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An analysis of “Cause of Death” fields written in death certificates
Emiko Shinohara*!, Motomi Beppu 2, Reiko Hayashi*2, Futoshi Ishii"?
*1 The University of Tokyo, *2 National Institute of Population and Social Security Research, *3 Keio University

Background: In the death certificate, there are five fields for the cause of death: a) direct cause of death, b) cause of (a),
¢) cause of (b), d) cause of (c), and other significant conditions contributing to death. There is a corresponding
"duration to death" for each column. While the national mortality statistics use the single underlying cause of death
determined based on these data, more detailed analysis is possible based on the fields. In this case, it is necessary to
normalize the free entry of the cause of death to a disease code and the period to a number of days, etc.

Purpose: To clarify the characteristics of the cause of death description from the perspective of normalization

processing.

Method: The analysis target was all death certificate data from 2003 to 2019 in Japan, which are available as
electronic data. Automatic normalization was developed and applied to this data and the results were analyzed. As
the automatic coding of causes of death, we implemented a minimum number of partitions method using
preprocessing, a dictionary created from the standard disease name master, Manbyo dictionary, and an additional
dictionary. Finite state machine implemented as automatic duration normalization.

Result: We used total of 15725292 certificate data for 17 years. Around two-thirds of the fields were left blank, and
one-thirds contained at least one disease name, almost of which were covered by the master. The information
required for normalization was not only the text in the cause and duration fields, but also the date of death, date of
birth, and remarks fields were sometimes necessary. In addition, since multiple causes or durations could be listed
in one field, it was necessary to refer to the cause and duration fields simultaneously during the normalization

process.

Keywords: Natural language processing, vocabulary, death certificates
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At ERRT EMEE A Zofi 221

2003 34.3% 0.7% 0.5% 29% 0.4% 61.2%
2004 34.2% 0.7% 0.5% 2.8% 0.4% 61.4%
2005 34.0% 0.7% 0.5% 2.8% 0.4% 61.6%
2006 33.9% 0.7% 0.5% 2.8% 0.4% 61.7%
2007| 33.7% 0.7% 0.5% 2.8% 0.4% 61.9%
2008 33.5% 0.7% 0.5% 2.8% 0.4% 62.1%
2009 334% 0.7% 0.5% 2.7% 0.4% 62.4%
2010 33.1% 0.7% 0.5% 2.7% 0.4% 62.7%
2011 32.6% 0.7% 0.5% 2.6% 0.4% 63.3%
2012 32.7% 0.7% 0.5% 2.5% 0.4% 63.3%
2013 324% 0.7% 04% 2.5% 0.4% 63.6%
2014 32.2% 0.7% 0.5% 2.5% 0.4% 63.9%
2015 32.0% 0.6% 0.5% 2.4% 0.4% 64.2%
2016 31.9% 0.6% 0.5% 2.3% 0.4% 64.3%
2017 31.6% 0.6% 0.5% 2.3% 0.4% 64.7%
2018 31.4% 0.6% 04% 2.3% 0.4% 64.9%
2019 31.1% 0.6% 04% 2.1% 0.4% 65.4%

R2 ERREBIT—ILEDESR
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2003( 14.2% 7.8% 1.6% 0.8% 75.6%
2004 14.1% 7.6% 1.6% 0.6% 76.1%
2005 14.2% 7.9% 1.5% 0.6% 75.9%
2006 13.6% 7.7% 1.7% 0.7% 76.4%
2007 13.1% 7.4% 1.7% 0.8% 77.1%
2008 12.8% 7.5% 1.6% 0.8% 77.4%
2009( 12.8% 6.9% 1.6% 0.7% 78.0%
2010 12.3% 6.9% 1.6% 0.7% 78.6%
2011 12.6% 7.0% 1.4% 0.7% 78.3%
2012 12.4% 6.9% 1.4% 0.6% 78.6%
2013 11.8% 6.8% 1.5% 0.6% 79.2%
2014 12.2% 6.6% 1.5% 0.6% 79.1%
2015( 11.9% 6.3% 1.3% 0.6% 79.9%
2016| 11.6% 6.4% 1.3% 0.6% 80.1%
2017 11.7% 6.4% 1.3% 0.6% 80.0%
2018 11.5% 6.3% 1.3% 0.6% 80.3%
2019 11.9% 6.1% 1.2% 0.6% 80.2%

= 3. TR —ILFDEER
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2003 0.0% 17.8% 29.2% 32.0% 20.9%
2004 0.1% 18.0% 29.3% 31.9% 20.7%
2005 0.1% 18.1% 29.2% 31.9% 20.7%
2006 0.1% 182% 29.2% 31.8% 20.7%
2007 0.1% 18.4% 29.1% 31.7% 20.7%
2008 0.1% 18.6% 29.1% 31.6% 20.6%
2009 0.1% 18.8% 29.1% 31.5% 20.6%
2010 0.1% 19.0% 29.0% 31.3% 20.5%
2011 0.1% 19.3% 28.9% 31.1% 20.6%
2012 0.1% 19.3% 289% 31.1% 20.6%
2013 0.1% 19.5% 28.8% 30.9% 20.7%
2014 0.1% 19.6% 28.8% 30.8% 20.7%
2015 0.1% 19.8% 28.7% 30.7% 20.7%
2016 0.1% 19.9% 28.7% 30.6% 20.7%
2017 0.1% 20.0% 28.6% 30.5% 20.7%
2018 0.1% 20.1% 28.6% 30.4% 20.8%
2019 0.1% 20.4% 28.5% 30.2% 20.8%
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B0 +HEEREE +ERREE+TOM + 20
2003| 87.9% 9.1% 1.6%
2004| 87.8% 9.2% 1.6%
2005| 88.1% 9.0% 1.5%
2006 88.3% 8.9% 1.4%
2007| 88.4% 8.9% 1.4%
2008| 88.3% 9.0% 1.4%
2009| 88.3% 9.0% 1.4%
2010 88.4% 9.0% 1.4%
2011| 88.5% 9.0% 1.3%
2012 88.5% 9.1% 1.3%
2013| 88.5% 9.1% 1.3%
2014 88.4% 9.2% 1.3%
2015| 88.3% 9.3% 1.3%
2016 88.2% 9.4% 1.3%
2017| 88.0% 9.7% 1.3%
2018| 88.0% 9.7% 1.3%
2019| 88.0% 9.7% 1.2%
x5 RAEDHADES
NAY—- BORiRE  BNEE
2003 96.5% 1.4% 2.1%
2004 96.7% 1.4% 2.0%
2005 96.8% 1.3% 1.9%
2006 96.7% 1.4% 1.9%
2007 96.6% 1.4% 2.0%
2008 96.7% 1.4% 1.9%
2009 96.6% 1.4% 2.0%
2010 96.7% 1.4% 1.9%
2011 96.6% 1.4% 2.0%
2012 96.7% 1.5% 1.8%
2013 96.7% 1.5% 1.8%
2014 96.8% 1.5% 1.7%
2015 96.8% 1.5% 1.7%
2016 96.9% 1.4% 1.6%
2017 97.0% 1.4% 1.6%
2018 97.0% 1.4% 1.5%
2019 97.1% 1.4% 1.5%
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Bz fiIid WE BRI CKEXRE BERE toft  BEE
2003 24.0% 23.5% 5.5% 5.9% 6.5% 2.4% 4.3% 27.8%
2004 11.0% 26.5% 6.8% 7.2% 7.5% 2.7% 52% 33.2%
2005 14.6% 25.2% 6.7% 7.2% 7.2% 1.6% 4.9% 32.5%
2006 19.0% 23.7% 6.5% 6.9% 6.9% 1.0% 4.8% 31.3%
2007 21.9% 23.0% 6.3% 6.7% 6.7% 0.8% 4.7% 30.0%
2008 21.1% 23.1% 6.3% 6.7% 6.7% 0.8% 4.6% 30.6%
2009 21.0% 23.3% 6.3% 6.6% 6.7% 0.7% 4.7% 30.7%
2010 20.9% 23.6% 6.2% 6.5% 6.7% 0.7% 4.6% 30.7%
2011 20.3% 23.8% 6.1% 6.7% 6.7% 0.7% 4.5% 31.1%
2012 20.1% 24.2% 6.1% 6.7% 6.6% 0.8% 4.5% 31.0%
2013 19.8% 24.7% 6.0% 6.7% 6.7% 0.8% 4.5% 30.7%
2014 19.6% 25.1% 5.9% 6.8% 6.7% 0.8% 4.5% 30.6%
2015 19.3% 25.7% 5.8% 6.7% 6.7% 0.8% 4.5% 30.5%
2016 19.1% 26.0% 5.7% 6.7% 6.7% 0.8% 4.5% 30.5%
2017 18.5% 26.1% 5.6% 7.2% 6.6% 0.8% 4.6% 30.7%
2018 18.2% 26.6% 5.4% 7.2% 6.5% 0.8% 4.6% 30.7%
2019 18.0% 27.2% 5.3% 7.1% 6.5% 0.8% 4.5% 30.5%
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