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➢ Introduction – The National Center for Health Statistics (NCHS)

▪ The National Center for Health Statistics (NCHS) is the nation’s principal health statistics agency.

▪ One of 13 principal federal statistical agencies.

▪ Mission: To provide timely, relevant, and accurate health data and statistics that inform and guide 

programs and policies to improve our nation's health.



➢ Introduction – NCHS Data Linkage Program

▪ The NCHS Data Linkage Program links survey data files with vital records and other administrative 

data.

▪ Linked surveys include:

❖ National Health Interview Survey (NHIS)

❖ National Health and Nutrition Examination Survey (NHANES)

❖ National Health Care Surveys (NHCS)

❖ National Ambulatory Medical Care Survey (NAMCS)



➢ Introduction – Linked Files by Data Linkage Program



➢ Introduction – Research Using Linked Data



➢ Background – Examining the Association between Education 
Attainment and Mortality

Background:

• Social Determinants of Health (SDOH) such as 

access to education are associated with 

general health and mortality.

• A 2024 meta-analysis (IHME; Lancet Public 

Health) published a dose-response 

relationship between education and all-cause 

adult mortality, with an average reduction in 

mortality risk of 1.9% per additional year of 

education.



➢ Motivation – Examining the Association between Education 
Attainment and Mortality

Motivation:

• This work will examine the relationship between education and mortality using pooled data from the 

public-use 2012-2018 National Health Interview Survey (NHIS) linked to mortality information from the 

National Death Index (NDI).

• SAS-VIYA will be used in CDC’s Enterprise Data, Analytics, and Visualization (EDAV) environment for data 

exploration, visualization and analysis, with steps including:

i. Checking variable distributions and conducting exploratory data analysis

ii. Calculating mortality rates by education attainment levels and age groups

iii. Visualizing distributions for leading causes of death by education attainment levels and age groups

iv. Visualizing the association results from Cox proportional hazards models



➢ Data Source – Public-use NHIS Linked Mortality Files

Non-missing 
demographic 

variables including 
Education

Aged 25 years and 
older at the 

interview

Eligible for linkage 
(sufficient PII)

Sample weights 
adjusted for linkage 

eligibility

Study 

Sample



➢ Data Source – Public-use NHIS Linked Mortality Files

Base Variables Means and Ranges

N Mean SUM Minimum 25th Pctl 75th Pctl Maximum

AGE_P 200,760 52.7 10,584,219 25.0 38.0 66.0 85.0

SAWT_1218 200,760 1,057.9 212,386,922 6.7 448.4 1,416.9 30,523.7

Person-Years, 

Follow-up
200,760 4.4 885,842 0.0 2.8 6.0 7.8

Demographic Variables Frequencies and Percents, Unweighted

Variables Categories Frequency (n) Percent (%)

Gender Female 111,130 55.35

Male 89,630 44.65

Age Group 25-39 Years 54,660 27.23

40-64 Years 91,301 45.48

65+ Years 54,799 27.30

Race-Ethnicity Hispanics 28,840 14.37

Non-Hispanic White 132,012 65.76

Non-Hispanic Black 26,484 13.19

Non-Hispanic Others 13,424 6.69

Education Attainment Less than high school 27,990 13.94

High school diploma or GED 50,075 24.94

Associate degree or some college 58,675 29.23

Bachelor's degree or higher 63,184 31.47

Unknown 836 0.42



➢ Data Exploratory Visualization – Using SAS Cloud Analytic 
Services (CAS)



➢ Data Visualization & Analysis – Using SURVEYFREQ and PROC 
SGPANEL for Box Plots



➢ Data Visualization & Analysis – Using PROC SGPANEL for Bar 
Charts



➢ Data Analysis – Using PROC SURVEYFREQ



➢ Data Visualization & Analysis – Using PROC GCHART (Pie Charts)



➢ Data Visualization & Analysis – Using PROC GCHART (Pie Charts) 
– Cont’d



➢ Data Visualization & Analysis – Using PROC GCHART (Pie Charts) 
– Cont’d



➢ Data Visualization & Analysis – Using PROC GCHART (Pie Charts) 
– Cont’d



➢ Data Analysis – Using PROC SURVEYPHERG

• Procedure SurveyPhreg can be used to 

create a hazards ratio model, including a 

cox hazards model with the macro %HZRT

• Two sample code parts incorporated: 

❖ a base model  -- adjusting the demographic 

variables,

❖ an advanced model --  adjusting multiple 

confounding variables: general health, 

insurance coverage, smoking, alcohol, and 

obesity



➢ Data Visualization & Analysis – Using PROC SGPLOT for Forest Plots



➢ Data Visualization & Analysis – Using PROC SGPLOT for Forest 
Plots – Cont’d



SAS VIYA provides an efficient platform for 
interactive data exploration and utilizing 
compatible legacy SAS code to generate 
data visualizations and conduct data 
analysis.

This study used the public-use 2012-18 
NHIS linked mortality files to explore the 
association between education attainment 
and risk of mortality.

Future related studies could include: 

• The NHIS LMFs provides a rich resource for exploring 
the association between selected socioeconomic 
factors and mortality

• The visualizations show that mortality rates vary by 
cause of death, education level, and age group

• Exploring the use of other SAS VIYA features for 
exploratory data analysis (EDA), including interactive 
visualizations

• Using SAS Studio to integrate Python and R code into 
the data visualization and analysis process

➢ Conclusions
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Contact Us
Your comments and questions are valued and encouraged. Please contact us –

NCHS DAE Data Linkage Team
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➢  LISTSERV Information

Subscribe to the NCHS 
Data Linkage Program 

LISTSERV to receive 
updates! 

Email a message to 
list@cdc.gov.  Leave the 
subject line blank. In the 

body of the message, type:
 

SUBSCRIBE NCHS-DATA-
LINKAGE-PROGRAM 
lastname, firstname 



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this presentation are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention.
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