“coders” of health data can have on the
quality of the resultant information.

Coders are responsible for translat-
ing the documented causes of death
into the codes listed in the ICD-102 or
its previous iterations. This is to enable
reporting of standardized health infor-
mation for use at local health service
level and also at national, regional and
international levels. Use of ICD facili-
tates the storage, retrieval and analysis
of data and their comparability.

In general, cause of death infor-
mation is recorded by a medical officer
on the cause of death certificate recom-
mended by WHO. However, in some
countries, a different certificate may
be used, or recording causes of death
may rely on lay reporting or the results
of verbal autopsies. In all of these situ-
ations, coders transform the docu-
mented information into standardized
ICD codes.

Mortality coding is a highly
specialized task that requires a thorough
understanding of the coding rules in
order to assign a code for an underlying
cause of death. Thus the knowledge of
the coder is vital to the accuracy of the
resultant statistical data.

There are major differences among
WHO Member States in terms of the
training they provide to coders to ensure
that they understand and can accurately
apply the conventions and guidelines
implicit in ICD. In the most developed
countries, coders of mortality are gener-
ally highly qualified professionals who
work in a statistical office or the Ministry
of Health. Coders in such countries may
learn their craft at university or com-
munity college and are employed spe-
cifically to code. They learn to abstract
relevant data, use the coding rules and
guidelines to determine an underlying
cause of death, and produce an ICD
code that accurately reflects this cause.
They need a knowledge of medical ter-
minology and medical science to ensure
that the underlying cause selected for
coding is in line with the requirements
documented in vol. 2 of ICD-10.

In contrast, in small and develop-
ing countries, coders may not have
been given any coding education at all
or only have followed a short training
programme. Also they may be low-paid

clerical workers who not receive appro-
priate recognition and support for their
specialized role. In some countries, even
a basic level of training is not available.
WHO has a series of collaborat-
ing centre networks which function
cooperatively to support work on
WHO’s priority health programmes.
The WHO Collaborating Centres for
the Family of International Classifica-
tions (WHO-FIC) operates through
various national and regional centres
that have expertise in health classifica-
tion, coding, and terminology develop-
ment and application. The WHO-FIC
Education Committee (http://www.
cde.gov/nchs/about/otheract/icd9/
nacc_ed_committee.htm) assists and
provides advice to WHO in improving
the quality and use of the WHO classi-
fications in Member States by develop-
ing training and certification strategies,
identifying best training practices, and
providing a network for sharing exper-
tise. The Committee’s work is based on
the premise that good health outcomes
depend crucially on the availability
and use of good health information.
The Committee has joined forces
with the International Federation of
Health Records Organizations (www.
ithro.org) to work on addressing the
issue of coder development. The result-
ing Joint Committee’s work is currently
focused on specifying a standard cur-
riculum for use by educators in training
courses on coding. Educators who have
relevant modules have been invited to
submit them for possible approval in or-
der to be considered as meeting the Joint
Committee’s “gold standard” for train-
ing. Further submissions of materials are
welcomed. (More information is avail-
able from the Co-Chairs of the Joint
Committee (Sue Walker) or Margaret
Skurka (Indiana University Northwest
(email: mskurk@iun.edu)). Coders who
complete the full curriculum, taught by
approved educators, will be eligible to
apply for a certificate that acknowledges
their competence, which should assist
them in gaining recognition for their
work. A certificated education level
for coders provides a uniform base for
building universal coding consistency
and therefore information comparabil-
ity. Ultimately, it is hoped to improve
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the quality, consistency and timeliness
of the coded mortality data on which so
many decisions are based. Finally, cer-
tified education of coders can enhance
understanding of the vital role that they
play in the process of creating health
information and hopefully bring about
improvements in their working condi-
tions and appreciation of their needs
for support and encouragement. M
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Authors’ response

Editor — We welcome the interest and
debate that our paper' has stimulated.
Our two major aims were to promote
interest in assessing and addressing qual-
ity issues in cause-of-death attribution
and to facilitate better interpretation
of such data. We comment here on the
specific points raised by Johansson et al.

Construction of the quality
measure

We used three quality categories only
in the print version of the paper. The
details provided in Table 2 of the paper
(available from: http://www.who.
int/bulletin) enable readers to decide
whether or not data for some countries
are close to the boundaries of these
categories. Our analyses of data from
the WHO mortality database show that
patterns of causes of death from coun-
tries with >90% completeness are stable
and allow good inferences to be drawn
on the cause of death pattern in the total
population. Thus level of incomplete-
ness and per cent coded to ill-defined
categories should not be simply added
as a measure of “data loss” as suggested
by Johansson et al.

Quality of certification versus
quality of coding

We have only analysed the data available
to WHO, which consist of ICD-coded
deaths by age and sex. It is not possible
to infer from these data whether certifi-
cation or coding is responsible for exces-
sive proportions of ill-defined causes.
Good-quality coding practice should

include procedures to query and correct
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as far as possible certificates that yield
an ill-defined code for the underlying
cause. We assume that countries with
high proportions of ill-defined catego-
ries do not implement such verifica-
tion procedures at the coding stage.
We used the term “quality of coding”
to cover both certification and coding,
but agree that it would be more accu-
rate to refer to “quality of certification
and coding”.

Selection of causes counted as
ill-defined
In selecting broad groups of ill-defined
causes, we were constrained by the fact
that a number of countries still report
data in much aggregated form. For
example, sudden infant death syndrome
(SIDS) is not reported separately if the
country uses the ICD-10 condensed list
1. We thus examined the proportion of
deaths assigned to the entire chapter
for “symptoms, signs and ill-defined
conditions”. Similarly, some of the
causes proposed by Johansson et al. as
ill-defined could not be examined across
all countries. This type of analysis is
certainly feasible for countries report-
ing data using detailed ICD codes.
Although a more refined analysis
would exclude SIDS, it represents
<0.5% of ill-defined deaths in those
countries where the proportion of
ill-defined deaths is high. Exclusion of
SIDS would make no real difference to
the results we reported. Similarly, while
ICD-10 code C97 may not represent
an ill-defined code for some deaths, it
represents a highly variable proportion
of total ill-defined cancer deaths, rang-
ing from ca 1% in Finland or Denmark,
to 20-30% in France, Germany, and
Switzerland. This suggests that it may be
overused in some countries. In any case,
its exclusion from the analysis would
make little difference to our results.
For many of the additional causes
mentioned by Johansson et al. it is not
easy to decide statistically what propor-
tion should be treated as ill-defined
codes rather than appropriate underly-
ing causes of death. Such quality issues
are probably better addressed through
specific recoding studies at country level.
We did not retain atherosclerosis
(I70.9) as an underlying cause of death

as it is more important from a public
health perspective to know the nature of
the resulting disease. ICD-10 Modifica-
tion Rule C (Linkage) specifically moves
assignment away from atherosclerosis
and hypertension to the disease mani-
festations, principally cardiac, renal or
cerebrovascular. The overuse of athero-
sclerosis as an underlying diagnosis does
indicate a departure from ICD coding
rules, and it is thus appropriate to in-
clude generalized atherosclerosis among
the ill-defined cardiovascular codes. It
would probably also be appropriate to
treat 110 (Unspecified (primary) hyper-
tension) in the same way.

Events of ill-determined intent
(Y10-34) represent ca 0.1% or less of
deaths in countries with well func-
tioning medico-forensic systems (e.g.,
0.05% of deaths in Australia). This
probably represents a lower limit of
deaths where intent is not possible
to determine. As this category has a
median value of 0.5% and ranges up to
5% in some countries, high values are
likely to indicate inadequate medico-
forensic investigation. While it would
be possible to estimate an irreduc-
ible minimum for this category and
subtract it for all countries, this would
make little difference to the analysis we
presented, and we opted for a simple
and readily understood indicator.

Comparisons between countries
without age adjustment
Differences in the age distribution of
deaths do not explain the variations
in use of ill-defined categories that we
reported. For example, around 6.7%
of deaths in Sweden are coded to ill-
defined cardiovascular codes. In
Finland and Australia, where the age
distributions of deaths are comparable,
the corresponding proportion is 1.3%
and 2.8%, respectively. Also ca five
times as many deaths are coded to the
“ill-defined causes” chapter of ICD in
Sweden than in Finland or Australia.
As far as we know, our paper is
only the second to assess the quality
and availability of data on causes of
death globally.” We chose a set of simple
indicators, and summarized them using
three broad categories to highlight the
large variations in completeness and
quality of cause-of-death information

across both middle- and high-income
countries as well as the huge lack of
mortality data for low-income countries.

We look forward to the publication
of more detailed analyses of the quality
of death registration data. A cursory
examination of cross-country variations
in the use of many cause-of-death codes
suggests that problems of consistent and
comparable measurement are far greater
for many causes of death than our analy-
sis has identified. For example, among
the countries of continental Latin
America, there is a more than 100-fold
variation in death rates for Alzheimer
disease and other dementias.

Finally, it should be noted that, by
highlighting the overuse and inap-
propriate use of some ICD codes, we
did not mean that all use of such codes
should be avoided, only their overuse.
The huge differences across countries
in use of these codes points to the exis-
tence of poor certification and coding
practices that need to be debated and
addressed. WHO and its Collaborating
Centres can play an important role in
supporting countries to improve the
quality and relevance of death certifica-
tion and coding practices if data on
population levels of disease and injury
are to be truly useful for the purposes
for which they are intended. W
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