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The principal source of examination-verified

health information for the nation is the National

Health and Nutrition Examination Survey

(NHANES) conducted by the National Center

for Health Statistics.1To objectively assess health

indicators, NHANES captures population-level

health information through face-to-face inter-

views, clinical examination, and laboratory test-

ing. These data are critical for national health

policy formulation2; however, health estimates

are available at the national level only, limiting

the local application of these data.
Most local jurisdictions monitor health con-

ditions by surveillance of mortality and re-

portable diseases and, in some areas, through

telephone surveys.3 In New York City (NYC),

health estimates are collected through the Com-

munity Health Survey (CHS), an annual tele-

phone survey of NYC adults.4 Together with

surveillance data, these data guide local public

health programs and policies;5 however, they

may under- or overestimate the burden of con-

ditions best assessed by a physical examination.
To obtain more-comprehensive local health

information, the NYC Department of Health

and Mental Hygiene conducted the Health

and Nutrition Examination Survey (NYC-

HANES), which to our knowledge is the first

community-level health and nutrition survey

to capture information on key conditions in-

cluding obesity, diabetes, hypertension, high

cholesterol, infectious diseases, and environ-

mental exposures. Although some information

on these conditions is available through

other routine data sources, NYC-HANES

provides objective population-based preva-

lence estimates. The standardized data-

collection methodology also allows for direct

comparison with national estimates from

NHANES.
In our analyses, we summarize key health

indicators obtained from NYC-HANES and

compare them to national estimates and local
telephone-based estimates.

METHODS

Data Sources

New York City Health and Nutrition Exami-
nation Survey. The 2004 NYC-HANES was a
population-based, cross-sectional survey of
noninstitutionalized NYC adult residents 20
years or older. We used a 3-stage cluster sam-
pling design to recruit participants from June
through December 2004. The survey consisted
of a face-to-face computer-assisted interview,
a private audio computer-assisted interview,
physical examination, and laboratory testing.
Pretranslated interviews were conducted in
English (76.5%) and Spanish (16.6%). Inter-
views were also conducted in other lan-
guages (6.9%) translated by staff, family
members, or a telephone-based translation
service. All survey instruments, protocols,
equipment, and measurements were

standardized to NHANES specifications; all
NYC-HANES staff were trained according to
the Centers for Disease Control and Prevention
protocols used for NHANES.6 Most laboratories
that performed testing for NHANES were used
for NYC-HANES.7 Detailed information on the
study methods has been published elsewhere.8

We identified a total of 3047 adults eligible
to participate in NYC-HANES (84% household
contact rate); 1999 individuals completed the
face-to-face interview and at least 1 compre-
hensive physical examination measurement
(66%). The overall response rate was 55%. Of
the 1999 participants, 1812 (91%) provided
blood for laboratory testing. A fasting subsam-
ple, comprising randomly assigned participants
(n=1482) who fasted from 8 to 23 hours, was
used to assess diabetes measures. Participants
with a valid fasting plasma glucose level or a
self-reported diabetes diagnosis were consid-
ered subsample respondents (n=1350).

Community Health Survey. The CHS is a se-
ries of annual, cross-sectional computer-assisted
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telephone surveys of NYC residents 18 years
or older conducted since 2002. Survey methods
are described in detail elsewhere.5 CHS 2004
data are presented when available; where
necessary, data collected in 2002 and 2005
are presented and noted. The 2004 coopera-
tion rate was 59% (n=9585).4 Analyses
were limited to adults 20 years and older.

National Health and Nutrition Examination
Survey. NHANES is a routinely conducted
population-based, cross-sectional survey of
noninstitutionalized US residents 2 months or
older. Similar to NYC-HANES, NHANES used
a multistage cluster sampling design; survey
methods are published elsewhere.9 We
analyzed NHANES 2003–2004 data for adults
20 years and older; the response rate was
68.6%.10

Health Indicators

We assessed self-reported estimates and ex-
amination-based estimates for key chronic, in-
fectious, and environmental health indicators.
Self-reported estimates evaluated for chronic
conditions were derived from interview re-
sponses. Examination-based estimates used
physical measures, sometimes in combination
with interview responses. Slight wording dif-
ferences exist between survey questions and
are noted. Sample sizes varied depending on
component or item nonresponse.

A finding of self-reported hypertension was
derived from participant reports that a health
care provider had ever told them that they had
high blood pressure. Examination-diagnosed
hypertension was defined as an average sys-
tolic blood pressure at 140 mm Hg or higher,
an average diastolic blood pressure at 90 mm
Hg or higher, or taking prescribed antihyper-
tensive medication. Among participants with
examination-diagnosed hypertension, those not
reporting hypertension were considered un-
aware of their condition or undiagnosed and
those with an average blood pressure below
140/90 mm Hg were considered to have their
condition under control.

A finding of self-reported hypercholesterol-
emia was derived from participant reports that
a health care provider had ever told them that
they had high cholesterol. We defined exami-
nation-diagnosed hypercholesterolemia as a
serum total cholesterol at 240 mg/dL or
higher or taking prescribed cholesterol

lowering medications.11,12 Among participants
with examination-diagnosed hypercholesterole-
mia, those not reporting high cholesterol were
considered unaware of their condition or
undiagnosed and those with a total cholesterol at
lower than 240 mg/dL were considered to have
their condition under control.

Self-reported diabetes was derived from
participant reports that a health care provider
had ever told them that they had diabetes
(other than during pregnancy for women).
Examination-diagnosed diabetes included
self-reported and undiagnosed diabetes. We
considered participants without a previous
diagnosis but whose fasting plasma glucose
level was 126 mg/dL or higher to have
undiagnosed diabetes.13 Glycemic control
among persons with diabetes was assessed
using levels of glycosolated hemoglobin; levels
under 7% were considered to be under
control.14

We assessed height and weight through in-
terview responses and physical measurement.
Body mass index was calculated as weight in kilo-
grams divided by height in meters squared. Partic-
ipants with a body mass index below18.5 kg/m2

were underweight, 18.5 to 24.9 kg/m2 were nor-
mal weight, 25.0 to 29.9 kg/m2 were overweight
and those with a body mass index of 30.0 kg/m2

or more were considered obese.15 Pregnant
women were excluded from the NYC-HANES
and NHANES analyses; pregnancy status was un-
available in CHS analysis.

Participants provided serum samples, which
were analyzed for herpes simplex 2 (HSV-2)
antibodies using a type-specific immunodot
assay.16 We also tested participants for hepatitis
C virus (HCV) antibody using a second-generation
enzyme immunoassay. Positive tests were
confirmed using Chiron RIBA HCV 3.0 Strip
Immunoblot Assay (Chiron Corporation Inc,
Emeryville, CA).17 Indeterminate results were
excluded from the analysis.

Serum cotinine concentration, a biomarker
indicating tobacco smoke exposure, was mea-
sured using an isotope-dilution liquid chromato-
graphy tandem mass spectrometry method with
a detection limit of 0.050 ng/mL.18 The percent-
age of values over 0.050 ng/mL were estimated
for nonsmokers, who were defined as participants
with a cotinine concentration at10 ng/mL or less.

We tested blood metal concentrations using
inductively coupled plasma mass spectroscopy

methodology.19 Geometric means were esti-
mated for lead, cadmium, and mercury.

Race/Ethnicity

For NYC-HANES and CHS, race/ethnicity
was categorized as non-Hispanic White,
non-Hispanic Black, Asian, and Hispanic
origin. Multiracial respondents selecting
a main race were recoded into the selected
category. For NHANES, race/ethnicity was
classified as non-Hispanic White, non-
Hispanic Black, and Mexican American.
Participants whose answers did not corre-
spond to these race/ethnicity categories
were considered ‘‘non-Hispanic Other’’
across all surveys.

Statistical Analysis

We weighted analyses to account for nonre-
sponse; weights were post-stratified to represent
the NYC adult population and then
further adjusted to address component- and
item-level nonresponse.20 SUDAAN version
9.0 (Research Triangle Institute, Research
Triangle Park, NC) was used to obtain standard
error estimates by Taylor series linearization.
Prevalence estimates were age-adjusted to the
2000 US standard population.21 We calculated
crude odds ratios (ORs) to assess associations
between race and chronic conditions. The
relative standard errors (RSE) and 95%
confidence intervals (CIs) were calculated for
means and percentages. Estimates with RSEs
of 30% or more are noted as unreliable.

We compared NYC-HANES and NHANES
examination-based estimates. NYC-HANES
self-reported and examination-based
estimates were compared with available
CHS estimates. The 2-sample t test was used
to evaluate differences between survey
estimates.22

RESULTS

Population Comparisons

The weighted estimates of demographic
characteristics for each survey population are
shown in Table 1. NYC-HANES and CHS had
similar distributions of gender, age, and race.
The NYC-HANES population projection had a
larger proportion of adults with less than a high
school education than did the CHS projection
(27.1 vs 16.5%), more closely reflecting the NYC
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education distribution according to the 2000 US
Census.23 Compared with US adults, NYC adults
were slightly younger, had less education, and
were more likely to be non-Hispanic Black.

Chronic Conditions

The examination-based prevalence of key
health conditions from NYC-HANES is sum-
marized in Table 2. Approximately one
quarter (25.6%) of NYC adults had hyper-
tension. One fourth (25.0%) of hypertensive
NYC adults were unaware of their hyperten-
sion (undiagnosed), and less than half
(43.6%) had their condition under control.
Of those who were aware of their hyperten-
sion, a significant proportion did not have
their condition under control (42.0%; 95%
CI=33.7%, 50.8%). Non-Hispanic Blacks
were more likely than were non-Hispanic
Whites to have hypertension (OR=1.5; 95%
CI=1.0, 2.1).

Similar to hypertension, 25.4% of adults
had hypercholesterolemia. However, a higher

proportion of adults with hypercholesterol-
emia were undiagnosed (37.2%), and fewer
had control of their condition (29.6%). Of
those who were aware of their hypercholes-
terolemia, more than half (59.0%; 95%
CI=51.5%, 66.1%) did not have their condi-
tion under control.

Approximately one quarter (25.6%) of
NYC adults were obese; 61.8% were either
overweight or obese. Non-Hispanic Blacks and
Hispanics were more likely to be obese than
were non-Hispanic Whites (OR=1.7; 95%
CI=1.2, 2.4; and OR=1.6; 95% CI=1.2, 2.2,
respectively), and Asians were less likely to be
obese than were non-Hispanic Whites (OR=0.3;
95% CI=0.2, 0.5). One in 8 NYC adults (12.5%)
had diabetes; 54.6% had well-controlled glyco-
solated hemoglobin levels. More than one quar-
ter of adults with diabetes (27.9%) were undi-
agnosed at the time of the survey.

Examination-based estimates for chronic
conditions from NYC-HANES were compared
with those from NHANES (Table 2). NYC

adults had lower levels of hypertension
(P<.01) and obesity (P<.01) than did US
adults; we found no significant differences in
the prevalence of diabetes or hypercholester-
olemia. In general, we observed similar race/
ethnicity disease patterns in NYC and the
United States as a whole (data not shown).
However, NYC non-Hispanic Blacks had lower
hypertension and obesity rates than did their
US counterparts: 32.8% of NYC non-Hispanic
Blacks had hypertension compared with
40.4% nationally (P < .01), and 32.4% of NYC
non-Hispanic Blacks were obese compared
with 43.9% nationally (P < .001). NYC and US
non-Hispanic Blacks had similar diabetes and
hypercholesterolemia rates (data not shown).
Although higher rates of hypertension control
were found in NYC adults compared with the
national average, this difference was not sta-
tistically significant. Control of diabetes and
hypercholesterolemia was similar between
NYC and the United States as a whole.

We compared self-reported chronic dis-
ease estimates reported in NYC-HANES and
CHS (Figure 1). NYC adults interviewed
anonymously via telephone were similarly
likely to report ever being told they had high
blood pressure compared with NYC-HANES
face-to-face interviews (30.0 vs 27.8%). Self-
reported estimates were lower in CHS than
NYC-HANES for elevated cholesterol (27.2
vs 31.9%; P<.05), whereas self-reported
obesity estimates were not significantly
different (22.3 vs 24.0%; P=.22). Self-
reported diabetes was similar between the
2 surveys (9.7% in CHS vs 8.7% in NYC-
HANES; P=.39).

Comparing NYC-HANES examination-
verified chronic disease estimates to self-
reported CHS estimates, we found that CHS
participants were significantly more likely to
have been told that they had high blood
pressure compared with the examination-
diagnosed measures of hypertension (P<.001;
Figure 1). Additionally, CHS self-reported
obesity estimates were significantly lower
than the NYC-HANES examination-based es-
timates (P<.05). The examination-diagnosed
diabetes estimate from NYC-HANES was
significantly higher than CHS self-reported
diabetes (P<.05), reflecting the detection of
undiagnosed diabetes (3.8%; 95% CI=2.6%,
5.4%) in NYC-HANES.

TABLE 1—Characteristics of Participants 20 Years or Older: NYC-HANES, 2004, CHS, 2004,

and NHANES, 2003–2004

NYC-HANES 2004

(n = 1999)

CHS 2004

(n = 9066)

NHANES 2003–2004

(n = 4742)

Characteristic No. % (95% CI) No. % (95% CI) No. % (95% CI)

Age group, y

20–39 972 42.5 (39.2, 45.8) 3496 45.1 (43.8, 46.4) 1656 38.8 (35.9, 41.8)

40–59 741 35.9 (33.4, 38.6) 3312 34.2 (33, 35.4) 1336 38.5 (36.3, 40.8)

‡ 60 286 21.6 (18.7. 24.8) 2258 20.7 (19.8, 21.7) 1750 22.7 (20.6, 24.9)

Gender

Men 831 46.1 (44.0, 48.2) 3645 46.6 (45.3, 47.9) 2275 47.9 (46.5, 49.4)

Women 1168 53.9 (51.8, 56.0) 5421 53.4 (52.1, 54.7) 2467 52.1 (50.6, 53.5)

Race/Ethnicity

Non-Hispanic White 617 38.5 (32.5, 44.8) 3679 39.6 (38.5, 40.7) 2539 72.8 (64.7, 79.7)

Non-Hispanic Black 434 23.0 (18.3, 28.6) 2101 22.0 (21.1, 22.9) 948 11.4 (8.0, 16.0)

Asiana 260 10.8 (8.3, 14.0) 656 9.5 (8.8, 10.3) NA NA

Hispanica 655 26.1 (21.9, 30.9) 2353 25.4 (24.4, 26.5) NA NA

Mexican Americanb NA NA NA NA 951 7.8 (4.5, 13.0)

Other Hispanicb NA NA NA NA 143 3.6 (2.5, 5.1)

Non-Hispanic other 29 1.5 (1.0, 2.3) 277 3.5 (3.0, 4.1) 161 4.4 (3.1, 6.1)

Education

Less than high school 572 27.1 (23.8, 30.6) 1483 16.5 (15.6, 17.5) 1402 18.5 (16.2, 21.0)

High school 384 19.1 (16.9, 21.6) 2216 25.3 (24.2, 26.5) 1193 27.1 (25.0, 29.3)

More than high school 1035 53.8 (49.5, 58.1) 5299 58.2 (56.9, 59.4) 2138 54.5 (51.7, 57.2)

Note. NYC-HANES = New York City Health and Nutrition Examination Survey; CHS = Community Health Survey;
NHANES = National Health and Nutrition Examination Survey; CI = confidence interval.
aNHANES does not provide estimates for Hispanics or Asians.
bNYC-HANES and CHS do not provide estimates for Mexican Americans and other Hispanics.
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Infectious Diseases

We assessed the prevalence of selected in-
fectious diseases from NYC-HANES (Table 2).
The overall prevalence of HSV-2 among all
NYC adults was 27.9% (95% CI=24.8%,
31.2%). Among adults aged 20 to 49 years,
the prevalence of HSV-2 among non-Hispanic
Blacks was more than 3 times the prevalence
among non-Hispanic Whites (40.8 vs 12.5%;
P<.001), and women had twice the prevalence
of men (31.2 vs 14.4%; P<.001). Of those with
HSV-2, most (89.4%) reported never being
told that they had herpes. The prevalence of
HCV infection among NYC adults was 2.3%
(95% CI=1.5, 3.4); non-Hispanic Blacks had

the highest prevalence (4.3%; 95% CI=2.4%,
7.5%).

Comparing NYC-HANES infectious disease
findings to those from NHANES, we found
that HSV-2 prevalence among adults aged
20 to 49 years was significantly higher in
NYC than nationally (23.6 vs 19.2%; P<.05).
Similar racial/ethnic patterns exist in the US
and NYC, where non-Hispanic Blacks had
higher HSV-2 rates than did non-Hispanic
Whites; estimates were not significantly dif-
ferent between NYC and US non-Hispanic
Blacks (40.8% vs 47.3%). The prevalence of
HCV in NYC was similar to the national
estimate.

Environmental Exposures

NYC-HANES estimates of environmental
exposure are shown in Table 2. More than
half of nonsmokers (56.7%) had cotinine
concentrations at 0.050 ng/mL or greater;
the cotinine concentrations geometric mean
was 0.082 ng/mL. For blood metals, 25.0%
of adults had mercury concentrations at 5 lg/L
or greater; the geometric mean for mercury
concentrations was 2.73 lg/L. Only 8 adults
(0.5%; RSE>30) had lead concentrations
above 10 lg/dL. The geometric mean for
lead concentrations was 0.79 lg/dL. No
adults had cadmium concentrations at
10 lg/L or greater, and the geometric mean
was 0.77 lg/L.

Comparing NYC-HANES to NHANES,
adult nonsmokers in New York City were sig-
nificantly more likely to have cotinine con-
centrations at 0.050 ng/mL or greater than
were their US counterparts (56.7 vs 44.9%;
P < .001). Mercury concentrations in NYC
adults were almost 3 times that of US adults
(2.73 lg/L vs 0.98 lg/L; P < .001); cad-
mium concentrations were twice as high, and
lead concentrations were significantly higher
than those of US adults (1.79 lg/dL vs 1.52
lg/dL; P<.001).

DISCUSSION

Overview

NYC-HANES provided new information
on the health status of NYC adults using the
same standardized examination measures
employed in NHANES, the nation’s most
comprehensive examination-based survey.
Compared with the US population, NYC adults
had comparable levels of diabetes and hy-
percholesterolemia but lower levels of obesity
and hypertension. These data also suggest that
compared with US averages, local levels of
control may be similar or higher for hyper-
tension and similar for diabetes and hyper-
cholesterolemia. New York City adults had a
higher prevalence of HCV and HSV-2 and
were exposed to higher concentrations of
tobacco smoke and certain metals, particularly
mercury, than were their US counterparts.
Comparisons of measured and self-reported
estimates suggest that self-reported levels of
hypertension may be overestimated, whereas

TABLE 2—Examination-Based Prevalence, Awareness, and Control of Selected Conditions

Among Adults 20 Years or Older: NYC-HANES, 2004, and NHANES, 2003–2004

NYC-HANES 2004 NHANES 2003–2004

Health Outcome No. % (95% CI) No. % (95% CI)

Chronic conditions

Hypertension 1975 25.6 (23.4, 27.8) 4401 30.6a (28.4, 33.0)

Undiagnosedb 389 25.0 (18.9, 32.4) 1633 32.9 (26.4, 40.1)

Controlledb 389 43.6 (37.6, 49.9) 1633 36.5 (29.7, 43.8)

Hypercholesterolemia 1768 25.4 (22.9, 28.1) 4475 27.3 (26.0, 28.7)

Undiagnosedc 359 37.2 (31.3, 43.5) 1329 40.5 (35.1, 46.3)

Controlledc 359 29.6 (25.1, 34.4) 1329 27.9 (24.6, 31.6)

Diabetes 1336 12.5 (10.3, 15.1 1977 10.4 (8.7, 12.3)

Undiagnosedd 131 27.9 (19.2, 38.6 254 29.4 (18.6, 43.3)

Controlledd 130 54.6 (42.5, 66.1) 245 55.6 (42.2, 68.2)

Weight

Underweight (BMI < 18.5 kg/m2) 1915 1.6 (1.2, 2.2) 4227 1.7 (1.4, 2.1)

Normal weight (BMI 18.5–24.9 kg/m2) 1915 36.6 (33.6, 39.7) 4227 32.5a (30.0, 35.0)

Overweight (BMI 25.0–29.9 kg/m2) 1915 36.1 (33.4, 38.9) 4227 34.3 (32.1, 36.6)

Obese (BMI > 30 kg/m2) 1915 25.6 (23.2, 28.3) 4227 31.5a (29.0, 34.2)

Infectious diseases

HSV-2

Aged ‡ 20 years 1780 27.9 (24.8, 31.2) NAe NAe

Aged 20–49 years 1281 23.6 (20.4, 27.1) 2227 19.2a (17.1, 21.5)

HCV 1786 2.3 (1.5, 3.4) 4460 1.9 (1.3, 2.7)

Environmental exposures

Cotinine (‡ 0.050 ng/mL, nonsmokersf) 1330 56.7 (53.6, 59.7) 3285 44.9a (38.1, 51.8)

Leadg 1811 1.79 (1.73, 1.86) 4525 1.52 (1.45, 1.60)

Mercuryg 1811 2.73 (2.58, 2.89) 4525 0.98a (0.86, 1.11)

Cadmiumg 1811 0.77 (0.75, 0.80) 4525 0.38a (0.36, 0.40)

Note. NYC-HANES = New York City Health and Nutrition Examination Survey; NHANES = National Health and Nutrition
Examination Survey; CI = confidence interval; BMI = body mass index; HSV-2 = herpes simplex virus 2; HCV = hepatitis C virus.
All prevalence estimates were age-adjusted to the 2000 US standard population.
aSignificantly different from NYC-HANES estimate (P < .05).
bAmong individuals with examination-based hypertension.
cAmong individuals with examination-based hypercholesterolemia.
dAmong individuals with examination-based diabetes.
eNot available; tested only for participants aged 14 to 49 years.
fNonsmokers defined as participants with serum cotinine concentrations at or below 10 ng/mL.
gValues presented as geometric means, not percentages.
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self-reported levels of obesity are underesti-
mated.

Chronic Conditions

New York City is one of the largest, most di-
verse cities in the United States, with a larger
percentage of non-Hispanic Blacks and His-
panics and persons living below the poverty
level than national averages.24 Nationally, non-

Hispanic Blacks and adults in the lower socio-
economic strata have higher rates of hyperten-
sion, cholesterol, diabetes, and obesity than ei-
ther non-Hispanic Whites or adults in the higher
socioeconomic strata.10,25–28 In NYC, we also
found higher disease prevalence in these groups,
each of which are overrepresented in the popu-
lation; however, we found lower rates
of obesity and hypertension among NYC non-

Hispanic Blacks compared with US non-Hispanic
Blacks, contributing to lower overall prevalence
levels in NYC. Findings specific to diabetes and
hypercholesterolemia suggest that race-specific
rates in NYC are similar to national averages.

The lower rates of hypertension and obesity
in NYC are consistent with previous findings
that urban non-Hispanic Whites and non-His-
panic Blacks have a lower prevalence of these
conditions compared with their rural counter-
parts.29 Factors influencing disease patterns
in NYC and potentially other urban areas may
include a higher proportion of immigrants and
a greater reliance on public transportation. In
NYC, nearly 40% of the adult population is
foreign born and 54% of households do not
own a car.23,30 Immigrants tend to be less
obese and in better health than US-born
persons, which may affect chronic diseases rates
in NYC.31 Additionally, the lower car-usage rate
may result in a more physically active population
potentially leading to lower chronic disease rates.
This is supported by research linking urban land
use to lower obesity rates.32,33 Differing disease
patterns in NYC demonstrate the need for local
surveys.

Although control levels for hypertension,
diabetes, and hypercholesterolemia in NYC
were either similar or better than US esti-
mates, a high proportion of NYC adults had
chronic conditions that were inadequately
controlled. Lack of detection only partially
accounts for the levels of inadequate control
of chronic disease we observed in NYC adults.
Information from NYC-HANES is being used
to target interventions to reduce complica-
tions, improve quality of life, and reduce pre-
mature mortality.34 The effectiveness of such
interventions can be assessed through similar
follow-up examination surveys.

When self-reported chronic disease esti-
mates were compared with measured esti-
mates, certain discrepancies were found.
Hypertension, and to a lesser extent
hypercholesterolemia, appear to be overesti-
mated by self-reported estimates of high
blood pressure or cholesterol. Participants re-
porting that they have ever been told they
had high blood pressure or high cholesterol
may have a history of 1 or more elevated
measurements that may not meet the clinical
definition for these conditions. Alternatively,
there may be a subset of adults who control

Note. NYC-HANES = New York City Health and Nutrition Examination Survey; CHS = Community Health Survey. All estimates are

age-adjusted to the 2000 US Standard population.
aBased on the question, ‘‘Have you ever been told by a doctor or other health professional that you had hypertension, also

called high blood pressure?’’
bBased on the question, ‘‘Have you ever been told by a doctor, nurse, or other health professional that you have high blood

pressure?’’ (CHS 2005).
cEstimate was significantly different from NYC-HANES examination-based estimate (P < .05).
dBased on the question, ‘‘Have you ever been told by a doctor or other health professional that your blood cholesterol level

was high?’’
eBased on the question, ‘‘Have you ever been told by a doctor or health professional that your blood cholesterol is high?’’

(CHS 2002).
fBased on the question, ‘‘[other than pregnancy], have you ever been told by a doctor or health professional that you have

diabetes or sugar diabetes?’’
gBased on the question, ‘‘Have you ever been told by a doctor that you have diabetes?’’ A woman with a ‘‘yes’’ response was

asked, ‘‘Was this only when you were pregnant?’’
hBased on the questions, ‘‘How tall are you without shoes?’’ and ‘‘How much do you weigh without clothes or shoes? [If you

are currently pregnant, how much did you weigh before your pregnancy?]’’
iBased on the questions, ‘‘About how tall are you without shoes?’’ and ‘‘About how much do you weigh without shoes?’’ If

resondent was missing weight but not missing height, respondent was asked, ‘‘Do you weigh more than [critical weight for

obese]?’’ and ‘‘Do you weigh less than [critical weight for overweight]?’’ If respondent was missing height but not missing

weight, respondent was asked, ‘‘Is your height less than [critical height for obese]?’’ and ‘‘Is your height less than [critical

height for overweight]?’’

FIGURE 1—Comparison of 2004 NYC-HANES self-reported and examination-based

estimates to CHS self-reported 2002, 2004, and 2005 estimates for selected chronic

conditions: 2004.
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their condition through lifestyle modifications,
such as exercise and healthy eating, and are
not captured in the examination-based esti-
mate. Additionally, as demonstrated nation-
ally, a high proportion of diabetes is undiag-
nosed; self-reported diabetes estimates fail to
accurately judge the true disease burden.25

Identifying the extent of underdiagnosis and
underreporting is necessary to reduce the
burden of chronic disease locally.

Infectious Diseases and Environmental

Exposures

Compared with the US population, we
found that NYC adults had a higher HSV-2
prevalence, largely influenced by the high rates
among non-Hispanic Blacks, who make up a
large proportion of the NYC population. Similar
to national findings,17 NYC non-Hispanic Blacks
tended to have a higher HCV prevalence than
did non-Hispanic Whites; however, differences
were not statistically significant and the sample
size limited more-detailed assessments. Low
prevalence diseases like HCV are difficult to
characterize in community-level examination
surveys in which complexity and cost may result
in small samples.

A disturbing finding was the higher expo-
sures to tobacco smoke (among nonsmokers)
and certain metals in NYC compared with
national levels. Higher NYC levels may in part
result from exposure disparities, because
racial minorities and those in the lower
socioeconomic strata have been shown to
have higher concentrations of many
environmental contaminants.35 Recent NYC-
HANES findings demonstrate that Asians,
specifically Chinese-born adults, have increased
concentrations of heavy metals.36 The elevated
exposure to cotinine, mercury, and cadmium
may also reflect other influences of NYC’s
densely populated urban environment; few
studies to date have assessed the effect of
urban environments on these exposures. Al-
though the clinical significance of elevated cad-
mium concentrations is not clear, research has
shown health effects from mercury exposure
in adults. Specifically, low-level mercury expo-
sure in adults has been demonstrated to cause
visual and motor disturbances and to cross
the placenta in pregnant women, potentially
causing neurodevelopmental problems in chil-
dren.37–40 The finding that 1.4 million adults

in NYC experience mercury concentrations
above the New York State reportable con-
centration underscores the importance of
understanding community-level environmental
exposure.

Strengths and Limitations

Although examination surveys provide
objective indicators of health conditions,
telephone surveys are less labor intensive,
less expensive, are readily modified for con-
tent and sampling strategies (e.g., oversam-
pling), and can be conducted in a timely and
routine manner. As such, telephone surveys
like CHS are integral for monitoring health
trends at the national, regional, and local
levels. The advantages of telephone surveys
are not overshadowed by their biases (e.g.,
declining representativeness from decreased
response rates, typical noninclusion of cell
phone–only households). Telephone and ex-
amination surveys can serve as complemen-
tary surveillance tools. Reporting biases
identified from examination surveys can be
applied to routinely measured self-reported
estimates to more accurately describe local
epidemiology. Ezzati et al.41 demonstrated the
usefulness of such an approach by using the
relationship between age- and gender-specific
estimates of self-reported and measured height
and weight to correct annual telephone-based
state-level body mass index and obesity
measures.

There are limitations in the interpretation
of these data. NYC-HANES achieved an
overall response rate of 55%, which might
have resulted in selection bias. For example,
more-affluent adults or persons may have
been less receptive to survey recruitment
incentives. Alternatively, it is not clear
whether persons with health issues such as
hypertension or obesity were more or less
likely to participate. Survey weights were
adjusted to account for factors influencing
nonresponse, such as age, borough of resi-
dence, and group-level characteristics from
the US Census such as the percentage of the
population that is non-Hispanic Black, aver-
age household size, and median house-
hold income. Estimates may also be affected
by measurement error; however, standard-
ized quality-assurance procedures helped
minimize error. Also, small sample sizes may

have limited our ability to detect significant
differences between surveys and among de-
mographic variables.

Methodological differences between the
surveys may have also affected estimates.
Unlike NYC-HANES, NHANES oversamples
Mexican Americans, limiting direct compar-
isons between NYC Hispanics and US
Hispanics. Additionally, CHS sample weights
were created using population estimates from
the 2000 US Census, whereas NYC-HANES
utilized the 2004 American Community
Survey. Differences in survey estimates may
result from these differing methodologies.
For example, CHS had a smaller proportion
of persons with less than a high school edu-
cation; because lower educational status is
related to many health outcomes, some CHS
health estimates may be underestimated.
This underestimation is likely most relevant
for the comparisons of obesity estimates,
where we found that the self-reported CHS
estimate is significantly lower than the exam-
ination-based NYC-HANES estimate.
Standardization to the educational distribution
from NYC-HANES resulted in a small increase
in the CHS obesity estimate (from 22.3% to
22.7%).

Conclusions

NYC-HANES provides objectively mea-
sured estimates of major chronic conditions
including hypertension, obesity, hypercho-
lesterolemia, and diabetes. Using standard-
ized examination-based measures, we ob-
served key differences in disease prevalence
between NYC and the United States as a
whole. Comparisons to self-reported data
clarify the extent of under- or overestimation
of major chronic health conditions in routine
surveillance sources. Examination surveys
provide objective health measurement, and
telephone surveys provide routine and timely
information. Together they provide a com-
prehensive picture of local public health that
can be compared with national estimates. The
surveys also provide important baseline in-
formation for promoting local health policies
that aim to reduce the burden of disease.
Continued local- and national-level surveil-
lance using various methodologies is neces-
sary for targeting interventions and
monitoring trends. j
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