ischaem a heart di sease
as underlying cause by age at death and by nethod of codi ng

Codi ng net hod Manual Aut omati c Bot h
Age
1to 74 412 409 375
75 and over 855 815 762
Tot al 1, 267 1,224 1,137
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Tabl e 10. Frequency of allocation of four-digit categories of chronic
i schaem c heart di sease as underlying cause by nethod of coding

414.0 414. 1 414.8 414.9
Aut omati c
Manual
414.0 224 5 38
414. 1 1
414.8 106 10
414.9 2 751

For code 414, the major | osses with the automatic coding were to

di abetes (4), pulnonary enbolism (8), cardi onmyopathy (5), dysrhythm a
(4), heart failure (5), and pneunonia (37). The major gains were from
di abetes (5), valve disorders (10), heart failure (5), and chronic
respiratory disease (10).

Pul monary enbol i sm

The historical inportance of this condition is that when an
increase in nortality of young wonen was noticed in the 1960's and the
death certificates were examned, it was found that there were many
nmentions of enbolism but that the deaths had been coded to other
underlyi ng causes. The problem appears to be still with us, at |east
for pul monary enbolism This was the underlying cause of death in 19
manual |y coded certificates and in 63 automatically coded. Al 19
manual codes were repeated with automatic codi ng. Table 11 shows that
the difference between the nunbers of deaths attributed to pul monary
enbol i smby the two codi ng systens does not appear to differ with age
group. All but one of the certificates at ages up to 74 were queri ed,
but none of those at ages 75 and over. The conclusions are that for
pul monary enbolism the differences in statistics that result fromthe
two systens are due to interpretation of the Rules, and that the
qguerying of certificates up to age 74 is of little val ue.

Table 11. Frequency of allocation of pul nonary enbolism as underlying
cause by age at death and by net hod of coding

Codi ng net hod Manual Aut omati c Bot h
Age
1to 74 7 28 7
75 and over 12 35 12
Tot al 19 63 19
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Causes of death on manually coded certificates that were automatically
coded to pul nonary enbolismincluded a range of nalignant disorders
(5), ischaemc heart disease, 410 to 414, (11), aortic valve disease
(2), thronmbosis of deep leg veins (8), asthma (2), and chronic
obstructive lung di sease (2). Valvul ar di sease and thronbosis are
included in the list of conditions for which Rule 3 should be applied
in ICD-10, but the others are not; | do not think the list needs to be
changed. Miltiple cause tables from 1997 should be nonitored in case
the | arger sanple displays other associations where the automatic
codi ng does not |lead to pul nonary enbol i sm becom ng the underlying
cause.

Heart val ve disorders (424)

The cl assification of non-rheumatic mtral valve disorders, 424.0,
will be slightly affected by the change to automatic coding. This was
t he underlying cause from manual coding 16 tines, and from autonatic
coding 19 tines, including 15 times from both nethods. There were 3
i nstances where manual codes of 424.0 were coded automatically to
410.9.

The cl assification of non-rheumatic aortic val ve disorders, 424.1
will be nore substantially affected. This code was the underlying
cause from manual coding 69 tines and from automatic coding 48 times,
including 39 tines fromboth methods. There were 20 instances where
manual coding was to aortic val ve di sease and automatic coding to
i schaem c heart disease, but only 6 where the change was in the
opposite direction. The next certificate was coded nmanually to aortic
stenosis and automatically to ischaem c heart disease:

Fenal e, 82

Severe acute pul nonary oedenma due to aortic stenosis

I (a)

I (b) | schaem c heart di sease due to coronary atheroma
I (c)

I

—_— N~~~

Previ ous acute nyocardial infarction

| prefer the manual interpretation as a reflection of the intention of
the certifier, as | understand that. The next certificate was coded
manual ly to 424.1 and automatically to 414.8. Again | prefer the
manual interpretation:

Mal e, 83

I (a) Cardi ac arrest

I (b) Myocar di al ischaem a
I (c) Aortic stenosis

Il

Enphysena
In this next certificate, manually coded to ischaenmi c heart disease,

prefer the automatic assignnment of aortic valve disease as the
under | yi ng cause:
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Fenal e, 82

a) Acut e pul nonary oedema
b) Left ventricular failure
c)

|
|
| Aortic stenosis and | schaem c heart di sease
|

—_— N~~~

I think we need to reconsider the decision tables relating to aortic
val ve di sease

Atrial fibrillation

There were 51 deaths attributed manually to Atrial fibrillation
and 46 automatically, with 38 attributed to both nethods. Its
i nportance fromthe viewpoint of classification is that cerebral and
other arterial enbolismare frequent conplications of it, and in |ICD
10, Rule 3 will be applied to these conplications. Cerebrovascul ar
di sease was frequently mentioned on these death certificates, but
cerebral and nmesenteric enbolismonly rarely. This certificate
suggests cerebral enbolismeven though the condition was not
nment i oned:

Fenal e, 83

Pneunoni a

Congestive cardiac failure
Atrial fibrillation

Left arm nonopl egi a

O oo
~—

—_— N~~~

The great majority of the transfers to and fromatrial fibrillation
were to or from other cardiovascul ar di seases.

Heart failure

Heart failure is of decreasing inmportance as a cause of death in
Australia with the relative declines nore rapid at ages up to 75,
where the certificate yielding heart failure as the underlying cause
of death is queried, than at ages over 75, where it is not. Thus, the
great majority of deaths (90% in manual codes in the study sanple)
attributed to cardiac failure are at ages over 75.

Manual coding yiel ded 329 deaths, automatic codi ng 301 deaths, and
249 of these were identical four-digit codes. Wthin category 428,
there were 14 nore with changes at the fourth-digit wthin category
428, many of which were due to biventricular failure coded manually as
428. 1, whereas the automatic coding choice of 428.9 is preferable and
conpatible with 1CD-10 where the condition is indexed. There were 29
transfers to pneunponia with automatic codi ng, and chronic obstructive
| ung di sease was the single nost inportant source (12) of gains. The
deci sion tables may benefit fromreview, as this certificate coded
manual ly to 496.9 and automatically to 428.9 seens to ne to have been
correctly coded manual |l y:
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Male, 71

Br onchopneunoni a

Chroni c obstructive airways di sease
Congestive cardiac failure

Carci noma of prostate

O oo
~—

—_— N~~~

Cer ebrovascul ar di sease

In the sample, there were 1,377 deaths with manual codi ng and
1,294 with automatic coding. There were 1,170 with the sanme four-digit
codes and 76 nore with different codes within the range 430 to 438.
The proportions of death certificates ascribed to cerebrovascul ar
di sease under one system but not the other, was the sanme before and
past age 75 years (table 12). There were 38 transfers to pneunoni a
with automatic coding, but there was no clear main source of gains.

Cer ebral haenorrhage was the underlying cause of death in 169
manual |y coded and 159 automatically coded certificates, 148 being in
common. The automatic system coded as cerebral haenorrhage two
peri natal deaths that had been coded manually to respiratory distress
syndrone and to intraventricul ar haenorrhage.

The changes noted with pul nonary enbolismdo not apply to cerebra
enbolism This was the cause of death in eight certificates coded
manual |y and in eight certificates coded automatically; five of these
were in comon. Only one of these cases nentioned atrial fibrillation
In two cases the code 434.1 seens to be in error. In one there was
i ncorrect keying of a manual code of 424.1. In the other the
assignment was by the automatic system fromthe wording “arterial
occl usion”:

Male, 72

I (a) Cer ebr ovascul ar acci dent
I (b) Arterial occlusion

I (c) At her oma

Il

Par ki nson’ s di sease Postural hypotension Vomting

This may result fromthe wording in the ICD-9 index, page 380, which
r eads,

"Qcclusion, artery-see also Enbolismartery.” The anbiguity is
corrected in the index to |ICD 10.
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Table 12. Frequency of allocation of stroke as underlying cause by
age at death and by nethod of coding

Codi ng net hod Manual Aut omati c Bot h
Age
Under 1 - 3 -
1to 74 301 288 275
75 and over 1,076 1,003 971
Tot al 1,377 1,294 1, 246

There is substantial nmovenent between other codes and 438 (late

ef fects of cerebrovascul ar disease), as shown in table 13. This shows
that Australia has been using different interpretations fromthe
United States. However, the differences mght be better pursued in
relation to ICD-10 than by detail ed exanm nation of differences under

| CD-9.

O her cardi ovascul ar di sorders

Aortic aneurysm 441, was the underlying cause on 167 manual |y
coded certificates and on 168 automatically coded, 160 of these were
in common at the third digit |level, 151 at the fourth-digit |evel.
Most of the changes were to and from ot her cardi ovascul ar di seases.
Manual coding classified 76 deaths to cardi onyopat hy, 425, mainly to
unspecified primary cardi onyopat hy, 425.4, (62). There were 85 deaths
classified by automatic coding. There were 62 deaths coded to the sane
four-digit category and a further six to different four-digit
categories within 425. Wth the change to automated codi ng, all but
one of the losses were to ischaem c heart disease. Only three of the
gai ns were fromischaem c heart disease

Deat hs are not comonly classified to conduction disorders, but
there were 11 by manual coding and 14 by automatic. There were seven
deaths classified to the sane four-digit codes, but four where the
wordi ng “conpl ete heart block” was classified manually to conplete
atrio-ventricular block, 426.0, (correct) and automatically to
unspeci fied heart block, 426.9. This is due to an index deficiency in
ICD-9, corrected in |ICD 10.

At heroscl erosi s, 440.9, was the underlying cause of death in 71
manual allocations and 65 automatic, with 59 in common. The gains and
| osses were both fromand to other cardiovascul ar di seases. There
were 80 deat hs manual ly coded to 443.9, peripheral vascul ar di sease
NOS, 86 coded automatically, and 70 in comon

Manual coding resulted in 14 deaths attributed to leg vein
t hronbosi s and t hronbophl ebitis, 451.1, but only four deaths were
automatically coded to this cause, and three of these matched the
manual coding. Eight of the | osses were to pul nonary enbolism under
| CD-10 such deaths will again be attributed to thronbosis, by Rule 3.
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Tabl e 13. Frequency of allocation of late effects of ce
di sease as underlying cause by met hod of coding

r ebr ovascul ar

Aut omati c 434.9 436 438 El sewhere El sewhere

Manual 430-438

434.9 79 2 9 1 26

436 3 648 15 8 37

438 2 14 48 1 25

El sewhere 1 3 4

430-438

El sewhere 2 13 7
Pneunoni a

This is another area where major change will occur, first with the

adoption of automatic coding and again in 1999 with the change to | CD

10.

Manual
560 deat hs,

codi ng yi el ded 210 deaths to Pneunonia, automatic codi ng
and 175 of these were in comon at the four-digit

| evel .

Anot her 20 certificates were automatically coded to 485.9 or 486.9,

manual |y coded to pneunococcal (Il obar, 13) or other

(7) forns of

pneunoni a. The increase in death rates with the change to automatic
coding will be about 50% at ages up to 74 but about 200% at ages 75
and over (table 14).
Tabl e 14. Frequency of allocation of pneunonia as underlying cause by
age at death and by nethod of coding

Codi ng net hod Manual
Age Aut omati c Bot h
Under 1 - 1 -
1to 74 70 106 64
75 and over 140 453 131
Tot al 210 560 195

The automatic systemhas difficulty coding (lobar) pneunobnia of a

specified | obe, as in this exanple:

Male, 77

I (a) Cardiac failure

I (b) Ri ght | ower | obe pneunoni a
I(c)

Il Renal failure
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The manual code in this exanple was 481.9 and the automati c code was
486.9. Major sources of gains in pneunonia deaths with the transfer
to automati c codi ng were from neopl asns (22), senile denmentia (64),
Al zhei mer’ s di sease, as worded (17), ischaem c heart disease (52),
cardiac failure (29), stroke (38), and chronic obstructive |ung

di sease (22). The transfers anong, to and from pneunoni a categori es
are sunmarized in table 15.

Tabl e 15. Frequency of allocation of fornms of pneunonia as underlying
cause by nethod of coding

Aut omati c 480-483 485 486 El sewhere
Manual
480-483 32 4 14 6
485 53 2 7
486 90 9
El sewhere 20 147 199

Under the broader Rule 3 in ICD 10, pneunonia can be regarded as due
to any other condition

Mal e, 46, Aborigi nal

Respiratory failure

I (a)

I (b) Pneunmoni a - organismnot identified
I (c)

I

—_— N~~~

Squanous cel | carci noma of tonsi

This certificate was coded both manually and automatically to 486.9,
but nmy own assessnment is that despite a response to a query confirm ng
the certificate as witten, the pneunonia was highly likely to have
been due to the cancer. Under ICD-10 this certificate would be
classified to the cancer without query. It needs to be realized that
al l owi ng pneunonia to be due to anything is not necessarily hel pful
Consi der this certificate:

Fenal e, 91

Br onchopneunoni a

O oo
~——

—_— N~~~

Congestive cardiac failure, Age and Frailty

It is not uncommon for the very old to die after a |long period of
deterioration, w thout the benefit of recent full assessnment. There
may well have been no clear cause of either the bronchopneunonia or
the congestive cardiac failure in this case.
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Chroni c obstructive lung di sease, etc. (490 to 496)

Manual coding yielded 770 deaths, automatic codi ng 698 deaths, and
665 of these were to the sane four-digit code. There were only a
further eight instances of different codes within the range. The
ef fect of the changes did not appear to be influenced by age at death
(table 16).

Tabl e 16. Frequency of allocation of chronic obstructive airways
di sease as underlying cause by age at death and by nethod of coding

Codi ng net hod Manual Aut omati c Bot h
Age
l1to 74 345 315 307
75 and over 425 383 366
Tot al 770 698 673

The significant | osses were to ischaem c heart disease (14), cardiac
failure (12), other cardiac disorders (8), pneunonia (22), other
respiratory disorders (17). Eight of the gains were fromischaemc
heart di sease.

O her respiratory di sorders

Manual coding attributed 25 deaths to diffuse pul nonary fibrosis
(Hamman- Ri ch syndrome, 516.3) and automatic coding 20, with 19 in
common. Five of the losses with the automatic coding were to ot her
di seases in the range 510-519. The two coding systens yiel ded very
di fferent nunbers of deaths attributed to residual categories in the
respiratory system as shown in table 17. This is because the two
systens handl e “chronic airways disease” differently; it was coded
manual ly to 519.8, automatically to 519.09.

Table 17. Frequency of allocation of residual categories of
respiratory disease as underlying cause by nethod of coding

Codi ng net hod Manual Aut omati c Bot h
Cat egory
519. 8 Respiratory 40 28 20

di sease not
el sewhere cl assified

519.9 Respiratory 6 22 3
di sease
unspeci fied
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The sanple included 17 certificates of deaths at ages to 74 nentioning

“chronic airways disease.” These were all queried. In all of the 14
cases where there was a response, the death was reclassified as due to
chroni c obstructive airways disease. | therefore think we should

ei t her be querying the phrase “chronic airways di sease” at all ages,

or preferably regarding it as “chronic obstructive airways di sease.”
The latter would require anmendnent of the ICD 10 i ndex, and the
Australian Center has included this in its 1997 reconmendati ons to WHO
and to other Collaborating Centers for Classification of D sease, as a
reconmended anmendnment to | CD- 10.

Di gestive system di seases

Among certificates coded by both nmethods, there were 460 deaths
wi th manual coding, 461 with automatic coding, and 412 coded by both
met hods to Digestive system di seases. Major | osses were to pneunoni a
(11) and to septicaem a (9), and gains were from neoplasns (12), but
both gains and | osses were w dely distributed.

Peptic ulcer, 531 to 534, was the underlying cause of death in 72
certificates coded manually and in 63 coded automatically, and by both
met hods in 57 cases. Differences were nore common at ages under 75
because of queries (table 18), but the only notable ones were two
cases attributed manually to peptic ulcer but automatically to
septicaem a. Mortality attributed to peptic ulcer will decrease with
t he change to automatic coding.

Tabl e 18. Frequency of allocation of peptic ulcer as underlying cause
by age at death and by nethod of coding

Codi ng net hod Manual Aut omati c
Age Bot h
l1to 74 15 12 9
75 and over 57 51 48
Tot al 72 63 57

There were 39 deaths fromintestinal ischaem a by manual codi ng and 45
by automatic, 38 of these being in common. Mortality attributed to
this will increase with the change to automatic coding. Intestinal
obstruction is also an inportant cause of death. It was selected as

t he underlying cause 52 times in manual coding, 46 tines in automatic
coding, and 37 tines on both occasi ons.

There were 76 deaths from al coholic liver disease, 571.0 to 571. 3,
wi th manual coding and 66 with automatic, 65 of the deaths being in
common. Five of the |osses were to other |iver disease, but only two
of these followed queries; it is not clear why the automatic system
shoul d not have allowed for the phrases "“al cohol abuse” and “liver
di sease (alcoholic).” There will be a reduction in reported nortality
fromal coholic liver disease with the nove to autonatic codi ng.
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Renal di sorders (580-589)

Wth manual coding there were 179 deaths due to Renal disorders,
580-589, and with automatic coding there were 192 deaths, 142 of these
were allocated to this group with both coding nmethods. The | osses were
to hypertension (5), other heart di seases 420-429 (7), and pneunonia
(13). The nmajor gain was fromischaenm c heart disease (17). The two
codi ng systens have very different ways of coding chronic rena
di sease. Sonme exanpl es are:

1 Anal gesi ¢ nephropathy still causes sone deaths in Australia,
al t hough the nunber is decreasing. It is indexed to 583.8 but al
four instances in the sanple were coded manually to 582.8; with
automatic coding three cases were coded to 583.8 and one to 582. 8.

O 12 deaths attributed manually to unspecified chronic
gl omerul onephritis, 582.9, six were so attributed automatically
and anot her four were coded to renal disorders.

O 132 codes allocated automatically to any formof renal failure
(584-586) for deaths at age 75 years and over, 25 were all ocated
el sewhere on manual codi ng.

Ten of 68 deaths manually attributed to chronic renal failure,
585.9, were allotted by the automatic systemto acute rena
failure, 584.9. These are cases of “acute on chronic rena

failure” or of acute renal failure with chronic renal failure al so
mentioned. An exanple of the latter is:

Fenmnle, 72

Acute renal failure

Chronic renal failure, fractured neck of fenur

There is no provision for “acute on chronic renal failure” in |ICD
10 and this is being pursued separately by the Australian Center
Cinical advice is that acute on chronic renal failure should be
regarded as acute renal failure.

There were 17 deaths manual ly coded to urinary tract infection

wi t hout specification of site, 599.0, but 36 coded automatically,
with only 12 of these being so coded by both nmethods. At ages
under 75, where all certificates were queried, there were 7 deaths
by manual coding, 7 on automatic coding, and 5 in conmon; both the
| osses on transfer to automatic coding were to septicaem a. At
ages 75 and over no certificates were queried, there were 10
deat hs from nanual coding, 29 fromautomatic, and 7 in common; the
gains with the adoption of automatic coding were from di verse
sources including diabetes (2),

denmentia (2), Parkinson’s disease (2), heart failure (2),
cerebrovascul ar di sease (5), and renal failure (2).

The changes to renal disease nortality with the adoption of automatic
coding will thus be conpl ex.
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The nortality attributed to renal failure is also greatly
i nfl uenced by queries. Australian Bureau of Statistics procedures
require that, at ages under 75, a certificate that gives any form of
renal failure (584-586) as the underlying cause be queried. There were
35 certificates in the sanple relating to deaths under age 75 and
coded automatically to 584-586. Three of these were coded manually to
i schaem ¢ heart di sease and hence not queried. O the 32 queries,
there were no replies to six, and one of these deaths was coded
manual ly to respiratory disease. O the 26 replies, seven resulted in
confirmation of the underlying cause and 19 in changes, only four of
these to a renal cause in the code range 580-583.

Di seases of skin, etc.

The nunbers of deaths to diseases of the skin were small, but
there were 30 nmanually allotted underlying causes, and 26 automati c,
of which 20 were in comon. The two | osses to septicaeni a deserve
nmention.

Muscul oskel etal di sorders

Mortality attributed to Miuscul oskel etal disorders will be greatly
reduced by the change to automatic coding. Wth manual coding there
were 73 deaths, with automatic coding there were 50 deaths, and 47 of
these were in comon. The main | osses were to heart failure (3),
pneunmoni a (10), and trauma (5). At ages up to 74 there were 28 deaths
wi th manual coding, 19 with automatic, and 17 in common. At ages 75
and over there were respectively 45, 31, and 30 deaths. There was thus
no apparent relationship with age and hence w th queries of
certifiers.

Mal f or mat i ons

Manual coding yielded 59 deaths to Malformations, automatic coding
67 deaths, and 53 of these were in common. Six of the automatic codes,
five of themat ages 75 and over, were 742.5 for “nyel odyspl asi a” or
related ternms; these result froma problemwth the ICD 9 index
al ready di scussed under Neopl asnms. The age distributions in table 19
excl ude these deat hs:
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Tabl e 19. Frequency of allocation of malformations as underlying
cause by age at death and by net hod of coding

Codi ng net hod Manual Aut omati c Bot h
Age
Under 1 37 36 34
1to 74 21 23 18
75 and over 1 2 1
Tot al 59 61 53

In infants, the gains and | osses were to and from perinatal disorders;
at higher ages they were to and frommany parts of the classification

Peri natal disorders

There were 80 manual ly coded deaths to perinatal disorders, 66
automatic, and 62 coded by both methods to the range 760-779. However,
only 18 deaths were coded to the sane four-digit code by both nethods.
Losses to other parts of the classification included to comunicable
di seases (3), stroke (3) and nmalformations (4). Three of the four
gains were frommal formati ons. One particul ar codi ng probl em has been
with the term “Pul nonary hypoplasia” in premature infants. As used in
Australia, this termrefers to inconplete but otherw se normal
devel opnent of the lungs, and we code it to 770.7. However the
automatic system following the ICD-9 index, regards it as a
mal formati on and codes it to 748.5. The distinction is clarified in
the index to | CD 10.

Synptons, etc.

In the entire sanple of 13,907 deaths, the causes of nobst of the
deaths assigned to this category under either or both nethods of
coding were still under investigation at the tinme. For exanple, there
were only 28 infant deaths as coded manual |y and 35 as coded
automatically, 12 were cases of sudden infant death syndrome according
to both coding nmet hods. This syndrone was al so the manual diagnosis in
15 of the remaining 23 automatic code assignnents. |f the conparison
is confined to deaths where both codes were available, then there were
12 infant deaths, all attributed to sudden infant death syndrone by
both nethods. At ages 1 to 74 there were 5 deaths wi th manual coding,
8 with automatic, and 3 in common; nost of these death certificates
were queried with the certifying doctors. At ages 75 and over there
were 12 deaths with manual coding, 9 with automatic, and 6 in common.
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Trauna

Fi ndings in respect of these deaths were also affected by the
substantial proportion where information was still awaited at the tine
of automatic coding, and this nmay have biased the findings that
foll ow. Where deaths were coded by both nethods, there were 667 where
t he underlying cause was manual |y coded as external, 698 where it was
coded automatically, and 627 where an external cause was coded by both
nmet hods. However, there were only 259 instances where the sane four-
digit code was selected as the underlying cause. The findings by age
group are sunmarized in table 20.

Tabl e 20. Frequency of allocation of trauma as underlying cause by
age at death and by nethod of coding

Codi ng net hod Manual Aut omati c Bot h
Age
Under 1 1 1 1
1to 74 505 521 197
75 and over 161 176 61
Tot al 667 698 259
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Clarification of the Murtality Coding Instructions

Lars Age Johansson, Statistics Sweden, Nordic WHO Center for the
Classification of Diseases

Backgr ound

Sweden will introduce the 1CD-10 on 1 January 1997. At Statistics
Sweden, we started our training sessions on nortality coding in My
1996. During the training, however, we experienced some difficulties
with the instructions on underlying cause coding in Volume 2. There
seemto be contradictions and other inconsistencies. In sonme places
the coding instructions apparently retain earlier coding practice
al t hough the corresponding parts in Volune 1 have been changed, and in
some inportant cases Volume 2 gives no guidelines at all.

At the recent neeting for the Heads of the WHO Col | aborati ng
Centers for the Classification of Diseases, the Nordic Center
presented a paper on "Need for clarification of the 1CD-10 nortality
coding rul es” (WHQ HST/1CD/ CJ 96. 18), based on the experiences fromthe
Swedi sh training sessions. The result of the ensuing discussion was
that the Nordic Center, together with the WHO Secretariat, was asked
to coordi nate an international Wrking Goup on clarification of the
nmortality coding rules. The aimis to present suggestions for such
clarifications at the 1997 Center Head neeting.

International conparability of nortality statistics requires
uni form and consi stent application of the 1CD coding rules. A
uni versal ly accepted standard for automated coding is certainly a way
to achieve that, and the I CE neeting on nortality statistics thus
seens to be an appropriate forumfor a discussion on howto proceed
with the clarification of the coding rules and guidelines. The
intention behind this paper is to provide a background for that
di scussi on.

Poi nts for discussion

1. Should coding instructions be conplete?

VWhen nortality coding instructions are di scussed, two rather
di fferent opinions can easily be distinguished: sonme people think that
there should be explicit coding instructions for every conceivable
case and that as little as possible should be left to the judgenent of
t he individual coder, while others think that the coding instructions
shoul d only give general guidelines and that problematic cases shoul d
be solved on a commpbn sense basi s.

14-1



VWil e conputerized nortality coding obviously requires precise
instructions on all cases that the conputer software is supposed to
handl e, statistical reasons can be advanced for the "instructions for
everyt hi ng" approach as well: If coding is not perforned according to
an established standard, but depends on the judgenent of the
i ndi vi dual nosol ogi st or nedical advisor, then it is bound to be
subj ective and the influence of individual coders will show in the
statistics. The resulting inconsistencies will make both internationa
and national conparisons problematic.

This is anply illustrated by the Swedish nortality statistics for
the 1970's and early 1980's. In the 1970's, a "commopn sense" approach
to underlying cause codi ng was adopted by both medi cal advi sors and
coders. The ICD rules were seen as general but not binding
reconmendations. If a condition nentioned on the certificate
"obvi ously" had caused the death, Statistics Sweden would "correct"”
the certificate and select that condition as the underlying cause,
regardl ess of the ICD selection rules.

However, it became increasingly apparent that neither nedica
advi sors nor coders were consistent in their selection of the
underlyi ng cause, and that the inconsistencies introduced by persona
i di osyncrasi es were serious enough to make statistical analysis of
trends practically inmpossible. In 1981, it was deci ded to abandon the
"comon sense" codi ng nethod, a detailed manual of nortality coding
was conpiled and the coders were told to apply the instructions
rigidly. The official Swedish statistics of deaths due to diabetes
mellitus illustrate the effect of this change in coding practice.

Diabetes mellitus
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VWile it is quite difficult to assess the trend in the 1970's, it
beconmes far easier after 1981, when rul e-based codi ng had been
introduced. Simlar artefacts for the 1970's can, regrettably, be
found for many other conditions.

Those who think that "conmmon sense” should be used in applying the
coding rules certainly have a point. Meticul ous application of the
coding rules will sonetimes result in a fairly inprobable underlying
cause of death. However, if that is the price one has to pay to
achi eve consistent statistics, it does not seemtoo high. The alter-
native mght be, as with the Swedi sh statistics on diabetes, that the
statistics are usel ess altogether

The Swedi sh experience—and it is presumably not unique to Sweden—
suggests, then, that coding instructions nmust be followed slavishly,
otherw se the statistics will not be consistent. This leads to a
further conclusion: if the coding instructions are to ensure
consi stent and conparabl e statistics, then they must be as conplete as
possible. Gaps in the instructions will open the field for persona
i nprovi sations, and statistical conparability mght be lost. It is
i nportant, therefore, to try to make the ICD rules and guidelines as
conpl ete and unanbi guous as possi bl e.

2. Coll ect background information

Presumably, difficulties with the interpretation of the ICD 10
coding rules and their associated commentaries and guidelines are
experienced in nore places than Sweden. A first task for the Whrking
Goup is, therefore, to collect questions and other observations on
the codi ng instructions. The WHO Col | aborating Centers are of crucial
i nportance in collecting that information. The e-mail network for
di scussion of ICD-10 nortality coding could al so be used for that
pur pose.

It should be stressed that the aimis to solve practical coding
probl ens that mght cause difficulties significant enough to inpair
the international statistical conparability. The di scussions shoul d,

t herefore, be based on death certificates actually encountered by the
coders.

3. Processing the information
VWat is the appropriate |evel of anbition?
The "clarification” of the ICD instructions should not include
attenpts to change the existing rules and guidelines, unless it is

necessary to resolve contradictions. Rather, the aimis to nake the
exi sting coding instructions easier to apply consistently, e.g.
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Correct evident m stakes (e.g., the discrepancy between the cited
code nunbers and the explanatory text in the Volume 2 Notes on
T36-T50, p. 61).

Resol ve inconsistencies (e.g., the Note on FO1-F09, p. 52, says
that these codes should not be used for underlying cause coding if
t he underlying physical condition is known, while the Note on

| 70.9 says that FO1 and not arteriosclerosis should be coded as

t he underlying cause of death if arteriosclerosis has been
reported as the cause of denentia).

Carify such instructions that could be interpreted in highly
differing ways, e.g., the instruction on Rule 3 dealing with
pneunoni a and bronchopneunoni a—quite inportant for the

i nternational conparability!

Add instructions on inportant cases that are not included in
Vol unme 2 (e.g., that suicide nmay not be due to any ot her
condi tion).

Provi de nore codi ng exanpl es.

Rewrite conplicated coding instructions to make themeasier to
understand, e.g., as a decision-tree.

Try to devel op an exhaustive nortality codi ng manual

It is obviously inmpossible to cover all these points in the tine
left until the 1997 Center Head (CH) neeting, and sone order of
priority must be established. The foll owi ng order seens reasonabl e,
and the Wrrking Goup will attenpt to cover the first three points by
the 1997 Center Head neeti ng.

Correct obvious m stakes and resol ving i nconsi stencies
C arify anbi guous instructions

Add essential instructions

Rewrite conplicated instructions

Devel op an exhaustive codi ng manua

Provi de nore codi ng exanpl es

SORwNE

How to reach agreenent on the clarifications?

According to the decision of the recent CH neeting, the Nordic WHO
Center will function as coordi nator of the undertaking. That woul d
i ncl ude:

1 keeping a list of the nmenbers of the Working Goup, and of the
wor k the individual participants are prepared to undertake

collecting information from |1 CD users on difficulties with the
nortality coding rules and guidelines

circulating that information to the WHO Secretariat and the
Wor ki ng Group
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wor ki ng out suggestions for clarification based on the coments
fromthe Secretariat and the Wrking G oup

reporting on the Wrking Goup's activities at the Center Head
nmeeti ng

Ti met abl e

Corrections to Volume 2 will be considered an update of the |CD
and any suggestions for such updates must be submitted to the WHO
secretariat by April 1997. Qbviously, it will not be possible to
produce a satisfactory text in such a short tine.

However, the fact that the 1CD-10 is now being inplenmented i n many
countries makes it necessary to cover at |east the nost crucial
clarifications as soon as possible. The Nordic Center is conpiling a
docunent for the 1997 Center Head nmeeting with prelimnary suggestions
for clarifications, and is also drawing up a docunent of fina
suggestions for recommendations that the 1997 Center Head neeting may
arrive at. A formal decision can be nade at the 1998 Center Head
nmeeti ng.

4. Dissemnating the result

Once the proposed clarifications have been subnmitted to the Center
Head neeting, and a decision has been reached, it is inportant that
the result—+the clarified rules and guidelines—+s distributed to the
VWHO nenber states as soon as possible. For obvious reasons, a reprint
of Volunme 2 is out of the question, but other fornms of publication
coul d be used such as Internet, newsletter, or errata sheet.

14-5



M KADO A PC Software for Codi ng of
Mul tiple Causes of Death

Lars Age Johansson, Statistics Sweden—Health and Social Wlfare
Statistics

Backgr ound

M KADO (an acronym for "Ml tlpel Kodni ng Av DodsOr saker"—Mul tipl e
Codi ng of Causes of Death) is a PC software program for automated
coding of multiple causes of death, devel oped at Statistics Sweden,
St ockhol m

Aut omat ed cause-of-death coding is, of course, afflicted with the
same problens as manual coding. 1In general, it is tine-consun ng
expensive, and liable to systematic errors. Additionally, cause-of-
death coding has its own specific problens. By internationa
agreenment, causes of death are coded according to the Internationa
Gl assification of Diseases (I1CD), which is both extrenely |arge and
abounds in apparently arbitrary exceptions to its alleged genera
princi pl es.

The coding of a certificate may be influenced by nmedical facts
which are not explicitly stated, only inplied. This nmakes the codi ng
dependent on the nedical know edge of the coder. Since the coders
medi cal know edge and famliarity with the 1CD inevitably vary,
considerable efforts are required to mai ntain acceptabl e coding
stability. In our experience, it takes at least 2 years to train a new
coder—+f he/she has a basic know edge of nedical term nol ogy and
pat hol ogy.

On each death certificate, several conditions may be reported.
VWhen coding a certificate, the coder first assigns an | CD code to each
one of the conditions reported (multiple cause coding), and then goes
on to select a principle cause of death (naned "the underlying cause
of death"” in ICD term nol ogy) according to selection rules specified
by the ICD. Myst statistical tabulations and anal yses are based on the
under | yi ng cause of death.

Since the late 1960's a software program has been avail abl e whi ch
starting fromnultiple cause coded certificates, selects an underlying
cause of death according to the ICD selection rules. This software,
ACME, is devel oped and maintained by the U S. National Center for
Health Statistics and is the de facto international standard in its
field.

ACME was introduced at Statistics Sweden in 1987. In 1989, we
decided to try to automate the multiple cause coding as well, hoping
that the coding woul d be faster, higher quality, and | ess dependent on
t he individuals who performit.
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Mul ti pl e cause- of -deat h codi ng—M KADO

The aim of our project was to develop a nodule that translates the
medi cal terms reported on the certificate into nmultiple cause codes.
The
following criteria were specified for the nodul e:

1 it must accept the |anguage actually found on the certificates

1 if several conditions are reported in the sane field, the nodul e
nmust be able to code them separately

it must allow supplenentary and inplicit information to influence
t he codi ng

the conputer-assisted (interactive) coding nmust be as simlar to
manual codi ng as possible

1 t he output nust be in ACME conpati bl e format

O the coding systens available in 1991, none net all these criteria.
By the end of 1991, we therefore decided to develop a nultiple cause
codi ng nodul e of our own. A prototype, called AKK, was available in
January 1993. After sone nodifications to AKK (including renanming it
to AMK), we started a full-scale test in July 1993. A year later, the
present version (named M KADO) was i ntroduced

W decided to work according to the "prototyping" nodel, i.e., we
did not start our project with an attenpt to wite a conplete
specification of the coding software. Instead, a primtive prototype
was devel oped very early in the project and functions and refinenments
successively added to it. The main part of the work was done by two
persons working part-tine on the project (50 percent for the first 2
years, 25 percent for the |last year of the project). One was an
experi enced database programrer, the other a senior coder with
previ ous know edge of software devel opment. Once the full-scale test
was nounted, all coders took part in the evaluation of the software.

Consi derati ons on matchi ng strategy

Qur first plans were to use near-exact matching, which seenmed to
be the obvious way to avoid inconveniently large dictionaries. Qur
first results were disappointing. W tried first a "nost
di scrim nating conpound” nethod and then a strategy based on a
conput ed neasure of simlarity. However, both would yield a | arge
nunber of theoretically possible, but unfortunately incorrect
di ctionary matches. To achieve a reliable match we woul d have to use a
very high threshold value, and we soon realized that exact matching
woul d give the same mat ches—and nuch faster

The expl anation of this result, which seens to be at odds with
experi ences from nmany ot her automated codi ng applications, lies
probably in the structure of nedical |anguage. Medical ternms are often
conpounds of a conparatively restricted set of basic elenents. These
el ements denote, e.g., anatomical site or type of tissue (cervico-,
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neuro-, myo-, cardio-), or the nature of a disease process (-itis, -
oma, -o0sis, -pathy). Many elenents are quite simlar, especially in
Swedi sh spelling, that tends to truncate suffixes ("myocardosis" wll
be "nyokardos") and renove letters that are silent in Swedish

pronunci ation (e.g., "h" in "cirrhosis" or "p" in "synptoni).
Sonetimes a single letter makes the difference between two quite
separate entities, e.g., "arter-" and "artr-" ("artery" and "joint,"

respectively), or the Swedish words "hjart-" and "hjarn-" (heart,
brain). Mreover, nedical ternms are often quite |ong

("kardi oartierionefrocerebroskleros"), and essential information on
the nature of the disease is often given by the very last syllable
("nyocardit", "-it" denotes "inflammation"). This neans that word
truncati on and wei ghti ng nmet hods that give higher weight to the early
parts of the word will return many incorrect matches.

Therefore, we decided to base the automatic codi ng proper (the
part of the coding that will not be reviewed manual ly) on exact
mat ching only. In the interactive codi ng, however, the coder has
access to near-exact matching.

O course, the performance of a systemthat uses exact matching
only will be very dependent on the efficacy of the phrase
standardi zati on (parsing). Miuch effort has been spent on the M KADO
par si ng procedures, which are described in Appendix 1

Approximately 2 percent of the itens to be coded are coached in
"ordinary," nonnedi cal |anguage. In such cases (mainly descriptions of
accidents and viol ence) exact matching is quite clearly not suitable,
and the rate of automatically coded responses is |ow Qur experiences
suggest, then, that exact matching is preferrable when scientific
term nol ogy i s concerned, since such term nology consists of a
conparatively small nunber of basic elements and even small variations
can be of crucial inportance. Exact matching is not, however,
appropriate for coding of responses in ordinary, nonscientific
| anguage.

System Over vi ew

M KADO runs on I BMconpatible PCs with a 486 processor or higher
It uses the Paradox Data Base Manager, version DOS 4.5, and has been
devel oped in the Paradox Application Language (PAL). For the tine
being, it is designed as a stand-al one application, not for PC
net wor K.

About 100, 000 cause-of-death certificates are sent to Statistics
Sweden each year. The certificates are mcrofilmed and keyed to an
ASCI| file. A few standard abbreviati ons are used, otherw se al
information on the certificates is entered manually exactly as it
appears.

The ASCII files are converted to Paradox format, and then divided
into work lots of about 450 records. The work |lots are processed by
M KADO i n a batch process, and problemterns or records will be
flagged for manual review
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The work lots, including the coding suggested by M KADO, are then
exam ned interactively by a coder. Any editing is done using a
"wor ki ng copy” of the input text, while the original version of the
text is stored separately. To facilitate the work of the coder, we
have tried to make the interactive coding as sinmlar to manual coding
as possible. Thus, the screen layout imtates the certificate form
t he coder al ways has access to the entire text of the certificate, and
t he necessary operations can be performed in any order the coder
prefers. Before the coder is allowed to return a work | ot, M KADO
checks (anobng other things) that all conditions entered by the
certifier have been coded.

Typically, the reviewi ng may include operations such as correcting
m sspel | i ngs, and supplying codes for expressions not found in the
di ctionary. The coder can browse the dictionary in al phabetical or
code order, and there are several search facilities avail able.
Probl ematic records can also be referred to a senior coder.

Expressions not previously included in the dictionary will be
copied to a provisional dictionary update file. The provisiona
dictionary update file will be reviewed by a senior coder and only
then included in the dictionary. A "cloning" feature is available, by
which it is possible to copy the codes and nodification variables (see
bel ow) of an expression already included in the dictionary to a new
expression. Each time the dictionary is updated, a check is run that
ascertains that expressions with the same standardi zed text have been
coded in the sanme way.

Text standardi zati on and phrase separation

To keep the dictionary reasonably conpact, and to increase the
nunber of matches, the phrases are standardi zed prior to coding. The
st andar di zati on procedure used by M KADO i ncl udes steps such as
renoval of strings that do not influence the coding, replacenent of
some strings with synonyns, separation of phrases, al phabetica
reorder of words in a phrase, etc.

A special feature of MKADO is that some strings will be coded
separately when they are renoved, e.g., expressions indicating surgery
or other fornms of treatnent, or the duration of a condition. These
suppl enentary codes may be used later to nodify the code of the
medi cal condition itself.

For a nore detail ed description of the standardization procedure,
see Appendi x 1.

Dictionary of diagnostic expressions

There are two versions of M KADO s dictionary of diagnostic
expressions. One contains the expressions in their original
nonst andardi zed form whereas in the other, the expressions have been
standardi zed according to the specifications in the current
st andardi zati on tables. Thus, an up-to-date version of the
standardi zed dictionary can be prepared whenever the standardization
speci fications are changed.
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Basi ¢ code and nodi fi ed code

Code nodification is a salient feature of 1CD coding. This neans
that a medical term may have several different codes, dependi ng on
other information on the certificate. Even very common terns, |ike
"heart attack" and "pneunonia," are subject to code nodification
Therefore, an inmportant part of MKADO is the ability to handl e such
nmodi fications automatically.

For every expression, the dictionary gives a basic code, that is,
the 1CD code to use if there is no other information on the
certificate that nodifies the coding. In nmany cases there is also a
nodi fied code, that is, the ICD code to use if there is indeed
i nformati on present that influences the coding.

If an expression can have different I1CD codes, the criteria for
whi ch code to use are specified by the nodification variables. There
are nine of these:

The duration of the condition

Conditions reported el sewhere on the certificate
Recent surgery

Conplications to surgery

Recent injury

In cases of external violence, possible intent (e.g.
sui ci de, hom ci de, acci dent)

The age of the deceased

The sex of the deceased

Specific expressions (text strings) used el sewhere on
the certificate

SORwNE

©»N

For nodi fications depending on the basic codes of other reported
conditions or on other specific expressions, MKADO al so recogni zes
eight different relations: the nodifying condition/expression

i medi ately precedes the expression to be coded, imediately follows
it, inmedi ately precedes or follows the expression to be coded and the
entities are separated by a word that expresses a causal rel ationship,
is reported on the sane line, on a |line above, on a |ine below, or
anywhere on the certificate.

If an expression can have only one 1CD code, there will also be
only one record in the dictionary which contains only a basic code. If
an expression can be coded in several ways, there will be one record
in the dictionary for each cause to nodify the coding. Each record
wi Il have both a basic code and a nodified code, and a specification
of under what circunstances the nodified code is used rather than the
basi c one. For exanple, there is only one record in the dictionary for
"al cohol -induced cirrhosis of liver," since no other information on
the certificate can nodify the coding of that expression. On the other
hand, there are about 40 records for "cerebral henorrhage", reflecting
the possibility to code the henorrhage as spontaneous, old, traumatic,
congenital etc
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Code priorities

If an expression can be coded in different ways, and consequently
there are several dictionary records containing that expression
M KADO checks for each case whether the conditions specified by the
nodi fication variables are nmet by the circunstances in the present
case. If nore than one of the dictionary records nmeet the criteria,
the records are ranked according to a set of priority rules.

If there is nore than one dictionary record with the sane rank
and the records give different nodified codes, the coder has to
determ ne interactively which dictionary record to use

Resul ts and experiences

We have now coded about 400, 000 certificates using the AMK and the

M KADO. It has brought indisputable advantages: the coding is nore
accurate, much faster, and there is |l ess need for continuous quality
checks. In 1992, the coding error (underlying cause, nost detailed
level) was estimated at 7.2 percent. In 1993, after the introduction
of AMK, the estimated error was 3.1 percent. O these, about 0.7
percent were attributable to the automated codi ng proper, 1.5 percent
to the interactive coding, and only 0.3 percent to keying m stakes.

The batch processing of a work |lot (450 certificates) takes about
15 m nutes. Before standardi zation of the phrases, a dictionary match
is found for about 40 percent of the terns. After standardization, the
success rate is now about 90 percent, conpared with about 70 percent
when AMK was first put into operation. For about 65 percent of the
certificates, MKADO codes every termon the certificate, and no
manual review is necessary. Wth manual coding, it would take an
experi enced coder the best part of a day to code a work lot, with
M KADO, it takes |less than half that tine.

It is inportant to renenber, however, that this does not nean that
the coding is now 90 percent (or even 60 percent) cheaper than before.
M KADO t akes care of the unconplicated certificates and | eaves the
difficult ones to the coders, who sonetines get the inpression that
the coding is now slower and nore difficult than before. The new
technol ogy has al so generated several new tasks, such as running the
batch jobs and review ng dictionary updates. Mst of this work is done
by the coders thensel ves, and not by the conputer staff.

The expenses of data entry are, of course, substantially higher
and to sone extent use up what is gained at the codi ng stage. Ful
phrases are both |longer and nore difficult to type than digit codes,
especially since the typists do not always understand the expressions
they are copying. Besides, many a doctor's handwiting is quite as bad
as is generally reputed. W have tried to scan the certificates, but
t he character recognition has not been very successful. Even though
about 70 percent of the characters were correctly interpreted, it took
nore tine to correct the remainder than to key the certificates from
scratch.
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The introduction of automated codi ng has nmade it possible to work
of f the backlog we have had since 1987, even though the coding staff
has been reduced fromeight coders to five. Due to the backl og,
however, no financial savings has been nmade. Presumably, there will be
no substantial savings until today's keying of the certificates at
Statistics Sweden can be replaced by some formof electronic death
certificate.

The acid test still remains, however. 1In 1997, Sweden wl |
i npl enent the Tenth Revision of the ICD. This is a major operation
that requires, anong other things, retraining of the coders and
i ndependent recodi ng of each certificate until acceptable uniformty
of codi ng has been achi eved. Wien the Ninth Revision was introduced in
1987, the cause-of-death statistics were alnost 2 years delayed. It is
our hope that MKADO will mnmake the transition to the Tenth Revision
snoother. If so, that will fully justify the resources invested in it.

A great problemw th sophisticated autonmated codi ng systens is
that codi ng expertise is lost. Since the coders learn that M KADO is
usual ly right, they tend nore and nore to accept the codi ng suggested
by the software, and gradually | ose both their ability to code w t hout
conput er assi stance and to eval uate the perfornmance of M KADO To
counteract this, and to maintain the coding abilities that are needed
to update the software, the coders are required to regularly code
training sets of certificates manually.

Pl anned nodifications to the multiple cause codi ng nodul e

The present version of M KADO was devel oped in Paradox for DOS, a
software that is no | onger supported by the manufacturer. Cbviously,
we will have to switch to another platform

The Tenth Revision of the ICD will be introduced in Sweden on
January 1, 1997. W plan to have an I CD 10 version of M KADO avail abl e
by May 1.

For validity checks, we still use a mainfranme system devel oped in
1986. These checks will be transferred to M KADO

The anpersands, required in sone circunstances by ACME to identify
the starting point of a nedical sequence, nust be supplied manually in
the present version of MKADO Depending on the requirenents of the
| CD-10 version of ACME, we are considering including a feature that
wi Il supply these anmpersands automatically, or at |east support the
coders when assi gni ng t hem

For the 1CD 10 version of MKADO a new method of handling
di ctionary synonyns will be used:

1 For each 1 CD- 10 category, the LEXBAS file will contain the ful
set of possible nodifications for one diagnostic termonly. This
diagnostic term with its set of nodifications, is referred to as
the "matrix" for expressions coded to that |1CD category. For
i nstance, while "pneunpnia" (1CD 10 code J18.9) is coded in the
same way as the Swedi sh expressions "pneunoni” and "l ung

15-7



i nfl anmation”, only one of these (e.g., "pneunoni") wll have
records corresponding to the applicable coding nodifications of
"pneunoni a", e.g., postprocedural pneunoni a.

The synonyns will contain a pointer to the matrix, in this case to
"pneunmoni”. In this particular case, "pneunonia" and "lung
i nflanmation” will have a pointer to "pneunoni”

VWhen a LEXIKON is produced, MKADO wi ll, for each expression
pointing to a matrix, automatically generate the sane set of

nmodi fications for the synonyns as for the matrix. So, if "lung

i nfl anmati on” and "pneunoni a” have a pointer to "pneunoni", these
expressions will be coded, and if necessary nodified, in the sane
way as "pneunoni”.
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Appendi x 1.
(1)
If the string i

(2)

(3)

(4)
(5)
(6)
(7)
(8)

(9)

(10)

(11)

(12)

(13)

The dictionary is searched for the text string to be
coded.

s not found in the dictionary:

Trim bl anks—any bl anks first and last in the string are
del eted, double blanks in the phrases are replaced by
si ngl e ones.

Exceptions—1 aggi ng of strings to NOT standardize in
the usual way. Using this feature, e.g., "left" and
"right" can be retained in connection with heart
failure, where it influences the coding, but deleted in
ot her cases, where it does not.

Hyphens are renoved or replaced by other characters
(see Appendix 2).

Prefixes and suffixes are renoved and repl aced.

Del eti ons—aords and strings that do not affect the
coding are renoved, e.g., "the patient had...",
"probable.™

Repl acenent s—spel | i ngs and expressions are
st andar di zed.

Peri ods—enmai ni ng peri ods are renoved or replaced (see
Appendi x 2).

St andardi zati on of phrase separators—strings indicating
t he begi nning or end of a diagnostic expression are
repl aced by one of three standard separators (";" for
enuneration, "*>>*" for a "giving rise to"-type

rel ationship, "*<<*" for a "caused by"-type

rel ati onship).

Sur ger y—expressi ons indicating surgery or mnedica
treatnment are coded separately and then del eted.

The exception sign "#" is renpved.

If an expression has been deleted in its entirety, it
is replaced by a "not known" string.

The dictionary is searched for the standardi zed string.

If still not found:

(14)

Dur at i ons—expressi ons indicating the onset of or the
duration of a condition are renoved and, if possible,
coded separately. If autonmated coding of the duration
is not possible, the expression is marked for nmanua
durati on coding.
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(15) The dictionary is again searched for the standardi zed

string.
If still not found:
(16) Al'l remaining blanks are renmoved fromthe standardized

string, and a corresponding field in the dictionary
(contai ning the standardi zed di agnosti c expressi ons
with all blanks renoved) is searched for a match. If no
match is found, the blanks are restored.

(17) The words of the phrase are sorted in al phabetica
order, and the search is repeated, this tinme in an
al pha-sorted field.

If still not found:
(18) Phrase separation—the string is searched for any
standard separator (";", "*>>*"  or "*<<*")., If a

separator is found, each substring will be standardized
as described above (1-17) and a dictionary search
per f or med.

If still not found, or if no phrase separators are found, then mark
t he expression for interactive codi ng.
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Appendi x 2.

Repl acenent of

(In this and the follow ng description, "B" stands for

hyphens

digit, and "@ for letter.)

hyphens first and last in the string are del eted

#B- B#
B-B

Repl acenent of

>> H#H-#
>> B; B
>> @3, B@
>> B##
>> @@
>> ©@B@
>> #B@
>> H#H-#
>> -1
>> am
>> o#
>> #- @
>> am
peri ods

periods first or last in the string are del eted

B. B >> B: B

## >> ##

B#. @ >> B#B@

##. @ >> ##B; B@

@+# >> @B#

B, >> B; B
HHH Q@ >> B: B

B###@ >> B: B

B###B@ >> B; B

. @@ >> B@@

. @ @@ >> B@3@aBs

. @ @ >> Baas@s

.@ >> B@B

B@ >> B@B

. @@ >> B@oB

B@@ >> B@oB

: >> B@adB

B@an >> B@adB

. Qoo >> B@ooB

Baoan >> B@oags

any period still remaining is replaced by ";"
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Aut omatic Codification of Underlying Causes of Death
in Catal onia, Spain

Goria Pérez, MD., Ph.D.; Nuria Muntelld, MD.; Jaume Donmenech, MD.,
Ph.D., Information and Studi es Service, Departnent of Health and Soci al
Security, Ceneralitat de Catal unya, Barcel ona, Spain

I nt roducti on

The Aut ononous CGovernment of Catal onia signed a treaty with the
Spani sh National Institute of Statistics in 1983 that allowed us to code
every death occurring in our territory and to analyze our nortality
statistics. The underlying cause of death was sel ected nmanual |y using
the International Cassification of Diseases, ninth revision (I1CD9)(1).
This codi ng systemwas applied to every death occurring in Catal onia by
a teamof four nortality coders.

In 1992 the nmain objective of the Catalonian Mrtality Register
was to use an automatic system for codi ng underlying cause of death and
to incorporate the coding of nmultiple causes of death (2,3). Before
deciding to devel op a new system we exam ned several coding packages
and systens, including the MCAR ACME, and TRANSAX systens fromthe
U S. National Center for Health Statistics (NCHS). At the end of 1993, a
menber of NCHS visited our center. W discussed the results of a
prelimnary study that conpared manual and ACME aut omatic codi ng of
underlying cause of death in a random sanple of death certificates (DC).

The objective of this study was to establish the degree of
agreement for underlying cause of death by nmanually and automatically
codi ng every 1994 death occurring in Catalonia. Both underlying and
mul ti pl e causes of death were coded. The second objective was to
determ ne differences in underlying cause-of-death nortality rates
bet ween the manual |y and automatically coded records.

Met hods

Currently, the Catalonian Mirtality Register coding team sel ects
t he underlying cause of death on every DC. In order to manually code
mul ti pl e causes of death, a nosol ogi st and physician trained the coding
teamon the NCHS interpretation of the 1CD-9 rules (4). Wen a high
| evel of agreenment was reached between the coders, the training was
concl uded.

Each nonth two sets of procedures were followed: 1) the classica
procedures for obtaining official data on underlying cause of death, and
2) the new procedures, using ACME and TRANSAX, incorporated in a
paral l el system that allowed us to read all codes on every DC after
manual coding, automatically select the underlying cause of death (5)
and then link the manually coded and automatically coded underlying
causes of death. The ACME and TRANSAX nodul es were installed on a
mai nfrane conputer. For every death, we retained the manually and
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automatically coded underlying cause of death codes, every code stated
on the DC, and the multiple codes before and after TRANSAX

Agreenent between the manual |y and automatically coded underlying
cause of death for three and four digits was cal cul ated. The nmanual |y
coded underlying cause of death was considered the standard to
determ ne the sensitivity (S) and the value predictive of positive
(VPP). The accuracy of each indicator was established using Percy's et
al. criteria (6). Death rates were calculated for the nmanually and
automatically coded groups of causes. The population used in the rate
denom nators was a projection derived fromthe 1991 census (7).

Di fferences between rates were established with a confidence |evel of
5%

Results

In 1994, 52,180 deaths occurred in Catal onia. The nunber of causes
coded was 155,649, with a nmean of 2.9 causes per DC. The agreenent
bet ween the manual and automatic codi ng of underlying cause of death
using 1CD-9 three digit codes was 90.6% and using four digit codes
was 88.7% The analysis of 17 groups of causes (table 1) showed
differences in the codification of signs and synptons not el sewhere
cl assified group.

Tabl e 1. Frequency of 17 Groups of Cause of Death. Catalonia, Spain, 1994
Cause of death | CD-9 codes Manual Aut omati c
Nunber |Percent | Nunber |Percent
I nfecti ous di seases 001- 139 1, 431 2.7 1, 575 3.0
Neopl asns 140- 239 |14, 335 27.5 |14, 201 27.2
Endocri ne di seases 240- 279 1, 451 2.8 1, 493 2.9
Bl ood D sorders 280- 289 266 0.5 273 0.5
Ment al Di sorders 290- 319 1, 812 3.5 1, 736 3.3
Nervous system di seases 320- 389 1, 151 2.2 1,195 2.3
Crcul atory system di seases 393-459 (19, 582 37.5 |20, 211 38.7
Respiratory system di seases 460- 519 4,368 8.4 | 4,424 8.5
Di gestive system di seases 520-579 2,821 5.4 2,624 5.0
Cenitourinary system di seaseq 580- 629 975 1.9 921 1.8
Pregnancy and childbirth 630- 676 1 0.0 1 0.0
Ski n di seases 680- 709 75 0.1 82 0.2
Muscul oskel et al di seases 710-738 425 0.8 414 0.8
Congeni t al 740- 759 166 0.3 161 0.3
Perinatal period 760-779 72 0.1 69 0.1
Not el sewhere cl assified 780- 799 725 1.4 249 0.5
Ext ernal causes E800- E999 2,524 4.8 2,551 4.9
Tot al 52, 180 100.0| 52, 180 100.0
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The results show a hi gh degree of accuracy (sensitivity above 80%

except for endocrine di seases,
and signs and synptons not el sewhere classified. The VPPs
endocri ne di seases,
The death rates were significantly different for
di gesti ve system di seases,

di seases,
were bel ow 80% f or
di seases.
i nfectious di seases,

bl ood di sorders,

bl ood di sorders,

signs and synptons not el sewhere classified (table 2).

ski n di seases,

and skin

and

genitourinary system

Table 2. Death Rates per

100, 000 Popul ation for

Manual

and Autonmtic

Codification for Specific Goups of Cause of Death: Catal onia, Spain, 1994
Cause of death | CD-9 codes Manual |Autonmatic
Intestive infections 001- 004, 006, 008, 009 0.6 0.7
Respiratory tubercul osi 010-012 1.1 1.0
Renmmi nder tuber cul osi 013-018, 137 0.7 0.6
Remai nder bacteri al 005, 007, 020- 027, 030- 041, 2.9 3.9
i nf ecti ons 080- 083, 087, 090- 098
Viral infections 045- 057, 060- 066, 070- 079, 138 0.9 1.8
Renai nder i nfections 084- 086, 088, 099, 100- 104, 0.4 0.8
110-118, 120- 136, 139
Leukeni a 204- 208 6.9 6.6
Renmai nder endocri ne 240- 246, 251- 279 4.1 4.4
di seases
Chroni c rheunmatic heart 393- 398 4.5 3.9
di seases
Hypertensi ve di seases 401- 405 12.2 10.3
G her heart and 390- 392, 415- 417, 420- 428 75.9 96. 9
| ung di seases
Cer ebrovascul ar di seases 430- 438 101.0 96.1
D seases of veins 441- 448, 451- 459 11.5 10. 7
Respiratory infections 460- 466, 487 1.9 1.7
Pneunoni a 480- 486 12. 4 15. 2
Chroni c respiratory di seases |490-496 40. 3 37.5
Gastritis 531-535 2.9 2.2
Cirrhosis and ot her 520- 530, 536, 537, 540- 543, 550- 553, 21.3 18. 3
l'i ver di seases 555- 558, 560- 570, 572- 579
Urinary di seases 580- 599 15. 4 14.5
Femal e genital organs 610, 611, 614- 629 0.1 0.2
Ski n di seases 698, 700- 709 1.2 1.3
Not el sewhere cl assified 780- 799 12.0 4.1
I ndustry acci dents E916- E921, E923- E927 0.5 0.5
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In 88. 7% of the cases, there was agreenent between the manual and
automatic codification of underlying cause of death. For the
remai nder, nearly half (4.6% of the disagreenment was due to
differences in the use of ICD-9 rule one, and 2.5% was due to
differences in the use of 1CD-9 rule three (table 3). Spanish special
i nstructions, which are specific interpretations for Spanish Mrtality
Regi sters accounted for 1.5%of the difference (table 3).

Table 3. Level of Agreenment and Differences in
inthe ICD-9 Rules for Sel ection of Manual and
Aut omati ¢ Underlyi ng Causes of Death:

Cat al oni a, Spain, 1994

Level of agreenent and differences Nunber | Percent
Agr eenent 46, 284 88.7
Rule 1 2,400 4.6
Rule 3 1,304 2.5
Rules 4 and 5 626 1.2
Spani sh speci al instructions 783 1.5
Q her queries 783 1.5
Tot al 52,180 100.0

Di scussi on

The present study shows a high |l evel of agreenent between the
manual and automatic codification of underlying cause of death. This
allows us to use the ACME and TRANSAX system for codi ng cause of death
in Catal onia. The ACME systemis nore advantageous than the manua
system for the mai ntenance of honbgeneous criteria for codification of
underlyi ng cause of death over tine and for distributing nultiple
causes of death.

The Iimtations of the automatic systemare due to differences in
the interpretation of 1CD-9 rules for underlying cause-of-death
codi fication between the ACME system and our coding team This could
nmodify trends in nortality rates of infectious di seases, digestive
system di seases, and skin diseases. The group of signs and synptons
not el sewhere cl assified needs a special nention: when cardi ac arrest
and signs and synptons not el sewhere classified were stated on the
sanme DC, our team selected the second cause of death, but ACME
sel ected cardiac arrest. Qur physicians state cardiac arrest on a high
nunmber of Dcs.

Acknowl edgnent: The present work was funded by a grant 94/1195 of the
Fondo de | nvestigaci 6n Sanitaria.
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Appendi x: Codi fication Probl ens

1. Problenms in Medical Entity Codification

Sonme flags are detected when assigning an ERN to nmedical entities. W
found two specific situations:

1.1. (a) Medi cal entities without a specific ERN code,
but anot her code can be assigned in order to
achieve the 1CD-9 codification because a
simlar nosol ogical entity exists, or

(b) a different nedical entity should be sel ected
because of disagreenent in the 1CD-9 code
Example 1.1
Medi cal Entity ERN file
(a)- Carcinoma bronchopul nmonary Lung bronchi al
carci noma
- Diselectrolytema El ectrol ytic
desar angenent
- Atrial rupture Rupt ured heart
(b)- Vascul ar denenti a Multiinfartiona
denenti a
1.2. No ERN can be assigned because neither code exists for

this nmedical entity in the ERN dictionary nor a simlar
medi cal entity can be found.

Example 1.2

- Perinatal encephal opat hy

- Metrorrhagi a

- Hom ci dal subnersion

- Motorcycle rider injured in collision with other and
unspecified vehicle (traffic)

2. MCAR process: problens and rejected cases

VWhen runni ng M CAR- 200, we detect sone specific problenms and
di fferences conparing our assignment code process:

2. 1. In the case of an accident with an unknown ERN
(999999), MCAR output rejects, and tries to assign a
code of an ill-defined entity (1CD-9, 799.7). Wy is

t he manner of death (accident) not considered in order
to assign a code of an accident not el sewhere
cl assified?
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2.

2.

Sonme cases are rejected although the coding is correct.

Example 2.2

Part | cardiorespiratory arrest/

conpl ete auricul oventricul ar bl ock/
digital intoxication

Qut put: 4275/4260/ 721 8583

VWhen surgery is not indicated in a pacenaker patient due
to a cardiopathy, M CAR considers the ERN cardi opathy is

incorrectly positioned and erroneous because surgery is
fl agged and not found.

Example 2.3
Part | septic shock; cardiac arrest/
base pneunoni a
Part 11 pacemaker patient; cardiopathy

Qut put: 7855 4275/481*8781 4299

16-7



Automati ¢ Codi ng of Causes of Death by Means of Neural
Net wor ks

Xavier Rosell6, MD., Ph.D.% Nuria Mntella, MD.8 Josep M Bal aguer,
MS.A Qoria Pérez, MD., Ph.D. % and Jaune Donenech, MD., Ph.D.8

APolitechnical University of Catal onia. Barcel ona, Spain.
B Informati on and Studi es Service. Departnent of Health and Soci al
Security. Ceneralitat de Catal unya. Barcel ona, Spain.

I nt roducti on

Mortality statistics are based on the causes of death reported on
the Death Certificate (DC). The underlying cause of death! is sel ected
fromall nedical entities listed on the DC. The use of all causes
(rmultiple causes) is also recormended by the Wrld Health O gani zati on
(WHO in order to avoid the loss of additional information. Miltiple
cause managenent requires specific conmputer tools because of its
magni t ude and conplexity. For processing cause of death, the U S
Nati onal Center for Health Statistics (NCHS) devel oped automated
conputer systens to produce nortality statistics. One of these
applications is the M CAR system (Mrtality Medical |ndexing,
Classification, and Retrieval Systenm), which assigns a specific code
(the Entity Reference Nunmber, ERN) to each reported condition on the DC
The M CAR systemis based on a dictionary file and only accepts, to
date, causes in English. The exclusive use of the English |anguage
[imts its useful ness sonewhat.

The Mortality Register and the Politechnical University of
Cat al oni a have devel oped software that automatically perforns the ERN
codi ng process in order to establish the automatic codification and
managenent of multiple causes. The met hodol ogy selected is that of
Neur al Networ ks because of its ability to recognize and automatically
code bilingual patterns. This nethod operates on the basis of
nmor phol ogi cal and structural sinmlarity.

The Neural Network Operation

Description of nedical entities is constructed with word
conbi nati ons. Thus, identification of words included in the nedical
entities may be the starting point for recognizing causes of death
reported on the DC. Medical entities reported on the Catal onian DC may
be witten in either Catal an or Spani sh—both | anguages are simlar and
share many of the same roots. Because there are two | anguages,

! The underlying cause of death is defined by WHO as “ (@) the diseases or injury which initiated
the train of morbid events leading directly to death or (b) the circumstances of the accident or violence
which produced the fatal injury” (1).
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t he nunber of words must be smaller than the nunber of possible
nmedi cal entities. In addition, words are grouped into famlies
according to their roots.

The preceding ideas allow for the devel opment of a nethod that
recogni zes simlar words. The methodol ogy is based on word proximty,
defined as the rate between corresponding letters and the total nunber
of letters of the |longest word, or simlarity, which is determ ned by
conparing the first vowel and the sequence of the consonants. Wth
word identification, nedical entities are recogni zed and assigned a
speci fic ERN

Neural Network (NN) can be used as a tool for recognizing
patterns. The nanme conmes fromits simlarity to the operation of
neural networks in the brain. An artificial NN consists of a set of
processing el ements or neurons arranged in layers and connected from
| ayer to layer. The nunber of l|ayers and the nunber of neurons in each
| ayer depends on the data entry information and the expected output.
An artificial neuron carries out three operations:

1. I nput conbi nati on—an i nput cones from outside the network or
froma previous |ayer through a connection. Each connection has
a weight that represents the strength of the link between the
two neurons. The input conbination used is a |inear conbination
of inputs where the coefficients are wei ghted.

2. Transfer function—transfornms reconbined i nput into the output.
It is a nonotonically increasing function as the signoidal or
hyper bol i c tangent.

3. Neur on out put val ue—the out put value fromthe transfer function

A NN, "DECES' has been designed so that the input |ayer neurons
are associated with words that have sinmilar senmantic content called
terns (articles and prepositions are dropped). The output |ayer
neurons are associated with nedical entities that are correctly
witten in Catalan, called descriptors. These output |ayer neurons use
a signoidal transfer function. The cases where abbreviations have
been used or where Catal an and Spani sh words are very different is
handl ed by replacing the original word with a synonynous Catal oni an
word that corresponds to the previous input |ayer.

ANNwWII only work if its weights have suitable values. It uses
a learning process to nodify weights in such a way that for every
i nput presented to it, the NNyields the desired output. It is
i npl enented by an iterative al gorithmwhose objective function is the
m ni m zation of quadratic error between observed and desired outputs
for every input used. During the |earning process, the know edge is
stored in the weights of the NN connections.

VWhen a nedical entity reported on a DC i s considered, synonynous
substitutions are made. The medical entity is then split into
conponents that correspond to the consonant sequence. Each activated
consonanti c sequence in turn activates descriptors containing a word
with the sane consonantic sequence. The neurons activated in the
descriptor layer yield an output value between 0 and 1; and the ERN
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associ ated with the highest [evel of activation is selected as the
code for the nmedical entity problem The NN is not able to assign an
ERN i f:

1. One or nore words are unknown and are not simlar to any of the
i nput layer terns. |If this is the case, then it is necessary to
add a new descriptor and corresponding ERN to the NN to be able
to code the nedical entity.

2. Multiple descriptors, with different ERNs, are activated at
simlar levels so that the systemhas difficulty assigning the
correct code. In this case, the NN nust go through the | earning
process.

In either case, the result is a descriptor without an ERN or with an
i ncorrect ERN assignnent.

Neur al Network Accuracy

The accuracy of the DECES systemin assigning the correct ERN
was eval uated before using it in the system W conpared the gl oba
agreement and the sensitivity, specificity, and the positive and
negative predictive values to manual codification

First, we included the 2,000 nost frequently used nedical -entity
ERNs on the NN and began the | earning process. Then, when new cases of
medi cal entities without ERNs were detected in the DECES application
these were also added to the NN. At this tinme, the accuracy study
i ncludes 3,612 ERNs. From 29,946 DCs, a random sanple of 1,067 was
drawn, which included 3,471 causes (3.25 causes per DC). The nunber of
medi cal entities coded by DECES was 3,141 (90.49% while 3,174 nedica
entities were manual |y coded(91.45% . Codes were correctly assigned in
86. 60% of the cases and the gl obal agreenent between those that were
correctly coded was 93.17% The accuracy indicators are as foll ows:

Val ue a 95%
Sensitivity 94. 71 93.9-95.5
Predi ctive positive val ue 97.75 97.2-98.3
Specificity 76.76 71.9-81.5
Predi cti ve negative val ue 57.57 52.7-62.4
Ref er ence
1. Worl d Heal th Organi zati on. Manual of the Internationa

Statistical Cassification of D seases, Injuries, and Causes of
Deat h, based on the recommendati ons of the N nth Revision
Conf erence, 1975. Geneva: Wrld Health O gani zation. 1977.
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Test of M CAR- TRANSAX- ACME System Codi ng of
| sraeli Death Notifications

Pni na Zadka, M Sc., MP.H, State of Israel, Prine Mnister's Ofice,
Central Bureau of Statistics-Health D vision

Backgr ound

I srael had planned to adopt the U S. NCHS software for automated
codi ng of causes of death for over a decade. The initiative to change
into a fully automated codi ng system evol ved fromthree main
objectives: to study nultiple causes of death, inprove uniformty in
codi ng, and possibly to decentralize the coding of causes of death.

Mul tipl e Causes of Death

By coding all the |isted diagnoses on the death notification,
t he know edge on norbidity-related nortality will expand beyond the
currently avail abl e underlying cause of death, to a nore conprehensive
systemthat will include all |isted diagnhoses on the death
notification. The underlying cause of death has been used in the
nati onal cause-of-death statistics since the establishnment of the
state. The need to analyze co-norbidity has become essential as
al nost half of the deaths are due to heart disease-rel ated causes.

Uniformty

Currently the coding of causes of death in Israel is carried out
only within the Central Bureau of Statistics (CBS), wth manua
sel ection of the underlying cause of death according to the WHO
International Cassification of Disease rules. These rules were only
slightly nodified with each new cl assification. By using an automated
sel ection system the inter-coder selection bias will be reduced and
the training period for new coders will be shorter

Decentral i zati on

Health refornms and the reorgani zation of the Mnistry of Health
have rai sed the need for the Regional Health Ofices to provide
updated i nformati on systens. Plans are being made to code causes of
death in the Regional Health Ofices. Decentralization of the coding
of causes will make quality control of the registration and codi ng of
causes of death very difficult. Inplenentation of an automated coding
systemw || enable better quality control by the supervising
aut hority, enhance uniformity in reporting to the central office, and
avoid the need to duplicate the causes of death coding in the CBS.

The need for a systemthat will answer these needs led to a
project that was carried out in the United States—testing the
M CAR- TRANSAX- ACME system on original death notifications fromlsrae
by an experienced coder from CBS, |srael
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Fi ndi ngs

Ei ghty-one death notifications were entered into SUPERM CAR, and
the results are sumarized in the follow ng tables.

Table 1: Experinental run on SUPERM CAR

Nunber of records 30
Nunber of ternms (codes) 184
Nunber of rejected records 14

In the experinental run, which included only 30 records that
were processed by SUPERM CAR (the programthat assigns nunerical codes
to the textual terns), the programterm nated w t hout processing
al nost half of the cases. These cases had at |east one termthat was
not recognized by the software. The cases that were rejected by the
software in the experinental run were mainly due to:

1. Spel ling m stakes made by the person who filled out the death
notification.

2. Unr ecogni zed abbrevi ati ons.

3. Data entry m stakes, probably caused by |ack of experience with

t he software.

The first run did not include the ACME part (the programthat selects
t he underlying cause of death).

Table 2: First run SUPERM CAR

Recor ds Ter ns
Pr ocessed 81 427
Conpl et ed 49 379
Ter m nat ed 32 (39% 48 (11%

Tabl e 3: SUPERM CAR after processing of rejected

records
Recor ds Ter ns
Pr ocessed 81 427
Conpl et ed 58 396
Ter m nat ed 23 (28% 35 (8%

Table 4: Results fromthe ACVE run

IIl-defined ternms deleted fromthe ACVE i nput 27

Codes changed prior to the ACME input 3
Codes changed during ACME i nput 24
External causes requiring reformation 17
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Probl ens detected by conparing w th nmanual processing:

1. A fem ni ne cause assigned to male. For exanple, cervica
stenosis (6,224) should have been spinal cervical stenosis.

2. Sonme cases had a wong selection of the underlying cause of
death due to overflow of the witten text to Part Il of the

causes of death notification

3. Small cell CA of pelvis (1,953) was omitted.

4. Entro-vesical (5,962) was nmiscoded as intestino vesical (5,961).

5. Ucer in sacrumwas onmtted as there was no ";" preceding it.

6. Ei sennenger's syndrone was not sel ected as the underlying cause
for pul monary hypertension in an 8-year-old boy.

7. Ischema inf. lat. wal. was unrecogni zed and del eted fromthe
process and s/p CVA was sel ect ed.

8. Met ast ases general was unrecogni zed.

9. Cr. intoxication was unrecogni zed.

10. Cr. uteri was unrecogni zed.

11. Di abetic nellitus was unrecogni zed.

Di scussi on and concl usi ons

The software is useful in the expansion of nultiple causes of
death coding. It is now being nodified for personal conputers.
Modi fications are being made conti nuously by addi ng unrecogni zed terns
to the dictionary. There will be a new version suited for the Tenth
Revi sion of the 1CD. The software seens an easy step in the
transformation to multiple cause-of-death coding and anal ysi s.

Nevert hel ess, despite the advantages of the automated cause-of -
deat h coding, using the software devel oped by the United States, there
are sone problens with its use and inplenentation. These include
problens that are related to m sspelling of words, spelling of words
inadfferent way (English or Latin), m sorganization of ternms or
words, and the deletion of unrecognized ternms or words. The software
makes del eti ons w thout any on-line warning and w thout notifying
which terns are omtted or deleted. Sone of the selections of the
underlyi ng cause of death are not acceptable. Data entry persons are
required to be able to reorganize the order of the listed terns and to
make deci sions in cases where the registration overflows to Part 11.
The current volune of rejections of 30%40%is an obstacle in a
decentralized coding system The training and reorientation of coders
with the software requires better instruction manuals that can be used
wi t hout intensive individual instruction periods. |In order to
i npl enent the software there is a need to adjust the dictionary for
use with European terns and spelling, as well as to enable
reorgani zati on and nodification of deleted terns.
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Fact ographi ¢ Automated | nformation Reference System
(FAIRS-"Potential ")

Sergei P. Ermakov, D.Sc.; Madimr V. Antonyuk, Ph.D.; Natalia S.
Gavrilova, Ph.D.; and Galina N Evdokushki na, Russian Institute of
Public Health

The family of IBMPC-oriented informati on systens was devel oped
for medi co-denographi c conparative anal yses, for devel opi ng trends,
and for the quantitative estimation of health priorities. This system
i s based on our nethodol ogi cal approach for constructi ng new
denogr aphi c indices—the life potential and the working potential that
link together some ideas from potential denography and a cohort
consi derati on of the population (1).

The factographic automated information reference system (FAl RS-
"Potential") can provide user-friendly population and nortality data
input in conmpliance with Russian state statistic forns. It also
cal cul ates and conpares many mnedi co- denographi c i ndi ces such as
standard nortality ratios, age-adjusted nortality rates, the average
age of death, and many ot her indices calculated for classes of
di seases, and for individual categories of diseases, used in
i nternational statistical practice. This system also cal cul ates
i ntegral conplex indices of potential person—years |ost due to
premature nortality. These indices may be used for establishing
priorities in regional health care planning processes and as
speci al i zed nmeasures for estimating public health service devel opnent
proj ects.

The system FAI RS2-"Potential" provides for: user-friendly input
of primary death certificates in conpliance with the Russian state
regi stered systemand user-friendly input of disability primry
certificates. It also provides analyses of nortality data by classes
of causes, individual causes within a class, by region and pl ace of
deat h, and accounting for sex, age, education, ethnicity, and soci al
status, etc. Analyses of disability data by disability groups,

di sability causes, and regions are avail able as well.

Fai rs-"Rayon" makes use of a new and original nethod of
deconposi ng age-specific nortality patterns into endogenous and
exogenous conponents and a speci al |l y-devel oped i nteraction al gorithm
using a "bootstrap - procedure" of assessing confidence intervals of
obt ai ned conponents by a sinmulation nethod. The systemallows for a
gquantitative assessnent of all external factors affecting nortality
wi t hout neasuring these factors by popul ation size. This feature of
the systemcreates a new opportunity for ecol ogi cal nonitoring.
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System and deconposition nethods allow the cal culation of all the
nortality indices nentioned above (see the first system FAIRS
"Potential") and provide the opportunity for calculating the health
potential for small areas.

This system was successfully used for preparing many articles and
maps in the Environmental and Health Atlas of Russia (2).

The data presented bel ow have al ready been calculated in the
Department of Medi cal Denography of NPO "MEDSOCECONI NFORM' and are ready
for further distribution and di ssenination

Data Created by FAIRS-"Potential"

Description of Data-Age-specific nortality rates, 11 nortality indices,
8 indices of absolute | osses of health potential.

Years—980, 1981, 1989-96.

Reqi ons—73 regions including 16 republics and the forner USSR (1989-90
only), 72 regions for Russia (1980, 1981, 1989-96), 26 for Ukraine
(1989-90 only), 18 for Kazakhstan (1989-91 only), 12 for Uzbekistan, 7
for Belorussia (1989-91 only), 5 for both Tadzhi ki stan (1989-91 only),
and Turkmeni stan (1989-90 only), 5 for Georgia (1989-90 only), and 4 for
Kirgi zstan (1989-91 only).

Causes of Death—495 individual causes of death (coded by 1CD-9) and 18
cl asses of diseases.

Types of Settlenent—4rban, rural, and both.

Data created by FAI RS2-"Potential" and FAIRS-"Rayon"
(Owned by the Sverdl ovsk regi on nmedi cal information conputer center.)

Description of Data—Peath certificates, age-specific nortality rates, 11
nortality indices, and 4 indices of absolute | osses of health and
wor ki ng potenti al

Year s—990-95.
Reqi ons—-53 snall areas in the Sverdl ovsk region

Causes of Death—395 individual causes of death (ICD-9) and 18 cl asses of
di seases.
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