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APPENDIX C: MORTALITY
COMPARISON BETWEEN ICD-9 AND ICD-10

Mortality statistics are compiled under guidelines of 
the World Health Organization (WHO). The procedures 
for coding and classifying mortality statistics are 
known collectively as the International Classification of 
Diseases (ICD). The ICD provides guidelines for coding 
death certificates, gives the disease (injury/poisoning) 
categories, the procedures for selecting the underlying 
cause of death, and provides definitions such as ‘live 
birth’, ‘maternal death’, or ‘underlying cause of death’. 
The ICD also provides the tabulation lists for classifying 
mortality and the format of the medical certificate 
of death. Periodically the ICD is revised to allow for 
advances in medicine and changes in diagnostic 
terminology. The last revision was in 1979, when the 
ninth revision (ICD-9) replaced the eighth revision (ICD-
8). Beginning with 1999 mortality statistics, causes of 
death will be classified using the tenth revision of this 
classification (ICD-10). 

The ICD structure comprises cause of death categories 
that are identified by codes. The ninth revision of the ICD 
had more than 4000 categories and used all numeric 
codes (001-999) to identify the categories. ICD-10 has 
approximately twice the clinical detail of ICD-9, with 
more than 8000 categories identified by alphanumeric 
codes (A00-Z99). Both revisions provide for greater 
detail with a decimal numeric subdivision at the four-
character level. Tabulation lists, which provide the cause-
of-death groupings to present mortality statistics, have 
also changed.  In ICD-9, 72 selected causes of death 
were used to rank the leading causes of death. This list 
has been expanded to 113 causes in ICD-10.  Sixty-one 
selected causes were used to rank infant mortality 
statistics in ICD-9; this list has been expanded to 130 
selected causes in ICD-10. 

ICD-10 also has more chapters than ICD-9. Diseases 
of the nervous system and sense organs was split 
into three chapters in ICD-10:  diseases of the nervous 
system, diseases of the eye and adnexa, and diseases 
of the ear and mastoid process. Other chapters have 
been rearranged; in ICD-10 diseases of the immune 
system are now included with diseases of the blood 
and blood-forming organs. They were included in the 
chapter endocrine, nutritional, and metabolic diseases in 
ICD-9. External causes of injury and poisoning (E codes) 
and factors influencing health status and contact with 
health services (V codes) were supplementary chapters 

in ICD-9; in ICD-10 they are part of the core classification. 
Additionally, some cause-of-death titles have changed 
(e.g. Suicide, ICD-9; Intentional Self-Harm, ICD-10) and 
some titles have shifted from one section to another. 
Arguably the change that will have the biggest impact 
on mortality statistics is the change in cause-of-death 
coding rules.

Cause-of-death coding rules determine how the 
underlying cause of death is assigned from the medical 
information on the death certificate. Changes in these 
coding rules can produce serious breaks in cause-of-
death trends. For example, in 1979 the eleventh leading 
cause of death (Nephritis, Nephritic Syndrome, and 
Nephrosis) had a rate that was 70 percent higher than 
the rate in 1978.  The underlying cause of death in 1978 
was assigned using ICD-8 coding rules, while mortality 
statistics in 1979 were coded using ICD-9 rules. Almost 
all of this increase was due to changes in the coding 
rules. In this example, the ICD-9 coding rules had a much 
greater assignment of deaths to this particular cause. Of 
course, an increase in assignments to one or more causes 
of death must come at the expense of assignments of 
death to other causes.

To help measure the impact of changing cause-of-
death coding rules, comparability ratios are used. 
Comparability ratios are calculated by double coding 
all deaths in a particular year. That is, each death in a 
given year is assigned a cause of death using both ICD-9 
coding rules and ICD-10 coding rules. The comparability 
ratio is calculated by counting the number of deaths 
for a selected cause in the new revision (ICD-10) and 
dividing by the number of deaths for the selected cause 
in the old revision (ICD-9). The National Center for Health 
Statistics (NCHS) used the national 1996 death file to 
derive the comparability ratios. 

A comparability ratio that is equal to 1.0 shows that 
either revision will produce the same number of deaths. 
It does not, however, suggest that the cause of death 
was unaffected by the revision change. It is possible 
that any changes to the assignment of death could have 
balanced out, leaving the same number of deaths. For 
example, an increase in assignment of deaths could be 
counterbalanced by a narrower cause of death title (i.e. 
fewer cause of death codes).
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A comparability ratio that is greater than 1.0 usually 
suggests an increase in the assignments of death under 
ICD-10 or that the cause-of-death title is broader under 
ICD-10. Conversely, a comparability ratio less than 1.0 
usually suggests a decrease in the assignments of death 
under ICD-10 or the cause of death title is narrower 
under ICD-10.

Leading causes of death are based on the 113 selected 
causes-of-death list developed by the National Center 
for Health Statistics (NCHS). This list replaces the 72 
selected causes-of-death list used in ICD-9. Since 
comparability ratios are used to measure the impact 
of changing coding rules, it is important to remove the 
effects of changing tabulation lists. For that reason, the 
ICD-9 codes used for some causes of death in this report 
differ from the codes used in the ICD-9 tabulation list. 
For example, accidents and adverse effects (E800-E949) 
was a cause-of-death category in the ICD-9 tabulation 
list. In the ICD-10 tabulation list, however, adverse effects 
are listed separately from accidents. For that reason, 
adverse effects (E870-E879, E930-E949) are not included 
in the ICD-9 codes for  unintentional injury (accidents) in 
this report. For the same reasons, ICD-9 code 435 is not 
included in the cause-of-death category Cerebrovascular 
diseases.

AGE-ADJUSTED RATES

The crude death rate is commonly used to measure 
mortality. However, the age composition of the 
population can greatly influence the crude death rate. 
For example, since most deaths occur to persons over 70 
years of age, a population that is aging will naturally see 
an increase in the crude death rate. Therefore, using the 
crude death rate to measure trends can be misleading 
if the age distribution of the population has changed 
over time. To help overcome this and other limitations 
of the crude death rate, age adjustment is used in 
mortality statistics. Age adjustment needs a standard 
age distribution, usually called a standard population. 
In the past, the most frequently used standard in the 
United States was based on the 1940 U.S. population. 
Beginning with 1999 mortality statistics, however, the 
U.S. and the Bureau of Vital Statistics began using the 
year 2000 standard population for age adjustment. 
One impact of changing the standard population 
is that comparisons with previously published 
age-adjusted death rates will be meaningless, since 
age-adjusted death rates using different standard 
populations are not directly comparable. Generally, 
the year 2000 standard will give age-adjusted death 
rates that are much higher than those based on the 
1940 standard. 

With all the changes to how mortality statistics are 
calculated starting in 1999, it may take several years 
before new trends can be  discerned. Caution should be 
taken when interpreting the results of this report. More 
information on the impacts of changing ICD revisions 
can be found at:

http:www.cdc.gov/nchs/about/major/dvs/icd10des.htm
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TABLE C.1    ICD CAUSE OF DEATH CODES

CAUSE OF DEATH ICD-10 CODES ICD-9 CODES

INFECTIOUS AND PARASITIC DISEASE  A00-B99 001-139
    TUBERCULOSIS  A16-A19 101-018
    MENINGOCOCCAL INFECTION  A39 36
    SEPTICEMIA  A40-A41 38
    VIRAL HEPATITIS  B15-B19 70
    HUMAN IMMUNODEFICIENCY VIRUS  (HIV) DISEASE  B20-B24 042-044

 MALIGNANT NEOPLASMS  C00-C97 140-208
    ESOPHAGUS  C15 150
    STOMACH  C16 151
    COLON, RECTUM AND ANUS  C18-C21 153-154
    LIVER AND INTRAHEPATIC BILE DUCTS  C22 155
    PANCREAS  C25 157
    BRONCHUS AND LUNG  C33-C34 162
    SKIN  C43 172
    BREAST  C50 174-175
    CERVICAL  C53 180
    UTERINE  C53 179,182
    OVARIAN  C56 183
    PROSTATE  C61 185
    KIDNEY AND RENAL PELVIS  C64-C65 189.0,189.1
    BLADDER  C67 188
    BRAIN  C70-C72 191-192
    LYMPHOID AND HEMATOPOIETIC  C81-C96 201

       HODGKIN’S DISEASE  C81 201
       NON-HODGKIN’S LYMPHOMA  C82-C85 200,202
       LEUKEMIA  C91-C95 204-208
       MULTIPLE MYELOMA  C88 203

 BENIGN AND UNCERTAIN NEOPLASMS  D00-D48 210-239
 DIABETES MELLITUS  E10-E14 250
 PARKINSON’S DISEASE  G20-G21 332
 ALZHEIMER’S DISEASE  G30 331
 MAJOR CARDIOVASCULAR DISEASES  I00-I78 390-434,436-448

    DISEASES OF THE HEART  I00-I09,I11,I13,I20-I51 390-398,402,404,410-429
       RHEUMATIC HEART DISEASES  I00-I09 390-398
       HYPERTENSIVE HEART AND RENAL DISEASE  I13 404
       ISCHEMIC HEART DISEASES  I20-I25 410-414,429.2

          ACUTE MYCARDIAL INFARCTION  I21-I22 410
          OTHER ACUTE ISCHEMIC HEART DISEASES  I24 411
          ATHEROSCLEROTIC CARDIOVASCULAR DISEASE  I25.0 429.2

       OTHER HEART DISEASES  I26-I51 415-429.1,429.3-429.9
          HEART FAILURE  I50 428

    CEREBROVASCULAR DISEASES  I60-I69 430-434,436-438
 INFLUENZA AND PNEUMONIA  J10-J18 480-487

    INFLUENZA  J10-J11 487
    PNEUMONIA  J12-J18 480-486

 CHRONIC LOWER RESPIRATORY DISEASES  J40-J47 490-494,496
    EMPHYSEMA  J43 492
    ASTHMA  J45-J46 493

 CHRONIC LIVER DISEASE AND CIRRHOSIS  K70,K73-K74 571
    ALCOHOLIC LIVER DISEASE  K70 571.0-571.3
    OTHER CHRONIC LIVER DISEASE AND CIRRHOSIS  K73-K74 571.4-571.9

 NEPHRITIS, NEPHROTIC SYNDROME AND NEPHROSIS  N00-N07,N17-N19,N25-N27 580-589
    RENAL FAILURE  N17-N19 584-586

 CONDITIONS ORIGINATING IN THE PERINATAL PERIOD P00-P96 760-771.2,771.4-779
 CONGENITAL MALFORMATIONS  Q00-Q99 740-759
 UNINTENTIONAL INJURY  V01-X59,Y85-Y86 E800-E869,E880-E929

    TRANSPORT ACCIDENTS  V01-V99,Y85 E800-E848,E929.0,E929.1
       MOTOR VEHICLE ACCIDENTS  V02-V04,V090,V092,V12-V14, V190-

V192,V194-V196,V20-V79, V803-
V805,V810-V811,V820-V821, V83-
V86,V870-V878,V880-V888, V890,V892

E810-E825

       WATER TRANSPORT  V90-V94 E830-E838
       AIR TRANSPORT  V95-V97 E840-E845

    NONTRANSPORT ACCIDENTS  W00-X59,Y86 E850-E869,E880-E928,E929.2-E929.9
       FALLS  W00-W19 E880-E888
       DISCHARGE OF FIREARMS  W32-W34 E922
       DROWNING AND SUBMERSION  W65-W74 E910
       SMOKE, FIRE AND FLAME  X00-X09 E890-E899
       POISONING  X40-X49 E850-E869,E924.1

 INTENTIONAL SELF-HARM (SUICIDE)  X60-X84,Y87.0 E950-E959
    BY DISCHARGE OF FIREARMS  X72-X74 E955.0-E955.4

 ASSAULT (HOMICIDE)  X85-Y09,Y87.1 E960-E969
    BY DISCHARGE OF FIREARMS  X93-X95 E965.0-E965.4
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