CDC WONDER Database Query Specifications
1. Data Source and Access Information
Database: Centers for Disease Control and Prevention (CDC) Wide-Ranging Online Data for Epidemiologic Research (WONDER) Multiple Cause-of-Death database
Database URL: https://wonder.cdc.gov/mcd.html
Data Release Version: Multiple Cause of Death, 1999-2023 (released July 2024)
Query Date: August 15, 2025
Geographic Coverage: United States (50 states and District of Columbia)
Time Period: January 1, 1999 – December 31, 2023
2. Database Query Configuration
2.1. Database Selection
· Section: Multiple Cause of Death Files
· Dataset: Multiple Cause of Death, 1999-2023
· Request type: Standard query interface
2.2. Cause of Death Coding
· Classification system: International Classification of Diseases, Tenth Revision (ICD-10)
· Cause selection method: Multiple causes (underlying cause OR contributing causes)
3. ICD-10 Code Selections
3.1. Primary Condition: Multiple Myeloma
ICD-10 Code: C90.0 (Multiple myeloma)
Selection criteria:
· Listed anywhere on death certificate (underlying cause field OR any of the 20 contributing cause fields)
· Excludes: C90.1 (Plasma cell leukemia), C90.2 (Plasmacytoma, extramedullary)
3.2. Cardiovascular Disease Codes
Overall CVD (primary analysis):
· ICD-10 Codes: I00-I99 (Diseases of the circulatory system)
· Selection criteria: Listed anywhere on death certificate
CVD Subtypes (secondary analyses):
1. Ischemic Heart Diseases (IHDs) 
· ICD-10 Codes: I20-I25
· Includes: Angina pectoris (I20), Acute myocardial infarction (I21), Subsequent myocardial infarction (I22), Certain current complications following acute myocardial infarction (I23), Other acute ischemic heart diseases (I24), Chronic ischemic heart disease (I25)
2. Hypertensive Diseases 
· ICD-10 Codes: I10-I15
· Includes: Essential (primary) hypertension (I10), Hypertensive heart disease (I11), Hypertensive renal disease (I12), Hypertensive heart and renal disease (I13), Secondary hypertension (I15)
   3.  Cerebrovascular Diseases 
· ICD-10 Codes: I60-I69
· Includes: Subarachnoid hemorrhage (I60), Intracerebral hemorrhage (I61), Other nontraumatic intracranial hemorrhage (I62), Cerebral infarction (I63), Stroke, not specified as hemorrhage or infarction (I64), Occlusion and stenosis of precerebral arteries (I65), Occlusion and stenosis of cerebral arteries (I66), Other cerebrovascular diseases (I67), Cerebrovascular disorders in diseases classified elsewhere (I68), Sequelae of cerebrovascular disease (I69)
4.  Heart Failure 
· ICD-10 Code: I50
· Includes: Congestive heart failure (I50.0), Left ventricular failure (I50.1), Systolic heart failure (I50.2), Diastolic heart failure (I50.3), Combined systolic and diastolic heart failure (I50.4), Heart failure, unspecified (I50.9)
    5.  Cardiac Arrhythmias 
· ICD-10 Codes: I47-I49
· Includes: Paroxysmal tachycardia (I47), Atrial fibrillation and flutter (I48), Other cardiac arrhythmias (I49)
6.  Thromboembolic Diseases 
· ICD-10 Codes: I26, I80-I82
· Includes: Pulmonary embolism (I26), Phlebitis and thrombophlebitis (I80), Portal vein thrombosis (I81), Other venous embolism and thrombosis (I82)
4. Demographic Filters and Groupings
4.1. Age Groups
Filter: Ages ≥45 years
Age Group Categories:
45-54 years
55-64 years
65-74 years
75-84 years
85+ years
Note: Decedents aged <45 years were excluded from all analyses.
4.2. Sex
Categories:
· Male
· Female
4.3. Race and Ethnicity
Classification Standard: U.S. Office of Management and Budget (OMB) 1997 standards
Categories:
· Non-Hispanic White
· Non-Hispanic Black or African American
· Hispanic or Latino (all races)
· Non-Hispanic Other (combined category) 
· American Indian or Alaska Native
· Asian or Pacific Islander
CDC WONDER Variable Mapping:
· Race: White, Black or African American, American Indian or Alaska Native, Asian or Pacific Islander
· Hispanic Origin: Hispanic or Latino, Not Hispanic or Latino
· Bridged-Race Categories used for consistency across all study years
5. Geographic Variables
5.1. U.S. Census Regions
Classification: U.S. Census Bureau standard regions
Categories:
· Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont
· Midwest: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, Wisconsin
· South: Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, West Virginia
· West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, Wyoming
5.2. Urbanization Status
Classification: 2013 National Center for Health Statistics (NCHS) Urban-Rural Classification Scheme for Counties
Categories:
Large metropolitan: Counties in metropolitan statistical areas (MSAs) with ≥1,000,000 population
Medium/small metropolitan: Counties in MSAs with 50,000-999,999 population
Rural: Non-metropolitan counties with <50,000 population
CDC WONDER Variable: 2013 Urbanization (derived from county FIPS codes)
5.3. State-Level Data
Selection: All 50 states and District of Columbia (individual selections)
Note: State-level data with <10 deaths automatically suppressed by CDC WONDER for confidentiality.
6. Population Denominators
Source: U.S. Census Bureau Vintage Population Estimates
Stratification: Population denominators stratified by:
· Year
· Age group
· Sex
· Race/ethnicity
· State/Region
· Urbanization category
7. Output Variables and Calculations
7.1. Variables Requested from CDC WONDER
Death count (number of deaths)
Population (denominator)
Crude rate per 100,000 population
Age-adjusted rate (AAMR) per 100,000 population 
Standardization: 2000 U.S. standard population (direct method)
Standard population source: Anderson RN, Rosenberg HM. Age standardization of death rates: implementation of the year 2000 standard. National Vital Statistics Reports. 1998;47(3):1-16.
95% Confidence Interval (Lower)
95% Confidence Interval (Upper)
Standard Error
7.2. Confidence Interval Calculation
Method: Gamma distribution method for age-adjusted rates (as implemented by CDC WONDER)
Reference: Fay MP, Feuer EJ. Confidence intervals for directly standardized rates: a method based on the gamma distribution. Statistics in Medicine. 1997;16(7):791-801.
8. Data Suppression and Confidentiality
8.1. CDC WONDER Automatic Suppression
· Death counts 1-9: Suppressed and replaced with "Suppressed" or blank
· Rates based on <20 deaths: Flagged as "Unreliable" (but not suppressed)
· Rates based on <10 deaths: Suppressed
8.2. Study-Specific Handling
· All suppressed data points excluded from analysis
· State-year combinations with <10 deaths excluded from: 
· Rate calculations
· Joinpoint regression analyses
· Statistical comparisons
· No imputation or smoothing applied to suppressed or missing data
9. Data Availability and Reuse
9.1. Public Availability
All data used in this study are publicly available and can be freely accessed and downloaded from the CDC WONDER database without registration or fees.
9.2. Data Use Restrictions
Users must agree to CDC WONDER data use restrictions:
· Data may not be used to identify specific individuals
· Small cell counts (<10) are suppressed for confidentiality
· Users should cite CDC WONDER as the data source
10. Export Format:
· Tab-delimited text file
· Imported into R version 4.4.2 for further analysis

