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DEATH CERTIFICATE ITEMS


RACE/HISPANIC ETHNICITY(ORIGIN)

Reporting of race/Hispanic ethnicity(origin) on death certificates is sometimes based on observing the decedent, rather than questioning the next of kin.  This procedure causes an underestimate of deaths for certain groups, particularly Native Americans, some Asian subgroups, and Hispanics.  Thus, death rates based on death certificate data are lower than true death rates for these groups.

For infant deaths, the infant’s race on the death certificate is related to the race(s) of the infant’s parents.  If both parents belong to a particular non-White racial group, the child is much more likely to be given that particular race on the death certificate, compared to infants for whom only one parent belongs to that racial group and the other parent is White.

The following changes have been made to the collection and coding of race since 1980. 

· In 2004, Washington State implemented the new US Standard for death certificates.  The way race information is collected now corresponds to the items in the U.S. 2000 Census and more than one race can be selected.  The race categories currently collected are: White, Black, American Indian/Alaskan Native, Asian, Native Hawaiian/Other Pacific Islander, and Other.  The following race variables with the associated years are available that use this standard:

· Unedited multiple race data can be analyzed using the variable race_wht, race_blk, race_ami, race_asi, race_chi, race_fil, race_jap, race_kor, race_vie, race_haw, race_gua, race_sam, race_opi, and race_oth.

· Summary race (sum_race):  This is the multiple race data edited by NCHS to remove duplicate entries and assign one of the 31 race categories to decedents of “Other” race(s).  See http://www.cdc.gov/nchs/data/dvs/multiple_race_docu_5-10-04.pdf for details.  The Center for Health Statistics (CHS) has done further recoding to group the races into the five basic groups and to create single fields with a code for each possible race combination.  These data have the same race categories used in the 2000 and 2010 Census and conform to 1997 Office of Management and Budget (OMB) standards. (2004-present)


· Bridged race:  This is the multiple race data bridged back to a single race by NCHS.  Decedents of a single race retain that race with the exception of people of “Other” race which are handled differently depending on what bridged race variable is used.  Decedents of multiple races are bridged back to a single race.  The single race categories used are those of the 1977 OMB standards and are White, Black, American Indian/Alaska Native, and See http://www.cdc.gov/nchs/nvss/bridged_race.htm for details on the bridging process.  Use these data to study trends.  The two bridged race variables are:


· Race (2004-present):  The category of Other Asian/Other Pacific Islander includes people bridged back to Asian/Pacific Islander.  It also includes a category for people who indicate that their race (whose ethnicity may or may not be Hispanic) is Hispanic.  Use these data to study trends in Washington State.

· Brg_race (new 2012):  Multiple race decedents are presented in their respective bridged race categories.  Decedents whose only race (whose ethnicity may or may not be Hispanic)is Hispanic are classified as “Other”. Use these data to study trends in Washington State compared to the United States.
 
· In 1992, codes for race were expanded to provide more detail on Asian Pacific American subgroups (see Data Dictionary).  However, a large number of records still report just ‘Asian’ as the race.  Thus, death rates for Asian subgroups may substantially underestimate the actual rates.
 In 1990, the coding of race was changed in accordance with NCHS guidelines such that if more than one race was given on the death certificate, the first race listed was assigned as the decedent's race.  Before 1990, the first non-white race was used.  This change increased the number of deaths coded as “White” and decreased the number of deaths coded to other races.  Thus, race-specific death rates may not be comparable before and after the change.

The following changes have been made to the collection and coding of Hispanic ethnicity (origin) since 1980. 

· The way in which Hispanic ethnicity is collected has changed to correspond to the U.S. Census.  By matching population data from the census, data users can calculate mortality rates for Washington state populations using the hisp variable.  
 The new US Standard for death certificates, adopted by Washington State in 2004, allows people to choose more than one Hispanic ethnicity.  The multiple Hispanic ethnicities can be examined using the variables hisp_no, hisp_mex, hisp_pr, hisp_cub, and hisp_oth.
 In 1998, two Hispanic categories that were previously classified  by NCHS as “Other and Unknown Hispanic” (code 5) have been re-classified as follows:
(1.)  “Boricua” as “Puerto Rican” (code 2), and
(2.)  “La Raza” as “Central or South American” (code 4). 
 In 1996 the coding of Hispanic Origin entries was modified in Washington State to comply with guidelines established by the National Center for Health Statistics (NCHS) in Instruction Manual, Part 4, Demographic Classification and Coding Instructions for Death Records.  Specifically, the following edits were added to improve the specificity and completeness of  the data for Hispanic Origin:  
1. If the decedent’s Hispanic ethnicity is reported as “Yes, Hispanic,” but the country of origin is not given, then the race field is checked for more specific information on country of origin.  
2. If the race field does not provide sufficient detail, then the place of birth field is checked.  
3. If neither race nor place of birth provides additional information on country of origin, then Hispanic Origin is classified as “Other and Unknown Hispanic” (code 5).  The separate category labeled “Unknown Hispanic” (code 6) was dropped in 1996.
 Data on Hispanic Origin for 1988-1995 may be inconsistent with the data for 1996 on due to the preceding changes.  In particular, before 1996 Hispanic Origin for some decedents may be coded as “Unknown Hispanic” (code 6) or “Unknown” (code 9) which would be given a more specific code (1-5) under NCHS guidelines.
 In 1988, a separate item for Hispanic Origin was added to the death certificate to provide more complete data on Hispanic ethnicity previously collected using only the item on race.  In 1988, the first year of data collection, some facilities continued to use the 1987 certificate, which did not have the Hispanic ethnicity item.  As a result, Hispanic ethnicity data are less complete for 1988 than they are for later years.
 In mid-1988, the race code 'C' which previously had been used only for Mexican/Chicano was expanded to include all Hispanics.  Because of this change, race data based on code 'C' should not be used for any trend analysis which spans 1988.  


AGE AT DEATH

The death certificate contains fields for specified age at death and birth and death dates, which are used to calculate age at death.  Records where the specified and calculated ages differ were verified against hard copy certificates.  Where there is a difference of one year, the calculated age was used for age at death (which assumes that the informant made an arithmetic error).  Where there is a difference of greater than one year, the specified age is used.

For infant deaths (<1 year), age is measured in minutes, hours, days, or months.  Some certificates may report a primary and secondary age, e.g., 1 month 2 weeks.  The data file contains only the primary age (e.g., 1 month).  The secondary age (e.g., 2 weeks) is dropped off, so the infant's age is truncated at the primary age category.  Data users who need a more precise age can calculate it from the death and birth dates. 


CITY/COUNTY/STATE OF RESIDENCE AND OCCURRENCE

All city codes are four-digit codes, with the first two digits being a county code and the second two being a city code.  A city is given a separate code only if it has at least 2,500 people.  Otherwise, it is given a ‘balance of county’ code (a two-digit county code and a city code of '00'), along with other small areas in the county.  A city near the cutoff point may fluctuate above and below 2,500 population and thus may have a separate code in some years and not in others.  For this reason, a count of zero deaths for one of these cities in a particular year may simply mean that it did not have a separate code in that year.

The number of deaths in a city may also fluctuate if the city annexes a large area.  In that case, the number of deaths might increase substantially but the population also increases and thus the death rate will show less change.

Population estimates provided by the Washington State Office of Financial Management are used to establish which cities meet the population criteria for separate coding or become incorporated as separate cities.  Because these estimates are published in the middle of the year, changes do not appear in the death data file until the following year.  Thus, a city which first exceeds 2,500 population in 1993 would not have a separate code until 1994 and one which was incorporated in 1990 would not have a code until 1991.  An exception to this policy was made for three cities in Pierce county (Edgewood, Lakewood, and University Place), which were added by political incorporation in the November 1995 election, to begin as separate cities in 1996.  These cities received separate codes in February 1996 so they have nearly complete data for 1996.

The code for city of residence is based on whether or not the decedent lived within city limits.  (These data are collected from the item on the death certificate: ‘Inside city limits - yes/no’.)  If he/she did (or if the city limits item is blank or unknown), the residence is given a distinct city code, as described above.  If he/she did not, the city code is set to ‘00’.  The city code in the file thus reflects reporting by the informant as to whether or not the decedent lived within city limits and may not agree with data determined by geocoding the address.

The decedent’s residence county is now being coded by the DOH (Department of Health) Standard Process for Matching and Geocoding (see http://ww4.doh.wa.gov/gis/geocoding_guideline.htm for a description), which uses a variety of matching maps and software to assign a county based on the decedent’s residence address.  The county assigned by the geocoding software differed from the county of residence reported by the informant for a small number of records (e.g., 327 records in 1996 or 0.4% of all deaths).  In most instances where differences were found, the geocoded county was determined to be correct and, in those instances, it was used in place of the reported county. 

In the few instances in which the county or city of residence or occurrence is unknown, the county/city code is imputed using NCHS guidelines.  For either place of occurrence or place of residence, if the county is known but the city is not, the city code is set to the rural portion of the county (city code ‘00’).  For deaths occurring in Washington State, if both county and city are unknown, the place of occurrence is set to the county and city of occurrence of the previous record.  For deaths to residents of this state, if both county and city of residence are unknown but the death occurred in Washington, the residence is set to the county/city of occurrence.  If both county and city of residence are unknown and the death did not occur in Washington, the residence is set to the largest city in the state (Seattle, code ‘1701’).

All files have data for both the decedent’s place of residence and the place where the death occurred.   Information about deaths to Washington residents that occur in other states is also included due to formal interstate exchange agreements for vital statistics.  To study Washington State residents, the user must select state of residence (st_res) = ‘48’.  Similarly, to study Washington State occurrences, the user must select state of occurrence (st_occ) = ‘48’.


ZIP CODE BY RESIDENCE:  REPORTED AND GEOCODED 

A new field, geozip, was added to files for 1988-current.  The values for geozip are determined from the geocoding process described in the previous section.  The geocoded zip code may differ from the reported zip code for several reasons:  (1.)  a data entry error or reporting error for the reported zip code;  (2.) the zip code boundary changed;  (3.)  the geocoding process matched the address to the wrong location.  

In 1999, the reported zip code differed from the geocoded zip code for 1,706 deaths (or 3.9% of all residents).  A manual review of 410 (24%) of these records found that 383 (93.4%) of the geocoded zip codes were correct and that most of the errors were due to data entry error or reporting error.  The correct zip code for 15 records could not be determined and the reported zip code was correct for 12 records.  Of the 12 records where the reported zip code was correct, all but one were in a small area in Issaquah.  

When working with recent years of data, it is recommended that you use the geozip field in preference to the reported zip code when the two zip codes do not agree.  The reported zip code should continue to be used when the geozip field is missing.  Zip code boundaries change over time, however, so caution should be used when using zip codes for deaths occurring in earlier years, especially prior to 1994.  The number of addresses with differences between reported zip code and geocoded zip code will increase when using older files because the geocoded zip field will have different boundaries.


ESTIMATED LENGTH OF TIME AT RESIDENCE

This item changed with the new 2004 death certificate.  Previously, this item asked how long the decedent had been a resident of the county.  Funeral directors told us that time at residence could be collected more easily and accurately and statisticians told us the new wording would be a more useful measure of environmental exposure.


FACILITY OF DEATH

This item changed with the new 2004 death certificate.  The worksheet includes a new check box for “Hospice Facility”, changed “In transit “ to “Dead on arrival”; changed “Nursing Home” to “Nursing home/long term Care”; changed “Home” to “Decedent’s Home”.  The new check boxes will provide clarity.  Adding hospice care and long-term care facility reflects changes in types of care.

The code for a particular death facility is dynamic in that it can change with changes in licensing (e.g., a new name, new ownership).  Thus, a facility may have several deaths in one year and then drop to zero the next year.  In that case, the data user should look for changes in the facility code, especially if the facility is a large one.  When a code is changed, the old code is not usually re-used for a different facility.

The facility type is a one-digit code that describes the type of facility or place where the death occurred (e.g., nursing home or enroute to a hospital).  In 1980-81 there was no facility type code for home deaths.  These deaths were coded ‘1’ (at scene).  Using the facility code ‘810’ (home), these deaths have been recoded to facility type ‘0’ (home) and the code ‘1’ now covers ‘other’ places, consistent with coding for 1982-present. 


PLACE EXTERNAL INJURY OCCURRED

From 1999 to 2011, the place at which an external injury occurred was represented by two codes:  National Safety Council Place Code (NSCPC) and the NCHS place of injury code.  Usually the injury place is reported on the death certificate only when an injury has occurred as a result of an external event.  For some deaths that are NOT due to an external event, the physician may report the place where death occurred.  The NSCPC variable has a code for every case where the certifier reported information while the NCHS variable will only have a code if a nature of injury code (ICD-10 S00-T99) is present for the record.  Therefore, the NSCPC variable should not be tabulated by itself.  Rather, it should be used in conjunction with the underlying cause of death (“underly”) and the external event field (“ecode”).  Because of coding rules, the NCHS place of injury code will be blank for all transport accidents (ICD-10 V00-V99), legal intervention and operations of war (ICD-10 Y35-Y36), complications of medical and surgical care (ICD-10 Y40-Y84), and sequelae of external causes (ICD-10 Y85-Y89).  In 2012, the place of injury was no longer coded using the NSCPC codes and the NCHS place of injury variable should be used alone to code the place an external injury occurred.

The number of unknowns for place of injury due to non-transport causes of death are higher in 1997 for two reasons.  First, the process of querying certifying physicians who fail to indicate place of injury was temporarily suspended for 1997 due to the loss of the state’s nosologist and a transition to new querying procedures.  The procedure of querying for this information when missing from the death certificate was resumed for 1998 deaths.  Second, prior to 1997 an assumption was made within the Center for Health Statistics that place of injury could be assigned based on place of residence which may have caused the number of injuries assigned to nursing homes, in particular, to be higher than is warranted.  This assumption was no longer applied in 1997 so that if place of injury was not reported on the death certificate, this category remained “unknown” in the database.  For deaths occurring in Washington State in 1998, revised computer programs flag deaths for which external injuries are cited as the cause of death without specification of the place of injury, and follow-up letters are sent to the certifying physician, medical examiner, or coroner to attempt to ascertain place of injury. 


TIME OF DEATH/INJURY (HOURS, MINUTES, AM/PM)

Hour of death or injury uses the 24-hour clock.  An hour of 24 refers to a time of exactly midnight and an hour of 00 refers to one minute after midnight to one minute before 1AM (00:01 to 00:59).  The time in minutes after the hour is only available starting in 1992.  For prior years, a value of ‘30’ was used for minutes unless the record has recently been updated, in which case an actual value will be found in the minutes field. 

If the exact time is not stated but the certificate notes 'morning' or 'afternoon', the hour and minutes fields are set to ‘99’ but the AM/PM field has an 'AM' (morning) or 'PM' (afternoon).

In 1992 and 1993, the data entry package incorrectly converted values of less than two digits.  For example, a death hour of '1' keyed without a leading zero was converted to '10' rather than to '01'.  (Hours keyed with leading zeros, such as '01', remained as keyed.)  Hours of '3' to '9' have been corrected because '30' - '90' are not valid values for hours.  However, values of '1' and '2' were converted to legitimate (though wrong) values of '10' and '20' and could not be corrected by computer edit because they could not be identified.  These values were corrected manually for hour of death, but they have not yet been corrected for hour of injury.

While there are problems with time of death or injury, it is important to note that most records are correct.  Further investigation of this item is underway and corrections may be made in future versions of the file.


CLASSIFICATION OF ATTENDANT AT DEATH

For 1993-95 data, the code 03 (Osteopath) was not used reliably due to improper data entry instructions.  In these years, deaths attended by osteopaths were coded 01 (Physician).  Beginning with 1996, this problem has been corrected. 


OCCUPATION (MILHAM AND FEDERAL CODES) AND INDUSTRY (FEDERAL CODES)

Milham occupation codes are three-digit codes used for the decedent’s occupation and industry in 1980- current year.  Milham occupation codes were assigned from the literals for deaths during 1992-current year where there was a computer match.  Records where there was no computer match were not edited or coded, thus only about 95-96% of these records have Milham codes.

The Census Bureau (federal) occupation and industry codes are assigned using computer software and are only available for 1988 through 2009.  




EDUCATION

This item changed with the new 2004 death certificate.  The worksheet has several check boxes for types of education rather than collecting years of education.  The new items in the check box correspond to check boxes in the 2000 U.S. census which will allow statisticians to calculate mortality rates for causes of death by education type.  An additional item is used to specify exact years if the education is 8th grade or less.  

Previously, an item measuring education was added to the Washington State death certificate in 1989.  This first education item was limited to high school graduation, yes/no?  In 1992, the item was expanded to collect years of education completed, consistent with the National Center for Health Statistics (NCHS) standard (Instruction Manual, Part 4).  The data are edited using NCHS rules, which state that if the education item is blank, it is set to ‘00’ if the decedent is less than 4 years old and ‘99’ for all other ages. 


UNDERLYING CAUSE-OF-DEATH

The underlying cause-of-death and multiple cause-of-death codes were changed for 132 deaths from the first release of the 1999 data file.  The cause-of-death category most affected by the update was hepatitis.

Physicians and medical examiners may list more than one disease, injury, or complication which caused the death.  The portion of the death certificate which collects the cause of death information looks like this:
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Each condition reported on the death certificate is assigned a code based on the International Classification of Diseases (ICD).  Following ICD rules, one of these conditions is selected as the underlying cause-of-death which is defined as “(a) the disease 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.”  The ninth revision (ICD-9) has been used in the United States since 1979.  Beginning with deaths occurring in 1999, all states in the U.S. began using the tenth revision (ICD-10).  Changes in classification and rules for selecting underlying cause-of-death will create a discontinuity in mortality trends.  See http://www.doh.wa.gov/DataandStatisticalReports/VitalStatisticsData/DeathData/ICD10ICD9CodingCauseofDeath.aspx for information on changes in ICD-10 and how to account for the changes.

Information from sources other than the death certificate is used to supplement the cause-of-death data to determine a more precise or more accurate cause of death.  The following sources are used:

1.  Queries:  About 8% of records are queried back to the certifier for additional information because the cause of death data given are inaccurate, incomplete, or non-specific.  More than 90% of these queries are returned. The underlying cause of death may change minimally or substantially as a result of these queries.  Even though querying has been used since 1980, query standards change over time, which can affect trends in cause of death and death rates for Washington compared to other states or to the US.  For example, in 1999, queries of congestive heart failure were increased.  In addition, medical examiners and coroners were contacted when the reported manner of death was not natural, but the underlying cause-of-death was natural.  This process has increased slightly the number of deaths due to external causes in 1999, especially for drug related deaths.

2.  Washington Traffic Safety Commission:  The Washington State Traffic Safety Commission provides information on motor vehicle accidents which is used to refine or add a more complete cause of death for these deaths, particularly related to whether the decedent was the driver or a passenger.  

3.  Gun Surveillance:  In many gun-related deaths, the gun is removed from the scene so the cause of death cannot be coded to the specific type of gun involved (such as handgun or rifle).  From 1994 to 2003, cause of death data were supplemented with information on type of gun from a statewide reporting system for gun-related deaths operated by the Department of Health’s Injury Prevention Program.  From 2004 and 2005, cause of death data continued to be supplemented from voluntary reports of gun-related deaths submitted to the department.  Researchers should be careful not to look at specific ICD gun death codes in isolation from 1994 to 2005.  For instance, homicide hand gun deaths (ICD-9 E965.0) almost doubled between 1994 and 1995.  This increase is due to the supplemental gun surveillance information; overall homicide gun deaths (ICD-9 E965.0 - E965.4) decreased 14% during the same period.  From 1999 to 2005, the gun surveillance program was also used to identify cases where the death was caused by legal intervention (ICD-10 Y35.0). 



EXTERNAL CAUSE OF DEATH

When death occurs as a result of injury or poisoning emanating from an accident, suicide, homicide, or an undetermined source, the cause of death is classified as an external event and the ICD-9 code ranges from 800.0 to 999.0 and is preceded by an “E.”  When an ICD-9 code in this range (800.0 - 999.9) is used WITHOUT A PRECEDING E, it represents the nature of the injury, poisoning, or other adverse effect that was inflicted by the external event described above.   

For example, if one died as a result of a fall from a ladder which caused a fracture at the base of the skull, the ICD-9 code for the fall from the ladder (i.e., the external event) would be E881.0, while the code denoting the skull fracture (i.e., the nature of the injury) would be 801.0. To help prevent confusion and possible misinterpretation of the data, the data file contains a separate one-character code (E) in the field named ‘ecode’ whenever the underlying cause of death is an external event.

All ICD-10 codes all begin with a letter (A-Y), so the distinction between nature of injury and external cause codes is clearer.  Nature of injuries begin with a S or T and external events begin with V-Y.


MULTIPLE CAUSE OF DEATH

Coding all conditions on the death certificate permits the generation of statistics for conditions that are mentioned on the death certificate in addition to the underlying cause of death.  Multiple cause analysis requires that each condition be coded within the context of every other condition on the same certificate and modified or linked to such conditions as provided by ICD.  Thus, the information originally recorded by the certifying physician is translated into a new set of codes called TRANSAX MULTIPLE CAUSE DATA. The TRANSAX codes are the set of codes that best describe the overall medical certification portion of the certificate.  These codes are included at the end of the death data files starting in 1988.

Translation of original codes into TRANSAX codes is done by a computer system called TRANSAX (Translation of Axis) through selective use of traditional linkage and modification rules for mortality coding.  Each original code on the record is examined and modified or deleted as necessary to create a set of codes which are free of contradictions and are the most precise within the constraints of ICD and medical information on the record.  Most repetitive codes are deleted, but some are still included.
Since some codes are duplicated, the user should be careful not to count an individual death more than once.  The TRANSAX process may (1) combine two categories together into a new category thereby standardizing the data or eliminating a contradiction; or (2) eliminate one category in favor of another to promote specificity of the data or resolve contradictions.  The following examples from ICD-10 illustrate the effect of this translation:

Case 1:  When reported on the same record as separate codes, cirrhosis of the liver and alcoholism are coded to K74.6 (cirrhosis of liver without mention of alcohol) and F10.2 (alcohol dependence syndrome).  Tabulation of records with K74.6 would, on the surface, falsely imply that such records had no mention of alcohol.  Preferable coding is K70.3 (alcoholic cirrhosis of liver), which replaces both K74.6 and F10.2.  In this case, K74.6 and F10.2 are the original codes and K70.3 is the TRANSAX code.

Case 2:  If ‘gastric ulcer’ and ‘bleeding gastric ulcer’ are reported on a record they are coded to K25.9 (gastric ulcer, unspecified as acute or chronic, without mention of hemorrhage or perforation) and K25.4 (gastric ulcer, chronic or unspecified, with hemorrhage).  Only code K25.4 is needed, since K25.4 shows both the gastric ulcer and the bleeding.  In this case, K25.9 and K25.4 are the original codes and K25.4 is the TRANSAX code.

Each TRANSAX code is five positions long.  The code consists of the following components:

1. Nature of Injury Flag: This field is blank for ICD-10 because all ICD-10 codes begin with a letter and can be distinguished from each other.  For 1980-1998, the first position contains a 0 or 1, with the 1 indicating that the cause is a nature of injury code for values in the range of 800.0-999.9; 0 indicates that the code is an external event code (preceded by an E) if the ICD-9 code is in the range of 800.0-999.9(E800.0-E999.9).    

2. Cause category:  The last four positions represent the ICD cause code.

Earlier versions of the multiple cause of death file had the ICD code first and the nature of injury flag last.  The nature of injury flag has been moved to the front of the code to simplify selecting a range of injury codes.  For example, to select head injuries, the user need only request all records in the range 1850 - 1854, rather than selecting {(ICD-9 code = 850 and nature of injury flag = 1) or (ICD-9 code = 851 and nature of injury flag = 1) etc}.

For help with questions concerning multiple cause of death analysis, please refer to the following publications:

National Center for Health Statistics.  Multiple cause of death in the United States. Monthly Vital Statistics Report: vol 32 no10, suppl (2).  Hyattsville MD: Public Health Service, 1984.

Chamblee RF and Evans MC.  TRANSAX:  The NCHS system for producing multiple cause-of-death statistics 1968-78.  Vital and Health 	Statistics. Series 1, No 20.  Washington DC:  Public Health Service, 1986.

Israel RA, Rosenberg HM, and Curtin LR.  Analytical potential for multiple cause-of-death data.  American Journal of Epidemiology 124(2): 161-179  August 1986.

Manton KG and Stallard E.  Recent trends in mortality analysis. Orlando FLA:  Academic Press Inc, 1984.
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