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Changing Disease
Definitions: Implications
for Disease Prevalence
Analysis of the Third National

Health and Nutrition

Examination Survey, 1988–1994

CONTEXT. In the hope of extending treatment benefits to patients with early disease,
various professional societies have recommended changing several common disease
definitions by lowering the threshold value for diagnosis. 

COUNT. Number of Americans labeled “diseased” under new definitions for diabetes,
hypertension, hypercholesterolemia, and being overweight.

CALCULATION.

New cases = Number of cases          – Number of cases
under new definition                 under old definition

DATA SOURCE. Adult participants (age >17 years) in the Third National Health and
Nutrition Examination Survey (1988–1994).

RESULTS. Adopting the new definitions would dramatically inflate disease preva-
lence. Changing the threshold for diabetes from a fasting glucose level of ≥ 140
mg/dL to ≥ 126 mg/dL would result in 1.7 million new cases. Redefining hyper-
tension as systolic blood pressure ≥ 140 mm Hg instead of ≥ 160 mm Hg or dias-
tolic blood pressure ≥ 90 mm Hg instead of ≥ 100 mm Hg would create 13 mil-
lion new hypertensive patients. For hypercholesterolemia (a cholesterol level of
≥ 200 mg/dL instead of ≥ 240 mg/dL) and being overweight (body mass index
≥ 25 kg/m2 instead of ≥ 27 kg/m2), the number of new cases would be 42 million
and 29 million, respectively. The new definitions ultimately label 75% of the
adult U.S. population as diseased.

CONCLUSIONS. If these modest changes in disease definition were adopted, great num-
bers of people would be considered diseased. The extent to which new “patients”
would ultimately benefit from early detection and treatment of these conditions is
unknown. Whether they would experience important physical or psychological
harm is an open question.

Preventing the serious consequences of chronic disease is an important focus of
our health care system. It is often assumed that such prevention is best accom-

plished through early identification and treatment. One approach to early identifica-
tion is to lower the diagnostic threshold for disease (e.g., changing the cut-off value
that defines high blood pressure). 

The benefit of treating patients early in the course of disease is often inferred from
studies demonstrating the benefit of treating patients with more advanced disease. For
example, the efficacy of improved glycemic control in preventing diabetic complications1, 2

and the benefit of lowering blood pressure among patients with moderate or severe
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hypertension3, 4 have raised questions about whether these
results can be extrapolated to patients with milder forms of
disease (i.e., would people with glucose intolerance benefit
from identification and treatment?). In fact, several recent
studies have demonstrated some benefit in treating mild
hypertension5 and lowering “normal” cholesterol levels.6

Perhaps inspired by such findings, various professional
societies have recommended lowering the threshold value
that defines “abnormal” for several common conditions—
in essence, expanding the definition of disease to include
increasingly mild disease (or even “pre-disease” forms).

We considered the implications of recently suggest-
ed changes in the definition of four common conditions:
diabetes,7 hypertension,8 hypercholesterolemia,6 and being
overweight.9 We selected these conditions because they are
familiar to physicians and the general public and because
in each case, important policy makers, professional organi-
zations, or researchers have called for lowering the thresh-
old value used to define being “diseased.” By using data
from the Third National Health and Nutrition
Examination Survey (NHANES III), we examined how
lowering each of these four thresholds would affect disease
prevalence in the U.S. adult population.

Methods

Data Source

All data presented in this study are from NHANES III,
the most recent (1988–1994) national examination study
conducted by the National Center for Health Statistics,
Centers for Disease Control and Prevention, to assess
the health and nutritional status of the civilian, noninsti-

tutionalized population of the United States. The
NHANES is a valuable public resource that the federal
government makes easily available and encourages
researchers to use. Practical advice for using the
NHANES database is provided in the Appendix. The
complex sampling design, data collection methods, and
weighting approach have been described elsewhere.10, 11

Briefly, a national sample of approximately 34, 000
people 2 months of age or older were selected to participate
in NHANES III. Data collection included household
interviews (e.g., sociodemographic information and dietary
and health questionnaires) and standardized medical
examinations that included various blood tests. Overall,
73% of the selected sample underwent examination. We
limited our analyses to the 20, 040 men and women 17 years
of age or older for whom examination data were available. 

Calculating Disease Prevalence

We estimated the prevalence of diabetes, hypertension,
hypercholesterolemia, and being overweight under the
old and the new disease definitions and calculated the net
change (i.e., number of new cases). The threshold values
and sources of these definitions are presented in Table 1.

Diabetes, Hypertension, and
Hypercholesterolemia

Under both the old and the new disease definitions, we
calculated prevalence as the total number of Americans
17 years of age or older who met the criteria for a given
condition, regardless of whether the diagnosis was
established. Figure 1, which gives the “back-of-the-

DISEASE

Diabetes

Hypertension 
(requiring treatment)

Hypercholesterolemia

Being overweight

TABLE 1

Source and Description of Old and New Disease Definitions

*BP=blood pressure.

SOURCE

Expert Committee on the
Diagnosis and
Classification of Diabetes
Mellitus7

Joint National Committee on
Detection, Evaluation and
Treatment of High Blood
Pressure8,12

Air Force/Texas Coronary
Atherosclerosis Prevention
Study6

National Heart, Lung, and
Blood  Institute9

OLD DEFINITION

Fasting glucose level 
≥140 mg/dL

Systolic BP* ≥160 mm Hg or
diastolic BP ≥100 mm Hg

Total cholesterol level 
≥240 mg/dL

Body mass index 
≥27 kg/m2

NEW DEFINITION

Fasting glucose level 
≥126 mg/dL

Systolic BP ≥140 mm Hg or
diastolic BP ≥90 mm Hg

Total cholesterol level 
≥200 mg/dL

Body mass index 
≥25 kg/m2
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envelope” calculation, shows how we calculated the
number of “diseased” patients under the new and the
old definitions of disease. 

“Disease” was defined as the combination of indi-
viduals reporting the condition (self-reported cases) and
those who did not report the condition but were found
to meet diagnostic criteria (undiagnosed reservoir cases).
Our method was as follows:

1. Self-reported cases: We counted individuals with
a self-reported diagnosis of disease (i.e., those who
responded “yes” to the question, “Have you ever been
told by a doctor or other health professional that you
have ___ ?” ). In this way, we accounted for persons
with established diagnoses who receive adequate treat-
ment and would therefore be missed if only a laborato-
ry-based definition of abnormal (i.e., glucose level ≥140
mg/dL for diabetes) were used. 

2. Undiagnosed reservoir cases: We identified all indi-
viduals whose laboratory values exceeded a specific diag-
nostic threshold for fasting plasma glucose level, fasting
total cholesterol level, and blood pressure based on an
average of up to six measurements taken during the
NHANES examination (operational details are available
elsewhere13). In this way, we accounted for patients with
abnormal results on laboratory tests but without an estab-

lished diagnosis—cases that would have been missed if
only a self-report–based definition of disease were used.

Being Overweight 

Because there was no self-report question of being over-
weight, we calculated the number of individuals whose
body mass index exceeded the old threshold (27 kg/m2)
and the number of individuals whose body mass index
exceeded the new threshold (25 kg/m2). Body mass
index was calculated by using the following equation:

Statistical Analysis

We present the distribution of each variable for the U.S.
adult population and counts of Americans labeled as
“diseased” under the old and the new thresholds for
defining “diseased.” All analyses incorporated sampling
weights to adjust for differential probability of selection
(given the complex sampling design) and to account for
nonresponse. All analyses used the SVY series of com-
mands in Stata 5.0 (College Station, Texas). 

Results

Figures 2 through 5 show the distribution of each dis-
ease in the U.S. adult population, with lines marking
the threshold values defining “diseased” under the old
and the new recommendations. Table 2 shows the num-
ber of Americans labeled “diseased” under the old and
the new recommendations and demonstrates that
adopting each of these newly proposed definitions will
substantially inflate the prevalence of each condition. 

Diabetes

The American Diabetes Association recently lowered the
threshold fasting glucose level that defines diabetes from
≥140 mg/dL to ≥126 mg/dL7 (Figure 2). The newly
adopted definition creates 1.7 million new cases of dia-
betes. 

Hypertension

In the past, the Joint National Committee on High
Blood Pressure advocated treatment for all patients
with moderate to severe hypertension (i.e., systolic
blood pressure ≥160 mm Hg or diastolic blood pres-
sure ≥100 mm Hg) and patients with mild hyperten-
sion (i.e., systolic blood pressure ≥140 mm Hg or dias-
tolic blood pressure ≥90 mm Hg) who had evidence of
target organ damage or major risk factors for cardio-

Body mass index =
Weight (kg)
[Height (m)]2

Step

1
+

+

–

2

3

Self-reported cases

Undiagnosed reservoir cases (using new definition)

Cases under new definition

Self-reported cases

Undiagnosed reservoir cases (using old definition)

Cases under old definition

Cases under new definition 

Cases under old definition 

New cases after change in disease definition

�

�

FIGURE 1. “Back-of-the-envelope” calculation of the number of
patients who are considered “diseased” under the new and the old
definitions of diabetes, hypertension, and hypercholesterolemia.
The difference is the number of “new” cases of disease.
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vascular disease.8 For other patients with mild hyper-
tension, “in the absence of target organ damage and
other major risk factors, some physicians may elect to
withhold antihypertensive drug therapy.12 In their
most recent report, however, the Committee suggest-
ed treatment for all patients with mild hypertension.
In essence, their definition of hypertension requiring
treatment has changed from systolic blood pressure
≥160 or diastolic ≥ 100 mm Hg to ≥140 or ≥90 mm
Hg, respectively. This change causes an additional 13
million Americans to meet criteria for antihyperten-
sive therapy. Figure 3 shows how the change in the
systolic blood pressure cut-off changes the prevalence
of hypertension. 

Another notable change in the latest report is the
creation of a new disease category called high-normal
blood pressure (systolic blood pressure 130 to 139 mm Hg

or diastolic blood pressure 85 to 89 mm Hg). Patients
with blood pressure in this range would be prescribed
either lifestyle modifications or drug therapy, depending
on their predicted risk for cardiovascular disease.
Implementation of this diagnostic strategy would add 31
million new cases of disease to the 38 million cases estab-
lished under the old definition.

Hypercholesterolemia

The recent publication of the results of the Air
Force/Texas Coronary Atherosclerosis Prevention Study
(AFCAPS/TexCAPS), which demonstrated a reduction
in cardiovascular mortality among patients with “nor-
mal” cholesterol levels, has stimulated discussion about
lowering the threshold value for “high” cholesterol lev-
els.6 One strategy (based on the entry criteria from the
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FIGURE 2. Distribution of fasting glucose levels for the U.S.
adult population and two definitions for diabetes.
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FIGURE 3. Distribution of systolic blood pressure for the U.S.
adult population and two definitions for hypertension.
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FIGURE 4. Distribution of total serum cholesterol levels for 
the U.S. adult population and two definitions for hypercholes-
terolemia.
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FIGURE 5. Distribution of body mass index for the U.S. adult
population and two definitions for being overweight.



•

Effective Clinical Practice   � March/April 1999  Volume 2 Number 280

AFCAPS trial) would lower the threshold cholesterol
level for treatment from 240 mg/dL to 200 mg/dL.
Adopting this strategy would create 42 million new
cases, almost doubling the number of people for whom
pharmacologic treatment would be recommended.
Figure 4 shows that the new disease threshold, a choles-
terol level of 200 mg/dL, falls at about the median value
of the U.S. population; consequently, this threshold labels
about half of the entire U.S. population as “diseased.”

Being Overweight

The National Heart, Blood, and Lung Institute recently
recommended that being overweight be defined as a body
mass index ≥25 kg/m2 rather than ≥27 kg/m2.9 To facilitate
interpretation, Table 3 presents the height-specific cut-off
values that define “overweight” according to the old and
the new definitions. This change would result in 29 million
new diagnoses of being overweight. Figure 5 shows that
this definition also falls at about the median value of the
U.S. population distribution and therefore would label
about half of the U.S. adult population as diseased.

Any Condition

Table 2 presents the number of people labeled with any
one of these four conditions. Under the old disease defin-
itions, 109 million people, or 58% of the U.S. adult popu-
lation, would be labeled as diseased. If all four new disease
definitions are implemented, 75% of the U.S. adult popu-
lation (over 140 million people) will be labeled as having
at least one disease. The Venn diagram (Figure 6) shows
that these four conditions overlap substantially and that
many patients will receive more than one diagnosis.

Adequacy of Current Treatment and Detection

To understand the adequacy of current treatment for
patients with known disease under the old definitions,

we further categorized these patients by whether their
disease at the time of self-report was adequately con-
trolled (i.e., whether their laboratory values were less
than or greater than the old cut-off values defining dis-
ease). Figure 7 shows the proportion of cases under the
old definition that are diagnosed and adequately treated,
diagnosed and inadequately treated, or undiagnosed.
This figure highlights the fact that a substantial propor-
tion of patients with diagnosed disease are inadequately
treated: 12% of hypertensive patients, 41% of diabetic
patients, and 23% of hypercholesterolemic patients. In
addition, a substantial number of individuals have undi-
agnosed disease under the old disease definitions: the
undiagnosed reservoir of disease ranges from 12% for
hypertension to 43% for hypercholesterolemia.

Discussion

In the hope of extending treatment benefits to patients
with early disease, various professional societies have
recommended changing several common disease defini-
tions by lowering the threshold value for diagnosis.
Adopting these seemingly modest changes would dra-
matically inflate the prevalence of diabetes, hyperten-
sion, hypercholesterolemia, and being overweight. In
the case of the latter two conditions, half the U.S. adult
population would be classified as diseased. If all four
conditions are considered, three quarters of the U.S.
adult population would receive at least one diagnosis.

Limitations

An important limitation of our study is that, with the
exception of blood pressure, all of the data presented are
based on single measurements. Although there is no reason
to doubt the meticulousness of the NHANES assessments,
it is likely that in some cases, the values obtained represent

OLD DEFINITION

11, 697, 000

38, 690, 000

49, 480, 000

70, 608, 000

108, 750, 000

NEW DEFINITION

13, 378, 000

52,180, 000

92,127, 000

100,100, 000

140, 630, 000

NEW CASES

1, 681, 000

13, 490, 000

42, 647, 000

29, 492, 000

31, 880, 000

INCREASE

14%

35%

86%

42%

29%

CONDITION

Diabetes

Hypertension

Hypercholesterolemia

Being overweight

Any condition

TABLE 2

Changes in Prevalence of Four Common Conditions under Newly Recommended Definitions*

*Numbers have been rounded to the nearest thousand. The U.S. adult population was 187,500,000 at the time of these measurements.

DISEASE PREVALENCE
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measurement error. Moreover, it is unrealistic to assume
that clinicians would base treatment decisions on single
measurements; the diagnosis of diabetes, for example,
requires two abnormal values.7 However, the purpose of
our analysis was to establish a reasonable estimate of the
probable impact of the proposed changes. Even if the true
impact were half or one quarter of our estimate, a large
number of people would be affected. 

Another potential limitation comes from our use
of self-reported disease prevalence to determine estab-
lished diagnoses. It is possible that patients may be
mistaken about their condition. Some may not recall
having received a diagnosis (especially a diagnosis of
mild disease that did not require active treatment),
others may erroneously recall a diagnosis, and still
others may choose not to acknowledge a diagnosis in a
survey. Although we have no way of estimating the
amount of misreporting, it probably only represents a
small fraction of the large changes in prevalence
noted, and overreporting will cancel out underreport-
ing to some extent. Finally, the potential for non-

response bias should be noted; however, its effect is
probably very small because the calculation of sample
weights included statistical methods to reduce such
bias10 and because nonresponse could only result in
underrepresentation of cases under both the old and
the new disease definitions.

Implications of Lower Diagnostic Thresholds

Although it is appealing to believe that individual
patients or society would benefit from the identification
and treatment of earlier disease, there are three reasons
to question this assumption and to be cautious in adopt-
ing these new disease definitions.

First, the supporting evidence is incomplete. For
example, randomized trial data show that treating low-
risk patients who have normal cholesterol levels reduced
acute major cardiovascular events (fatal and nonfatal
myocardial infarction, unstable angina, or sudden death)
from 10.9 to 6.8 per 1000 patient-years, but all-cause mor-
tality did not differ statistically between the study groups
(and was actually slightly higher in the intervention
group: 4.6 deaths vs. 4.4 per 1000 patient-years).6 The def-
initional changes for diabetes and for being overweight
are not based on trials but solely on extrapolations from
the experience of patients with more advanced disease
(e.g., patients with overt diabetes or morbid obesity). The
new definition of mild hypertension (i.e., systolic blood
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Overweight Hypercholesterolemia

Diabetes Hypertension

FIGURE 6. Venn diagram showing the overlap of the various
diagnoses based on the new definitions. The numbers dis-
played represent the estimated count of U.S. adults (in mil-
lions) in each section. For example, 29 million people are over-
weight but have normal cholesterol levels and blood pressure,
whereas 26 million have all three of these conditions. The num-
ber of diabetic patients within each section is given in the
boxes.

*For each height, a person is defined as overweight if his or her
weight exceeds the entry in the table. Definitions are derived from
the body mass index (BMI) formula: BMI = weight (in kilo-
grams)/[height (in meters)2]. In conventional units, BMI =
{weight (in pounds)/[height (in inches)2]} � 704.5

TABLE 3

Height-specific threshold of overweight 
under the new (BMI ≥ 25 kg/m2) and old 
(BMI ≥ 27 kg/m2) definitions*

HEIGHT

5’5”

5’6”

5’7”

5’8”

5’9”

5’10”

5’11”

6’0”

6’1”

6’2”

6’3”

6’4”

NEW CUT-OFF

150

155

159

164

169

174

179

184

189

194

200

205

OLD CUT-OFF

162

167

172

177

182

188

193

199

204

210

216

221

DEFINITION OF OVERWEIGHT (lb)
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pressure ≥140 mm Hg or diastolic blood pressure ≥90
mm Hg) has limited support from one randomized trial
in which treating mild diastolic hypertension (diastolic
blood pressure 90 to 109 mm Hg) resulted in a small
absolute reduction in stroke rates but no change in over-
all coronary events or all-cause mortality.5

The second reason is practical: There are compet-
ing priorities. A focus on finding new patients will
compete with treating existing ones. Finding new cases
of disease will take time, effort, and money—resources
that will have to come from somewhere. One limited
resource is physician time and attention. An unintend-
ed consequence of identifying new, milder cases of
chronic disease may be to distract physicians from treat-
ing unrelated conditions; for example, a recent study
reported that patients with emphysema were less likely
to receive lipid-lowering agents than patients without
emphysema, and women with diabetes were less likely
to be prescribed estrogen replacement therapy than
women without diabetes.14 Multiplying the number of
diagnoses leaves less time and energy to deal with each
one. Given the inadequacy with which medical condi-
tions are currently detected and treated under the old
definitions, it does not seem sensible to change disease
definitions to detect even milder cases. Figure 7 shows
that a substantial proportion of patients with known
disease do not receive adequate treatment, a finding
supported by a recent, large Veterans Affairs study of
hypertensive patients15; this suggests that diagnosing
disease is easier than treating it. Moreover, a large reser-
voir of undiagnosed disease already exists. Rather than
lowering thresholds to identify more patients with

milder disease, it may make more sense to identify
patients who meet the old disease criteria and focus
efforts on more adequately treating their disease. 

Third, diagnosis and treatment are potentially
harmful. Regardless of whether newly identified
patients receive treatment, simply labeling them with a
diagnosis carries potentially important physical and psy-
chological consequences.16–19 Considering only the new
definitions of the four conditions we studied, 75% of the
entire U.S. adult population would be labeled as having
at least one chronic disease (compared with 58% under
the old definitions). The impact of such ubiquitous
labeling is difficult to quantify but is probably substan-
tial. In a nation already obsessed with weight and body
image and in which eating disorders (e.g., anorexia ner-
vosa and bulimia) are prevalent, labeling half of the pop-
ulation “overweight,” for example, may be traumatic.

Treatment side effects represent another potential
harm. Even if serious side effects are rare, the enormous
increase in the number of people exposed to treatment
means that more will occur. The cardiac valvular abnor-
malities related to the use of dexfenfluramine and fenflu-
ramine (i.e., Phen-Fen) to treat obesity are a recent salient
example. Other serious side effects include hypoglycemia
in the treatment of diabetes, potentially fulminant hepat-
ic necrosis resulting from use of 3-hydroxy-3-methylglu-
taryl coenzyme A reductase (i.e., the statins) inhibitors to
lower cholesterol levels, and syncope or ischemic events
with aggressive lowering of blood pressure. 

The potential harms noted are most relevant for the
new cases. Because these patients have the mildest disease,
they stand to gain the least from diagnosis and treatment.
The potential harms of disease labeling and treatment side
effects, however, are probably similar across all levels of
disease; thus, the balance of benefit against harm will be
least favorable for patients who received diagnoses based
on the new definitions. If the benefit of treatment is small,
untoward effects may overwhelm the benefits, and the
new diagnostic criteria could actually result in net harm. 

Lower diagnostic thresholds will not only raise the
prevalence of disease, they will appear to improve dis-
ease outcomes. That is, to the extent that the disease
variable being redefined (e.g., the systolic blood pressure
value considered to be abnormal) is associated with
severity or prognosis, people with cases under the new
criteria will be less sick than those with cases diagnosed
by the old criteria. For entirely spurious reasons (i.e., a
“Will Rogers effect”20), the new definitions will make
everyone appear healthier. For example, the average
fasting blood glucose level among diabetic patients
would appear to decrease by about 13 mg/dL and the
average total cholesterol level among hypercholes-
terolemic patients would seem to decrease by about 25
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mg/dL, even though each individual patient’s laborato-
ry results remain unchanged. Statistics used to summa-
rize the net benefits of treatment will be affected in a
similar way: Amputation rates for diabetic patients and
stroke rates for hypertensive patients, for example, will
appear to decrease, even if the patients are not doing any
better, because the new patients with mild disease dilute
the overall outcomes. The foregoing considerations
argue against the widespread adoption of the new defi-
nitions outside the context of a trial; otherwise, we may
never learn their true impact.

Our analyses demonstrate that adopting the
seemingly modest proposed disease definition changes
would label great numbers of people as diseased. How
much these new “patients” will ultimately benefit
from the early detection and treatment of these condi-
tions is unknown. Whether they will experience
important physical or psychological harm is an open
question.
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• Various professional organizations have suggested

changing the definitions of several common diseases 

by lowering the cut-off value that defines disease.

• These seemingly modest changes will dramatically 

inflate the number of Americans who receive diagnoses

for such disorders as diabetes, hypertension, hyper-

cholesterolemia, and being overweight.

• Applying these four new definitions would label 75% of

the U.S. adult population as diseased.

• It is not known whether the newly defined “patients”

would be helped or harmed by these changes.

Take-Home Points
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1. Description:The NHANES III is an extraordinarily rich data

source for performing nationally representative, cross-sectional

analyses. Data are available for a wide array of sociodemographic

and examination data (e.g., physical examinations, blood tests, x-

rays, ultrasonograms, spirometry, and electrocardiography.).

2. Accessing the database: The National Center for 

Health Statistics World Wide Web site (http://www.cdc.gov/

nchswww/nchshome.htm) has links to NHANES and other sur-

veys (e.g., National Health Interview Survey) conducted by the

Centers for Disease Control and Prevention.The site allows users

to download reports and some data sets. Users can also e-mail

questions about options and get useful and timely responses.

For simple, preliminary tabular analysis, the NHANES III data set

in the Statistical Export and Tabulation software is available on

CD-ROM (PC systems only) for $20 from the Government Printing

Office and the National Technical Information Service. For pur-

chasing instructions, go to http://www.cdc.gov/nchswww/prod-

ucts/catalogs/subject/cdprice.htm. For complex analyses (i.e.,

anything other than simple tabulations), users should obtain the

ASCII CD-ROM data set. ASCII versions of the data set on CD-

ROM are available from Data Dissemination Branch, National

Center for Health Statistics, Centers for Disease Control and

Prevention, 6525 Belcrest Road, Room 1064, Hyattsville, MD

20782; telephone, 301-436-8500; fax, 301-436-4258; e-mail,

SETS@cdc.gov.

3. Manuals: The CD-ROM includes extensive documenta-

tion of operational issues (e.g., how various laboratory tests and

examinations were performed). The discussion of statistical

issues (e.g., complex sampling design, accounting for nonre-

sponse, and weighting strategies) is very helpful and is a useful

resource on its own.

4. Using the data set: To facilitate statistical analyses, we

suggest downloading data from the NHANES CD-ROM. Be aware

that the data sets are big; our working data set consisted of 33

variables and used about 6 MB.The first step in creating your own

data set is to download the records of all individuals in the sam-

ple that correspond to the sampling weights being used (see

below). Once the data set is loaded into the appropriate software

(e.g., Stata [College Station, Texas], SUDAAN [Research Triangle

Institute, Research Triangle Park, North Carolina]), one can select

a subset of records to correspond to the specific population

under analysis.

5. Analyses: To estimate national variables, analyses need

to use the proper sampling weights and the primary sampling unit

(PSU) and stratum designation to account for the “complex, multi-

stage sample design of NHANES.” Although use of sampling

weights will allow for correct estimates of central tendency or

prevalence, the PSU and stratum variables are necessary to cor-

rectly estimate variance and standard errors and to perform any

testing of statistical significance. Because PSU and stratum des-

ignation reflect a person’s chance of selection, individuals have

only one PSU and stratum variable assigned to them. The analyt-

ic and reporting guideline (available in Section V of the reference

manuals and reports of the CD-ROM on-line documentation) dis-

cusses this issue in detail.

Different research questions require different sampling

weights. There are nine sampling weights that, in essence, indi-

cate the number of people represented by each observation,

adjust for nonresponse, and compensate for inadequacies in the

sample frame (e.g., the number of people without a fixed address).

Researchers must select the appropriate sampling weight (from

the nine available choices) for the specific variables being ana-

lyzed. The sampling weights reflect three categories of examina-

tions: site (the mobile examination center, at home, or both), tim-

ing (specimens collected in the morning, afternoon or evening, or

any time), and special subsets (allergy or central nervous system

disease). We present a simplified version of Table 5.1 from the ref-

erence manual of the CD-ROM to help guide selection of the

appropriate sampling weight (Appendix Table).

Users need a statistical package that allows the proper use

of sampling weights plus stratum and PSU variables to incorpo-

rate the complex sample design into the analyses. Although we

used the SVY series of commands in Stata 5.0, other packages,

such as SUDAAN, offer the same capability.

Finally, Appendix B of the analytic reporting guidelines

gives recommended minimal sample sizes to achieve stable esti-

mates. Even though NHANES is a large sample, multiple levels of

stratification lead to small cell size, depending on the analysis.

For example, the NHANES III supports analyses stratified by some

ethnicities (e.g., non-Hispanic White, non-Hispanic Black, and

Mexican-American) but not others (e.g., Native American or

Asian-Pacific Islanders). The analytic and reporting guidelines

(available on the CD-ROM NHANES III Reference Manuals and

Reports, Section V) discuss all of the foregoing issues in detail.

Appendix: Practical Advice to Users of NHANES III
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APPENDIX TABLE

Selecting the Appropriate NHANES III Sampling Weights for a Specific Analysis*

*CNS = central nervous system; MEC = mobile examination center; NHANES III = Third National Health and Nutrition
Examination Survey.

SELECTION CRITERIA

Demographic information collected during home interview

Home interview data plus examination data collected at the
MEC

Home interview data plus examination data collected at the
MEC or at home (e.g., includes a small number of mostly
frail elderly individuals who could not attend the MEC)

Only allergy-related items collected for the allergy subsample

Only CNS-related items collected for the CNS subsample

Examination data collected in the morning at the MEC (e.g.,
most of the fasting blood tests)

Examination data collected in the afternoon or evening at the
MEC

Examination data collected in the morning at the MEC or at
home (e.g., most of the fasting blood tests)

Examination data collected in the afternoon or evening at the
MEC or at home

SAMPLING WEIGHT

WTPFQX6

WTPFEX6

WTPFHX6

WTPFALG6

WTPFCNS6

WTPFSD6

WTPFMD6

WTPFHSD6

WTPFHMD6

DESCRIPTION

Final interview

Final examination
(MEC only)

Final examination
(MEC + home)

Final allergy

Final CNS

Final morning examination subsam-
ple (MEC only)

Final afternoon or evening examina-
tion subsample (MEC only)

Final morning examination subsam-
ple (MEC + home)

Final afternoon or evening 
examination (MEC + home)


