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Overview of today’s lecture

* From cause of death data to cause of death statistics
* the role of a coding and classification scheme

e Qverview of ICD10h
e Tllustrations of ICD10h in use

O



From COD data to COD statistics
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16/03/1886 m
17/03/1886 f
17/03/1886 m
17/03/1886 m
17/03/1886 m
12/03/1886 m
18/03/1886 f
19/03/1886 f
21/03/1886 m
19/03/1886 m
20/03/1886 f
21/03/1886 f
22/03/1886 f
21/03/1886 f
23/03/1886 f
23/03/1886 m
24/03/1886 m
24/03/1886 f
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27/03/1886 m
25/03/1886 m
29/03/1886 f
30/03/1886 m
30/03/1886 f
31/03/1886 f
02/04/1886 m

45 penetration of chest by metal, septicaemia
0.0164 deb from birth
32 both acute congestionof lungs, mitral regurgitation of hi

7 chron pneu
19 phthisis

66 both chron heart disease, apoplexy

0.3333 bron

18 congenital malformation of heart; broncho pneu

83 pleuro pneu

0 deb from birth

3 diarrhoea
73 hemiplegia

11 both phthisis pulmonalis, enterica

0.3333 enteritis
72 chron bron

69 cancer of the root of tongue

61 heart disease
78 apoplexy
25 phthisis

65 all chron bron, heart disease, uraemia
27 typhoid fever
78 all valvular disease of heart, congestion of lungs, senile

4 scarlatina
60 apoplexy

0.0438 premature birth
66 both bron, dropsy
0.0383 both premature birth, deb from birth

6 & 4 wks
4 dys

6 mths

4 mths

1dy

14 dys

18 yrs; 10 dys
4 dys

21 dys

1 mth

8 mths

4 dys

14 dys

2yrs

2yrs

1yr

5 mths

5yrs; 2yrs; 6dys
16 dys

some yrs; 1dy
6 dys

2 hrs

6 mths

From COD data to COD statistics

External
Perinatal
Circulatory
Respiratory
Tuberculosis
Circulatory
Respiratory
Perinatal
Respiratory
Perinatal
Diarrhoea
Mervous system
Tuberculosis
Diarrhoea
Respiratory
Meoplasms
Circulatory
Circulatory
Tuberculosis
Genitourinary
Diarrhoea
Circulatory
Infectious
Circulatory
Perinatal
Respiratory
Perinatal
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Challenges of COD
categorisation

* Which categorisation or nosology to use?

* How do you ensure consistency in your
treatment of different causes?

* How do you preserve information for easy use
in a variety of different types of analysis?

* How do you deal with a death where more than
one cause is listed?

« How do you deal with changing the
understanding of diseases and medical
conditions?

1. Enfermedades Generales.

2. Enfermedades del Sistema Nervioso y de los Organos de los Sentidos.
3. Enfermedades del Aparato Circulatorio

4. Enfermedades del Aparato Respiratorio.

5. Enfermedades del Aparato Digestivo

6. Enfermedades del Aparato Genito-urinario y de sus Anexos.
7. Estado Puerperal.

8. Enfermedades de la Piel y del Tejido Celular.

9. Enfermedades de los Organos de Locomocién.

10. Vicios de Conformacion.

11. Primera Infancia.

12. Vejez.

13. Afecciones producidas por Causas Exteriores.

14. Enfermedades Mal Definidas. Otras Enfermedades.

Bertillon, 1899 in J. Bernabeu-Mestre et al. 2003

Heiberg group nr.  Heiberg group name DK-1875 categories
I Infectious diseases 1-23

1 Croupous Pneumonia 74

m Tuberculosis 27-31

v Cancer 32-35

Ay Alcoholism 24-26

VI Suicide 49-54

VIl Accidents 40-48

VII Diseases in the nervous system  61-71

X Respiratory diseases 72,73, 75-80

X Cardiovascular diseases 81-84

XI Digestive diseases 85-92

Xl Genitourinary diseases 93-97

ptii| Others 36-39, 55-60, 98-115

Villefrance Perner, 2023
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ICD10h: what is it?

* An international cause of
death coding and
classification scheme for
historic individual-level
causes of death

* A step-wise system
 Detailed codes

* Variety of different
categorisations

* A relational database

CoD string

©

AA.A

SHi

ICD10h Code

Cerberal haemorrhage
Cerebral haemorrhae

Cerebral haemorrhage
Cerebrel haemorrage

\

Apoplexy
Apoplectic stupor
Probably apoplexy
Serous apoplexy
Supposed apoplexy

— 164.001

Convulsions
Convulsive fit
Supposed convulsions

=
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Research Council
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understanding
Scotland’s people

Studying the history
of Health in Port cities

Categorisation

19C British nosology
Long-term categorisation
Infant categorisation

etc

— o

0
H

—— o



ICD10h: why do we need it?

 Challenges:
 Historic data
 Individual level
 Categorisation
* International

—

e e tDaf ea[es and Cafnalties this Week,

lmpoﬂbumc *h-—v—-”— Vb
| ::mgfef i ¢
-—i1
Mouldfallen 1
Kild accidentally wicha Car:
bine, at St. Michacl Wood-|t
(o O | Y il Bl sl itk
Ovelaid- S
ABonw - ey Ri_Ck“S e e |9
Aged ————32 Riling of the Lights 2|
l“g\———————— i - (R 2
Childbcd - ' 5y ded in a Brewers Ma(b a
Chrifoms — s |5 Sf Giles Cripplegate——-|"
it - SCOIVy - e g
CohRmHBon——ree— |6 | Spotted Feaver! —_—
on ~— 41 Stilborn —— oo g
Cough—r —— 3 Smtzmg othc Sromach {11
Droplie -~ |43 iy
Drowned at S Kath:r Tower--|1 Surfeic 7
Feaver - —.- m— 147 Teeth -~ oo 129
F!oxmd Small- pox 15 Tiffick wwmm e ey 3
3 Wlcer =1
I'ound dead in the Street at ( - Vomiting t
Stepney —— Winde 1
Gripinginthe Gurs I5 T T P ——

Males ~—— 121 e
CtmﬂncdSF(mnlcs—- 11 n% Burmdgmc:es - :’;3 Plague. o
Inall— 232 T o gl
Decrealed in the Barials this Week 69
Parifhes clear of the Plague—— 130 Parifhes Infe@ed— o *
Tbe Afsize of Bread [es forthby Order ef the Lord Maier and Cours of Aldermer,

A penny Wheaten Loaf to contain Eleven Ounces, and three
half-penny White Loaves the like wweig! w0, :

Copyright © 2019 Bills of Mortality,
February 21-28, 1664/Wellcome

Collection, CC BY 4.0
ocoskE

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

—

GREATLEAP

|



ICD10h: why do we need it?

 Challenges:

Historic data
Individual level
Categorisation
International
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ICD10h: why do we need it?
 Challenges:

Historic data
Individual level
Categorisation
International

‘For statistical purposes there can be no such class
allowed as the Tubercular; it would violate all our
rules. Every disease now put under that class must
be referred to the organ of the body chiefly affected;
so phthisis must be referred to Diseases of the
Respiratory Organs; Hydrocephalus to Diseases of
the Brain; Tabes Mesenterica to Diseases of the
Organs of Digestion.’ Stark (1864)

Dr Stark's proposed new classification of diseases
for statistical purposes : (new Scottish
classification). 1864. Source: Wellcome Collection.
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Annual report
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General of
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Twenty-
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Report, 1864
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https://wellcomecollection.org/works/dd6we7u9

ICD10h: why do we need it?
 Challenges:

» Historic data
 Individual level
 Categorisation
* International
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ICD10h: a
relational
database
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[COTOHPAASTERLIST2024 w1
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ICDA10h: how to use it - Masterlist

IDMAST DONOT NOTFORUN GENDER
ERLIST ICD10H  ICD10 ICD10_2LEVELCATEGORY ICD10_2LEVELCAUSE ICD10H_DESCRIPTION HISTCAT USE DERLYING SPEGIFIC
1 A00.000 A00.0 Cholera Cholera due to Vibrio cholerae 01, biovar cholerae Cholera due to Vibrio cholerae 01, biovar cholerae Diarrhoea 0 0 0

2 A00.100 A00.1 Cholera Cholera due to Vibrio cholerae 01, biovar el tor Cholera due to Vibrio cholerae 01, biovar el tor Diarrhoea 0 0 0

3 A00.900 A00.9 Cholera Cholera, unspecified Cholera, unspecified Diarrhoea 0 0 0

4 A00.901 AO00.9 Cholera Cholera, unspecified Choleraic diarrhoea Diarrhoea 0 0 0

5 A01.000 A01.0 Typhoid and paratyphoid fevers Typhoid fever Typhoid fever Diarrhoea 0 0 0
6|A01.001 |A01.0 Typhoid and paratyphoid fevers Typhoid fever Enteric fever Diarrhoea 0 0 0
7|A01.003 |A01.0 Typhoid and paratyphoid fevers Typhoid fever Gastric fever Diarrhoea 0 0 0
8|A01.004 |A01.0 Typhoid and paratyphoid fevers Typhoid fever Colonial fever Diarrhoea 0 0 0
9|A01.005 |A01.0 Typhoid and paratyphoid fevers Typhoid fever Fog fever Diarrhoea 0 0 0
100002|A01.006 |A01.0 Typhoid and paratyphoid fevers Typhoid fever Nervous fever Diarrhoea 0 0 0
10 A01.100 A01.1 Typhoid and paratyphoid fevers Paratyphoid fever A Paratyphoid fever A Diarrhoea 0 0 0

11 A01.200 AO01.2 Typhoid and paratyphoid fevers Paratyphoid fever B Paratyphoid fever B Diarrhoea 0 0 0

12 A01.300 A01.3 Typhoid and paratyphoid fevers Paratyphoid fever C Paratyphoid fever C Diarrhoea 0 0 0

13 A01.400 A01.4 Typhoid and paratyphoid fevers Paratyphoid fever, unspecified Paratyphoid fever, unspecified Diarrhoea 0 0 0

14 A02.000 A02.0 Other Salmonella infections Salmonella gastro-enteritis Salmonella gastro-enteritis Diarrhoea 0 0 0

15 A02.100 A02.1 Other Salmonella infections Salmonella septicaemia Salmonella septicaemia Diarrhoea 0 0 0

16 A02.200 A02.2 Other Salmonella infections Localised Salmonella infections Localised Salmonella infections Diarrhoea 0 0 0

17 A02.800 A02.8 Other Salmonella infections Other specified Salmonella infections Other specified Salmonella infections Diarrhoea 0 0 0

18 A02.900 A02.9 Other Salmonella infections Salmonella infection, unspecified Salmonella infection, unspecified Diarrhoea 0 0 0
6902 K00.600 K0O0.6 Disorders of tooth development and er Disturbances in tooth eruption Disturbances in tooth eruption Digestive 0 0 0
6903 K00.700 K00.7 Disorders of tooth development and er|Teething syndrome Disorders of tooth development and eruption Diarrhoea 0 0 0
6904 K00.701 K00.7 Disorders of tooth development and er| Teething syndrome Dentition unspecified Diarrhoea 0 0 0
6905 K00.702 K00.7 Disorders of tooth development and er| Teething syndrome Dentition diarrhoea Diarrhoea 0 0 0
6906 K00.703 K00.7 Disorders of tooth development and er| Teething syndrome Dentition fever Diarrhoea 0 0 0
6907 K00.704 K0O.7 Disorders of tooth development and e Teething syndrome Teething unspecified Diarrhoea 0 0 0
69086 K00.705 K0O.7 Disorders of tooth development and e Teething syndrome Teething diarrheoa Diarrhoea 0 0 0
6909 K00.706 K00.7 Disorders of tooth development and er|Teething syndrome Teething fever Diarrhoea 0 0 0 ]
6910 K00.800 K00.8 Disorders of tooth development and er Other disorders of tooth development Other disorders of tooth development Digestive 0 0 o

|
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ICD10h: how to use it - Masterlist

IDMAST DONOT NOTFORUMN GENDER
ERLIST ICDI10H  ICD10 ICD10_2LEVELCATEGORY ICD10_2LEVELCAUSE ICD10H_DESCRIPTION HISTCAT USE DERLYING SPECIFIC
10518 R52.000 R52.0 Pain, not elsewhere classified Acute pain Acute pain ILL defined 0 0 0
10519 R52.100 R52.1 Pain, not elsewhere classified Chronic intractable pain Chronic intractable pain ILL defined 0 0 0
10520 R52.200 R52.2 Pain, not elsewhere classified Other chronic pain Other chronic pain ILL defined 0 0 0
10521 R52.900 R52.9 Pain, not elsewhere classified Pain, unspecified Pain, unspecified Il defined 0 0 0
10522 R53.000 R33 Malaise and fatigue Malaise and fatigue Malaise and fatigue Debility 0 0 0
10523 R53.001 R53 Malaise and fatigue Malaise and fatigue Asthenia Debility 0 0 0
10524 R53.002 R53 Malaise and fatigue Malaise and fatigue Constitutional weakness/debility Debility 0 0 0
10525 R53.003 R53 Malaise and fatigue Malaise and fatigue Debility Debility 0 0 0
10526 R53.004 R33 Malaise and fatigue Malaise and fatigue Delicate health Debility 0 0 0
10527 R53.005 Ra3 Malaise and fatigue Malaise and fatigue Decline Debility 0 0 0
10528 R53.006 R53 Malaise and fatigue Malaise and fatigue Prostration Debility 0 0 0
10529 R53.007 RS53 Malaise and fatigue Malaise and fatigue Exhaustion Dehility 0 0 0
10530 R54.000 RS54 Senility Senility Senility Old age 0 0 0
10531 Ro4.001 R4 Senility Senility Senile debility Old age 0 0 0
10532 R54.002 RS54 Senility Senility Senile decay Old age 0 0 0
10533 R54.003 R54 Senility Senility Decay of nature Old age 0 0 0
10534 R54.004 R34 Senility Senility Alderdomsavtyning [SE] Old age 0 0 0
10535 Ro4.005 R4 Senility Senility Old age Old age 0 0 0
10536 R54.006 R54 Senility Senility Age and infirmity Old age 0 0 0
10537 R54.007 R54 Senility Senility Decrepitude Old age 0 0 0
10538 R54.008 RS54 Senility Senility Climacteric decay Old age 0 0 0
10539 R55.000 R35 Syncope and collapse Syncope and collapse Syncope and collapse Circulatory 0 0 0
10540 R55.001 R35 Syncope and collapse Syncope and collapse Fainting Circulatory 0 0 0
10541 R56.000 R56.0 Convulsions, not elsewhere classified Febrile convulsions Febrile convulsions Il defined 0 0 0
10542 R56.800 R56.8 Convulsions, not elsewhere classified Other and unspecified convulsions Other and unspecified convulsions ILL defined 0 0 0
10543 R56.801 R56.8 Convulsions, not elsewhere classified Other and unspecified convulsions Infantile convulsions ILL defined 0 0 0
10544 R56.802 R536.8 Convulsions, not elsewhere classified Other and unspecified convulsions Eclampsia (not puerperal) ILL defined 0 0 0
10545 R56.803 R56.8 Convulsions, not elsewhere classified Other and unspecified convulsions Internal convulsions ILL defined 0 0 0
10546 R56.804 R56.8 Convulsions, not elsewhere classified Other and unspecified convulsions Seizure unspecified ILL defined 0 0 0
10547 R56.805 R56.8 Convulsions, not elsewhere classified Other and unspecified convulsions Fit ILL defined 0 0 0
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Different classifications

Classification scheme | Published | Nearly ready

HistCat InfantCat categories

e Commoninfectious diseases
* Broncho-pneumonia
ChildCat X * Food-water borne

* Perinatal and weakness

InfantCat X

Old age X « Convulsions
BeRaSaRo Scheme X * ll-defined

- e Other causes
Morbidity X « No cause given
External causes X

ananananananananananananananananananan
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ICD10h: how to use it - Manual

Figure 4: ICD10h coding and categorisation overview

1. Get to know your data

- Provenance and form

- Medical practice and knowledge
- Variation and change

2. Prepare your data

D age sex causeofdeath
75F

id nd infis - n n
R Ty (parsing and tidying, and
E bronchitis and convulsions creating a list of unique
l CODs to code)
Unique causes
ID age sex causeof death cop1 cobz apoplexy
1 75F old age and infi mity old age infirmiy ~ bronchitis
2 S6M  apoplexy apoplexy convulsions.
3 oF bronchitis and convuisions bronchitis  convulsions infirmity
old age

3. Code your data

Unique causes Uniquecauses ICD10h
apoplexy apoplexy 164,001
bronchitis — bronchitis 120.901
convulsions convulsions R56.800
infirmity infirmity R53.003
oldage oldage R54.005

4. Apply codes to individual deaths; assign primary
cause and classification

D age sex  causeoldeath copi  copz 01601 ICD10N2
1 78F  odageandinfimay oidage  infrmity  RS4.005 RS3.003
2 56M  apopiexy apopieny 164,001
3 OF  bronchuisandconvuisions bronchitis  conwisions 120901  RSG.800
D ae sex causeotdeatn cop1  cooz ICDI0N1 ICD10K2 Primary cause
1 75F  oageanamtemay odage  mtemry  RS4005 RSI.003 RS4005
2 56M  apoplen apoplery 164,001 54001
3 OF  bronchtisandcomvuisions bronchtis  comadsions 120.901 RSG.E00 120.801
0 age sex causeotdeatn coo1 €OD2  ICDIONI ICD10NZ Primarycouse Mistcat
1 75F  oldage anaintemay olage  ifemty  RS8.005 RS3O03 RS4.005 ouage
2 S6M  apoplexy apopiexy 14,001 164.001 Circutory
3 OF  bronchisandcomuisions bronchitis comisions [20.901 RSG.800 120,901 Respiratory

Decision making flow chart
Non-English language CODs
@ Startof process

B Process-step

knowledge acquisition
<& Decision

‘Ward matching
Basic coding instructions

|
P4 « identify modifiers/qualifiers
. » Refer to appropriate section

ICD10, {alphabetical index)
4 = Verify suitability of the code
(Tabular list)...

r

4

- Disease, injury, extermal cause of
desth?

- Manifestation of disease (area of
body)

- Quabiors/modiiers

- Infectious, tumar, event, injury,
pregnancy and chidbirth,
perinatsl condition? 4

/'\ .
L

= Latin equivalent
- Former use
- Ambiguity

¥

~ preliminary
€010,

~Latin name of disease

Daes the

term appear
repeatedly in your list of CODs?

1
/'!\
gl or
anew

Decision making flow chart
English language CODs
@ Start of process.
W Process-step
knowledge acquisition
@ Decision

* Is there an exact match?

- Disease , injury, external cause of
death?

- Manifestation of disease (area of
body)?

+ Infectious, tumour, eveat, injury,
pregnancy and.
perinatal condition?

* Qualifiers/modifiers?
- identty lead term y

~ Search lead term in online tool
- Consider all options
- Avoid forms associated with

other diseases
- Check alphabetical index

- Look under ICD10 root to see.
‘or check which ICD10h code to.
choose

- Does the term appear
repeatedly in your list of CODs?
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2641 sarcoma.ribs

2642 sarcoma.scapula

2643 sarcoma.thigh

2644 scabies

2645 scala.oedema

2646 scald

2647 scald.back

2648 scald.face.and.neck

2649 scald.trunk.and.limbs

2650 scalds

2651 scarlatina

2652 scarlatina.and.complications
2653 scarlatina.anginosa

2654 scarlatina.maligna

2655 scarlet.fever

2656 scarlet.fever.acute

2657 scarlet.fever.and.complications

ICD10hInjury

ICD10hDescription

ICD10h: how to use it - HistoricStringsEnglish

ICD10hInjuryDescription

CancerMalignancyFlag

C41.303
C40.003
C76.503
B86.000
H66.900
¥27.000
Y 27.000
¥ 27.000
¥ 27.000
¥ 27.000
A38.002
A38.003
A38.002
A38.002
AZB.000
A3E.000
A35.001

T30.000
T21.000
T20.000
T29.000
T30.000

Sarcoma, ribs

Sarcoma, scapula and long bone of upper limb
Sarcoma, lower limb

Scabies

Otitis media, unspecified

Contact with steam, hot vapours and hot objects,
Contact with steam, hot vapours and hot objects,
Contact with steam, hot vapours and hot objects,
Contact with steam, hot vapours and hot objects,
Contact with steam, hot vapours and hot objects,
Scarlatina

Scarlatina with complications

Scarlatina

Scarlatina

Scarlet fever

Scarlet fever

Scarlet fever with complications

Burn of unspecified body regions, severity unspecified
Burn of trunk, severity unspecified

Burn of head and neck, severity unspecified

Burn of multiple regions, severity unspecified

Burn of unspecified body regions, severity unspecified
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ICD10h: how to access it

Historic cause of death coding and
classification scheme for individual-level causes

of death

= Manual [https://doi.org/10.17863/CAM.109960]

- Codes [https://doi.org/10.17863/CAM.109961]
» Masterlist with HistCat
 ICD10h2020 to ICD10h2024 transfer

- English language historic strings [https://doi.org/10.17863/CAM.109962]
- Infant Categorisations [https://doi.org/10.17863/CAM.109963]

NB: a slightly updated version will be
published within the next month
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Using ICD10h: Example 1 Tracking
disease terminology over time

Deaths from various forms of tuberculosis on the Isle of Skye, Scotland, 1861-1959 (5-year moving average)
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Using ICD10h:
Example 2
Comparing
individual-level
data to
published,
aggregated
data

Source: Murkens & Wetzlar. Forthcoming.
Hidden Maternal Mortality? Under-
registration of maternal mortality in
Maastricht, 1870-1910

Maternal mortality per 10,000 births, Maastricht 1870-1879 and 1900-1909.

Maternal mortality per 10,000 births
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Using ICD10h: Example 3 Comparisons across different
historical contexts

Source: Special issue What
was Killing Babies? European
Comparative Research on
Infant Mortality Using
Individual Level Causes of
Death. Historical Life Course
Studies

Figure 5 Quinquennial IMRs by causal group, Ipswich 1872-1909*

Figure 4 Quinquennial IMRs by causal groups, Copenhagen 1861-1911

Deaths per 1000 live births
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40
35
30
25
20
15
10
5
]
3
&
= congenital and birth disorders m weakness = convulsions
water-food borne m teething ® air-borne
mother infectious mother non-infectious mexternal causes
uill-defined and unknown mstated to be ‘unknown’ EDEt

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

GREATLEAP



Using ICD10h: Example 4 Comparisons across different
historical contexts for a particular cause of death

Post-neonatal infant mortality rate for convulsions (5-year moving
averages), four European cities, 1800-1955

90
2 80
E
< 70 )
()] |
2 |
o 60 |
8
- 50 |
o
a 40
2]
=
® 30
(Y]
< 20
=
g
£ 10
0 ™
S8Sas088sss8882 08898582488 888¢31
oooooogcoooooooggooeo88ww88%g88mmmmmmmamm
Lo B I T O I B O IR B I B I I B O B B B I | L B I B B B B I I I |
Year
Amsterdam - annual e AmSterdam - 5-year average
Source: Wienholts et al.
Forthcoming. Convulsions Hermoupolis - annual == Hermoupolis - 5-year average
as a cause of infant death: 2 4
New insights into its ~—— Maastricht - annual = Maastricht - 5-year average _

o
meaning based on evidence Ocoske — |
from four European cities Rostock - annual Rostock - 5-year average V;“:Siié?;?&ﬁ;azc — E

——— [

(1800-1955)



Using ICD10h: Example 5 Historic
strings aims (Dutch group)

IDHistoricStril - | HistoricString -|  1co1oh  -1fpiohin - | ICD10hDescription -

200 asiatic.cholera A00.900 Cholera, unspecified
368 british.cholera A00.900 Cholera, unspecified
679 cholera A00.900 Cholera, unspecified
682 cholera.morbus A00.900 Cholera, unspecified
1120 english.cholera AD0.900 Cholera, unspecified
1208 european.cholera A00.500 Cholera, unspecified
633 choleraic.diarrhoea A00.901 Choleraic diarrhoea
895 diarrhoea.choleraic AD0.901 Choleraic diarrhoea

chol nostras Cholera AD0.900

cholera Cholera AD0.900

cholera aestivalis Cholera AD0.900

cholera anatica Cholera AD0.900

cholera asiatica Cholera AD0.900

cholera nostra Cholera AD0.900

cholera nostras Cholera AD0.900

cholerine Cholera AD0.900

cholérine Cholera AD0.900

cholora nostras Cholera AD0.900

chorlorine Cholera * AD0.900

waarschijnlijk choleriae Cholera A00.500 -~
zware cholerine Cholera A00.900 <~ EDSt
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Questions?

Louis Boilly, 1823// Wellcome Collection
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