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For more than half a century the National Health and Nutri-

ion Examination Survey (NHANES) has been a source population

or tens of thousands of peer-reviewed studies. 1 Historically these

ave been cross-sectional studies featuring mostly nonsurgical top-

cs; however, some have covered topics in urology, otolaryngology,

ariatric surgery, surgical oncology, and other surgical specialties. 2 

n the last decade, at least six cohort studies using NHANES and

eaturing topics in transplant surgery have been published in top-

ier journals. 3–8 NHANES is a potentially valuable resource for sur-

eons and NHANES databases may be only a click away! 

hat is NHANES? 

NHANES is a series of nationally representative surveys con-

ucted by the United States’ National Center for Health Statistics

NCHS) between 1959 and 2018. 9 An NHANES data file may include

p to 30 0 0 fields of individual-level medical information obtained

rom interviews, physical examination, and imaging and laboratory

ests at the time of participant enrollment ( Table 1 ). 

hat questions can NHANES data help surgeons answer? 

By design, NHANES is ideally suited for survey-type studies that

escribe the prevalence of the health and nutritional status of chil-

ren and adults in the US, such as prevalence of overweight and

besity. 10 Using NHANES-derived estimates of the prevalence of

besity, surgical researchers have projected that 14.7% of obese

dults in the US (approximately 140 million) should be considered

or bariatric surgery. 11 This extraordinary inference may influence

ealth policy and planning, as well as medical education plan-

ing, since it points to a very high demand for bariatric surgeons.

et obesity is merely 1 of 30 0 0 fields in the NHANES database;

s such, it is plausible that hundreds to thousands of other top-

cs of interest to the surgeon may be similarly investigated using

HANES. 

NHANES is also ideally suited for cross-sectional studies that

ssess the association between health characteristics and clinical

utcomes at a given time. Recently, ENT-surgeons at Johns Hop-

ins University used NHANES data to assess the association be-

ween tobacco smoke exposure and Eustachian tube disorders in

S children and adolescents. 12 The essence of such an association

tudy is the exposure of interest (tobacco smoking in this example),
ttps://doi.org/10.1016/j.surg.2018.02.006 

039-6060/© 2018 Elsevier Inc. All rights reserved. 
he outcome of interest (Eustachian tube disorders), and the po-

ential confounders of the association under study (age, sex, body

ass index, education level, ethnicity; having a cold, sinus prob-

em, or ear ache during the last 24 hours). Because tobacco smok-

ng and Eustachian tube disorders are merely 2 of 30 0 0 fields in

he NHANES database, it is likely that hundreds to thousands of

ther topics of interest to the surgeon may be similarly investi-

ated using NHANES. 

Fairly recent NCHS innovations have enabled researchers to go

eyond cross-sectional design to implement longitudinal cohort

nalyses with NHANES data ( Fig. 1 ). Survey participant data (cap-

ured from a cross-section of time) have been linked using social

ecurity numbers to CMS Medicare enrollment and claims files (for

ecords on subsequent initiation of dialysis or receipt of a kidney

ransplant) and to the national death index (to ascertain death).

hus, researchers can observe or follow NHANES participants from

he date of survey enrollment to the end of observation, when the

urvey data were linked to external databases. 

The essence of a cohort study is the date of enrollment (in

his case the date when the NHANES survey was administered),

he date at the end of the observation period (in this case the

ate when the NHANES database was linked to the CMS and NDI

atabases to ascertain ESRD and death), participant status at the

nd of observation (developed ESRD, died, or did not develop ei-

her outcome), and the baseline confounders of interest (thousands

f variables to choose from). Kidney transplant researchers have

everaged NHANES data linkages and published several studies that

ave influenced clinical science, practice, and guidelines in the US

nd across the world. 13 

ow may surgeons access NHANES data? 

Public-use data files are free and downloadable from the NCHS

ebsite and users may have access to datasets, documentation,

nd questionnaires from the NHANES survey and other NCHS data

ollection systems. 14 

NHANES data linkages are available for researchers who wish to

ongitudinally examine the factors that influence disability, chronic

isease, health care utilization, morbidity, and mortality. NCHS is

inking NHANES with several databases including air-monitoring

ata from the Environmental Protection Agency, death certificates

rom the National Death Index, Medicare enrollment and claims

ata from the Centers for Medicare & Medicaid Services, and

etirement, survivor, and disability insurance and Supplemental
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Table 1 

The National Health and Nutrition Examination Surveys: 1959–2018. 

Data file Survey Focus 

NHES I 1959–1962 Chronic disease in adults aged 18–79 

NHES II 1963–1965 Growth and development in children aged 6–11 

NHES III 1966–1970 Growth and development of adolescents aged 12–17 

NHANES I 1971–1974 Added a nutrition component; participants aged 1–74 

NHANES II 1976–1980 Participants aged 6 months to 74 years 

Hispanic HANES 1982–1984 Mexican-American, Cuban-American, Puerto Rican 

NHANES III 1988–1994 Oversampled many groups. Ages 2 months and over 

Continuous NHANES a 1999–2018 Search NCHS website for variables 17 

a Conducted by the NCHS every year since 1999. 

Fig. 1. Illustrates how the National Health and Nutrition Examination Survey (NHANES) database has been used in kidney transplant research. The Organ Procurement and 

Transplant Network (OPTN) was used as the source population for live kidney donors (i.e., study population) and NHANES was used as the source population for matched 

healthy controls (i.e., control population). The OPTN and NHANES databases were linked to the Centers for Medicare and Medicaid Services (CMS) and to the National Death 

Index (NDI) databases by federal employees at the respective agencies. These data linkages permitted the study of nephrectomy-attributable perioperative and long-term 

risks following live kidney donation. 
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Security Income benefit data from the Social Security Administra-

tion. 15 

The National Death Index (NDI) is a national database of death

record information. Using records submitted by state vital statis-

tics offices, NDI may aid investigators with their mortality-related

research. 3–5 Death records are added to the NDI file annually,

approximately 12 months after the end of each calendar year. 

The Research Data Center (RDC) provides private-access NHANES

data files for researchers comfortable using SAS, Stata, SPSS or sim-

ilar statistical packages. Researchers must submit a proposal out-

lining their need for data that are more sensitive than the other-

wise free, downloadable public-use files. Once the proposal is ap-

proved, RDC works with researchers to create a data file specific to

the research question. Although the RDC cannot send such private-

access datasets offsite, it offers several options for accessing the

file. The RDC has been an invaluable resource to kidney transplant

researchers over the last five years. 7,8 , 16 

Summary 

NHANES is a series of nationally representative surveys con-

ducted by the NCHS between 1959 and 2018. NHANES data have

up to 30 0 0 fields of individual-level medical information obtained

from interviews, physical examination, and imaging and labora-

tory tests at the time of participant enrollment. It is one of the

most accessible databases for studying topics of relevance to the

surgeon. Major surgical research contributions using NHANES have
emanded nothing more than access to the NCHS website, access

o commercially available statistical software, and an imaginative

dea inspired from the trenches of clinical work. 
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