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Objectives. The purpose of this study was to compare national estimates from the Na-
tional Health Interview Survey (NHIS) and the Behavioral Risk Factor Surveillance Sys-
tem (BRFSS).

Methods. The authors compared data from the 2 surveys on smoking, height, weight,
body mass index, diabetes, hypertension, immunization, lack of insurance coverage,
cost as a barrier to medical care, and health status.

Results. Overall national estimates were similar for 13 of the 14 measures examined.
Small differences according to demographic characteristics were found for height and
body mass index, with larger differences for health status.

Conclusions. Although estimates differed within subgroups, the BRFSS provided na-
tional estimates comparable to those of the NHIS. BRFSS national data could provide
rapidly available information to guide national policy and program decisions. (Am J Pub-
lic Health. 2003;93:1335–1341)

A Comparison of National Estimates 
From the National Health Interview Survey 
and the Behavioral Risk Factor Surveillance System
| David E. Nelson, MD, MPH, Eve Powell-Griner, PhD, Machell Town, MS, and Mary Grace Kovar, DrPH

The National Health Interview Survey
(NHIS), which is conducted by the National
Center for Health Statistics of the Centers for
Disease Control and Prevention (CDC), has
been the main source of national health data
on the US population since the 1950s. The
NHIS obtains information on a variety of
health measures, including medical condi-
tions, access to health care, and health risk
factors,1 and plays a pivotal role in tracking
national health objectives.2–4 Data are col-
lected in a centralized manner by the US Bu-
reau of the Census via within-household, in-
person interviews. Information is obtained
from a nationally representative sample of
adults and children, and both self-reports and
proxy data are included.

The Behavioral Risk Factor Surveillance
System (BRFSS), also conducted by the CDC,
began in several states in the early 1980s and
had expanded to all 50 states by 1994.2,5 The
BRFSS was designed to collect state-level risk
factor data on adults for programmatic pur-
poses such as planning, monitoring, and eval-
uation.5–7 Data collection is the responsibility
of each state health department and thus is
decentralized.5,7 In contrast to the NHIS, the
BRFSS obtains data through telephone sur-
veys of representative samples within each
state; interviews are conducted only with
adults, and no proxy data are collected.

The NHIS and BRFSS use different modes
of data collection and have different sample
designs, but they have several similarities.
Both are conducted throughout the year,
which reduces seasonal bias, and they use
similar questions for several measures. Be-
cause the BRFSS is now nationwide, it could
be used in computing national estimates, but
the comparability of its data with those of the
NHIS is unclear. A study conducted in the
mid-1980s compared pooled BRFSS esti-
mates from selected states with NHIS na-

tional estimates for a few health measures8;
however, to our knowledge no comprehen-
sive review has compared data from the 2
systems.

The issue of comparability between these
data sources is of more than academic inter-
est. Telephone-administered surveys such as
the BRFSS have substantial cost and timeli-
ness advantages over household-administered
surveys such as the NHIS,9–12 which have the
advantage of being able to collect more de-
tailed information on a wider range of topics.
Studies conducted in the 1970s and 1980s
suggest that telephone and in-person inter-
views provide similar estimates,9,13,14 but non-
response rates are considerably higher in tele-
phone surveys and increased during the
1990s.9,15 Noncoverage may also be a prob-
lem in telephone surveys, especially in the
case of certain racial and ethnic minority
groups.16,17

The purpose of our study was to examine
the comparability of national estimates from
the BRFSS with NHIS estimates for similarly
worded items to allow determination of the
utility of BRFSS estimates for guiding public
health policy. We included items focusing on
cigarette smoking, height, weight, hyperten-
sion, diabetes, lack of health insurance, cost

as a barrier to medical care, and self-reported
health status. In addition to overall compar-
isons, we examined differences in estimates
between the 2 surveys by age group, gender,
race/ethnicity, and education level.

METHODS

Survey Descriptions
Data for this study were obtained from the

1997 versions of the NHIS and the BRFSS.
Details regarding the 2 surveys have been de-
scribed extensively elsewhere7,18,19 and are
only briefly summarized here.

The NHIS is an annual, nationally repre-
sentative household survey of the civilian
noninstitutionalized population of the United
States.18 Interviewers from the US Bureau of
the Census administer the survey in respon-
dents’ homes. The questionnaire contains sev-
eral modules; for this study, analyses were re-
stricted to the Family Core and Sample Adult
Core sections, because they contained ques-
tions similar to those included in the BRFSS
in 1997.

The NHIS uses a complex sampling design
involving geographically based primary sam-
pling units to ensure the selection of a na-
tional probability sample. Persons aged 17
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years or older are eligible to be interviewed
for the Family Core; in 1997, 39832 house-
holds and 103477 persons were interviewed
for this section. (In the present study, NHIS
analyses were restricted to respondents aged
18 years or older.) In the Sample Adult Core,
persons aged 18 years or older are eligible
for interviews, and data were obtained from
36116 persons in 1997. The Family Core al-
lows household respondents to provide infor-
mation about others in the household (proxy
data); measures from the Sample Adult Core
do not allow for proxies unless the sampled
individual cannot respond because of health
concerns. Response rates in 1997 were
90.3% for the Family Core and 80.4% for
the Sample Adult Core.18

BRFSS data are collected each year
through telephone surveys of adults aged 18
years or older conducted by health depart-
ments from all 50 states and the District of
Columbia in collaboration with the CDC.7,19

Self-reported data are obtained on health risk
behaviors, receipt of clinical preventive ser-
vices, and health care access; no proxy data
are collected. In 1997, 28 states and the
District of Columbia used a Waksberg-type
sampling method, and 22 states used a list-
assisted method.20

In 1997, there were 133048 respondents
to the BRFSS (state median sample size:
2340; range: 1505 to 4923). The median re-
sponse rate, based on the number of individu-
als actually reached by telephone, was 76.8%
(range: 62.3% to 92.7%). The more conser-
vative response rate formula recommended
by the Committee of the American Survey
Research Organization21 produced a median
response rate of 62.5% (range: 41.3% to
88.9%).22

Selection of Comparable Items 
and Definitions

Our review of the content of the NHIS
and BRFSS survey instruments revealed
identical or similar questions regarding ciga-
rette smoking, height, weight, medical condi-
tions, immunizations, health care access, and
health status (text of questions is available
from the authors upon request). All of the
NHIS measures were obtained from the
Adult Sample Core with the exception of
items on health care access and health status.

Data on height and weight were used to cal-
culate body mass index (BMI) according to
the standard formula (kg/m2), allowing us to
compare 14 measures.

Individuals who reported smoking 100 or
more cigarettes in their lifetime were classi-
fied as ever smokers, and those who had
smoked 100 cigarettes in their lifetime and
smoked cigarettes every day or some days
were classified as current smokers. The num-
ber of cigarettes smoked per day by individu-
als who smoked every day or some days, as
well as height and weight, were based on nu-
meric responses to these questions. Hyperten-
sion prevalence rates, receipt of influenza and
pneumococcal immunizations, and cost as a
barrier to medical care were based on “yes”
responses to questions addressing these areas.

In the NHIS, diabetes prevalence estimates
were based on the number of respondents
who reported having either diabetes or bor-
derline diabetes; in the BRFSS, rates reflected
only those who reported having diabetes, be-
cause there was no borderline diabetes re-
sponse category (gestational diabetes was ex-
cluded in both surveys). Lack of health
insurance coverage was calculated according
to the number of respondents who answered
“no” to a question inquiring about insurance
coverage. The health status measure was
based on self-reporting of “fair” or “poor”
health.

Analyses
BRFSS state data for 1997 were combined

to produce national estimates, with each state
treated as a separate stratum.8,10,20 The
method used for generating national esti-
mates takes advantage of the fact that state
samples are independent, which allowed us to
treat the individual states as strata in a strati-
fied analysis. Analyses of adult immunization
data were restricted to persons aged 65 years
or older, and analyses of insurance coverage
were restricted to those aged 18 to 64 years.
Missing and unknown responses were ex-
cluded from all estimates.

Data from the NHIS were weighted to pro-
duce nationally representative estimates, and
BRFSS state-specific population weights were
summed to produce such estimates. In the
case of both surveys, we used SAS (SAS Insti-
tute Inc, Cary, NC) and SUDAAN23 to calcu-

late prevalence estimates, standard errors,
and 95% confidence intervals. In addition to
overall estimates, we compared NHIS and
BRFSS estimates according to age group
(18–34, 35–54, and 55 years or above), gen-
der, race/ethnicity (White, Black, or His-
panic), and education level (less than high
school, high school or some college, or col-
lege). We calculated 2-sample t tests to deter-
mine differences between survey estimates.
Because of the large number of comparisons,
only those differences with 99% confidence
intervals that excluded the null value were
considered statistically significant.24

RESULTS

In general, the NHIS and BRFSS estimates
were similar for cigarette smoking measures
(Table 1). The overall estimate for current
smoking was slightly higher in the NHIS than
in the BRFSS, with a larger difference for
Blacks (4.1 percentage points). The NHIS had
higher estimates for average height for all
groups than did the BRFSS, but the differ-
ences were small (Table 2). In contrast, esti-
mates for weight were almost identical. How-
ever, NHIS estimates for BMI were higher
than BRFSS estimates for all groups, and this
was especially the case for women (a differ-
ence of 3.3 kg/m2).

Overall estimates for hypertension and dia-
betes were similar in the 2 surveys; NHIS es-
timates for diabetes were slightly higher for
persons aged 55 years or older, men, and
Whites (Table 3). Overall estimates for in-
fluenza immunizations were 2.3 percentage
points lower in the NHIS, but there were no
differences among subpopulations. In con-
trast, for immunizations against pneumococ-
cal disease, overall estimates and estimates
for women, Blacks, and Hispanics were signif-
icantly lower in the NHIS.

The NHIS and BRFSS generally produced
similar estimates in regard to lack of insur-
ance coverage (Table 4), with small differ-
ences observed for individuals aged 18 to 34
years, men, and college graduates. There
were substantial differences between the sur-
veys in terms of cost as a barrier to medical
care and health status for all subgroups, with
the differences especially pronounced in the
case of Hispanics.
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we examined. Excluding cost as a barrier to
medical care, overall differences between the
surveys ranged from 0.4 to 3.0 percentage
points or 0.2 to 2.4 units (for numeric mea-

sures). More pronounced differences were
found between demographic subgroups for cer-
tain measures, including cigarette smoking
among Blacks, BMI among women, receipt of
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TABLE 1—National Estimates (With 95% Confidence Intervals) for Cigarette Smoking: 1997 NHIS and BRFSS

Average No. of Average No. of
Cigarettes per Day: Cigarettes per Day:

Ever Smoked, % Current Smoking, % Daily Smokers Nondaily Smokers

NHIS BRFSS NHIS BRFSS NHIS BRFSS NHIS BRFSS

Overall 47.6 (47.0, 48.2) 46.9 (46.5, 47.4) 24.7 (24.2, 25.3)a 23.1 (22.7, 23.4) 19.1 (18.8, 19.4)a 18.6 (18.4, 18.8) 5.7 (5.4, 6.0) 5.9 (5.6, 6.1)

Age, y

18–34 38.1 (36.9, 39.3) 38.1 (37.3, 38.9) 28.0 (26.9, 29.1) 26.7 (26.0, 27.4) 16.6 (16.2, 17.0) 16.3 (16.0, 16.6) 5.2 (4.8, 5.6) 5.2 (4.8, 5.6)

35–54 51.5 (50.5, 52.5) 50.6 (49.9, 51.3) 28.2 (27.3, 29.1)a 26.4 (25.8, 27.0) 20.8 (20.3, 21.3)a 20.0 (19.7, 20.3) 5.8 (5.3, 6.3) 6.2 (5.8, 6.6)

≥ 55 53.4 (52.3, 54.5) 52.1 (51.4, 52.8) 15.8 (15.1, 16.5) 14.7 (14.2, 15.2) 19.7 (19.0, 20.4) 19.6 (19.1, 20.1) 7.0 (5.8, 8.2) 6.8 (6.1, 7.5)

Gender

Male 54.6 (53.7, 55.5) 53.6 (53.0, 54.2) 27.6 (26.7, 28.5)a 25.7 (25.1, 26.3) 20.7 (20.3, 21.1)a 19.9 (19.6, 20.2) 6.1 (5.6, 6.6) 6.0 (5.6, 6.4)

Female 41.1 (40.3, 41.9) 40.8 (40.3, 41.3) 22.1 (21.4, 22.8)a 20.7 (20.3, 21.1) 17.2 (16.8, 17.6) 17.0 (16.8, 17.2) 5.2 (4.7, 5.7) 5.7 (5.3, 6.1)

Race/ethnicity

White 50.9 (50.1, 51.6) 50.0 (49.5, 51.6) 25.3 (24.6, 26.0)a 23.7 (23.3, 24.1) 20.5 (20.1, 20.8)a 19.6 (19.4, 19.8) 5.9 (5.5, 6.4) 6.3 (5.9, 6.6)

Black 40.5 (38.7, 42.2)a 37.4 (36.1, 38.7) 26.8 (25.3, 28.3)a 22.7 (21.6, 23.9) 14.0 (13.3, 14.6) 13.9 (13.3, 14.6) 5.8 (5.2, 6.5) 6.2 (5.6, 6.9)

Hispanic 35.4 (33.9, 36.7) 38.2 (36.5, 40.0) 20.4 (19.1, 21.6) 20.2 (18.8, 21.7) 13.0 (12.2, 13.8) 13.1 (12.2, 13.9) 4.3 (3.7, 4.9) 4.1 (3.5, 4.7)

Education level

Less than high school 53.7 (52.3, 55.1) 54.2 (53.0, 55.4) 30.9 (29.6, 32.2) 29.8 (28.7, 30.9) 19.7 (19.0, 20.4) 19.1 (18.6, 19.6) 5.9 (5.0, 6.8) 6.4 (5.6, 7.2)

High school or some college 50.2 (49.4, 51.0) 49.5 (49.0, 50.0) 27.7 (27.0, 28.4)a 26.0 (25.5, 26.5) 19.0 (18.7, 19.3) 18.6 (17.0, 20.2) 5.9 (5.5, 6.3) 6.0 (5.6, 7.4)

College 35.7 (34.5, 36.9) 37.3 (36.5, 38.1) 11.8 (11.0, 12.6) 12.8 (12.3, 13.3) 18.0 (17.1, 18.9) 17.5 (17.0, 18.0) 4.6 (4.0, 5.2) 5.1 (4.6, 5.6)

aSignificant difference from BRFSS, based on 99% confidence interval from the 2-sample t test not containing the null value.

TABLE 2—National Estimates (With 95% Confidence Intervals) for Height, Weight, and Body Mass Index: 
1997 NHIS and BRFSS

Mean Height, in Mean Weight, lb Mean Body Mass Index, kg/m2

NHIS BRFSS NHIS BRFSS NHIS BRFSS

Overall 68.6 (68.5, 68.7)a 67.1 (67.0, 67.1) 166.9 (166.4, 167.4) 166.4 (166.1, 166.8) 28.3 (28.2, 28.5)a 25.9 (25.8, 26.0)

Age, y

18–34 69.0 (68.9, 69.1)a 68.0 (67.9, 68.1) 162.7 (161.8, 163.6) 162.2 (161.6, 162.8) 27.1 (26.8, 27.4)a 24.9 (24.1, 25.7)

35–54 68.8 (68.7, 68.9)a 67.3 (67.2, 67.4) 171.0 (170.2, 171.8) 171.2 (170.7, 171.7) 29.2 (29.0, 29.4)a 26.5 (26.4, 26.6)

≥ 55 67.9 (67.7, 68.1)a 66.3 (66.2, 66.4) 165.9 (165.2, 166.6) 165.0 (164.5, 165.5) 28.6 (28.3, 28.9)a 26.3 (26.2, 26.4)

Gender

Male 71.4 (71.3, 71.5)a 70.0 (69.9, 70.1) 185.1 (184.5, 185.7) 184.7 (184.2, 185.2) 27.9 (27.7, 28.1)a 26.5 (26.4, 26.6)

Female 66.0 (65.9, 66.1)a 64.3 (64.2, 64.4) 149.7 (149.2, 150.2) 148.9 (148.5, 149.3) 28.7 (28.4, 29.0)a 25.4 (25.3, 25.5)

Race/ethnicity

White 68.6 (68.5, 68.7)a 67.3 (67.0, 67.4) 167.2 (166.7, 167.8) 166.7 (166.4, 167.1) 28.1 (27.9, 28.3)a 25.7 (25.5, 25.8)

Black 69.0 (68.7, 69.3)a 67.0 (66.9, 67.1) 174.0 (172.7, 175.3) 174.6 (173.5, 175.6) 30.0 (29.5, 30.4)a 27.4 (27.2, 27.5)

Hispanic 67.7 (67.4, 67.9)a 65.6 (65.5, 65.8) 162.4 (161.3, 163.5) 162.4 (161.2, 163.6) 29.0 (28.6, 29.5)a 26.6 (26.4, 26.7)

Education level

Less than high school 68.4 (68.2, 68.6)a 66.0 (65.9, 66.1) 166.4 (165.4, 167.4) 165.7 (164.7, 166.7) 28.8 (28.4, 29.2)a 26.8 (26.7, 26.9)

High school or some college 68.5 (68.4, 68.6)a 67.0 (66.9, 67.1) 167.9 (167.3, 168.5)a 166.8 (166.4, 167.2) 28.4 (28.2, 28.6)a 26.0 (25.9, 26.1)

College 68.8 (68.6, 69.0)a 67.8 (67.7, 67.9) 164.6 (163.7, 165.5) 166.0 (165.4, 166.6) 26.9 (26.6, 27.2)a 25.3 (25.2, 25.4)

aSignificant difference from BRFSS, based on 99% confidence interval from the 2-sample t test not containing the null value.

DISCUSSION

The NHIS and BRFSS provide similar over-
all national estimates for most of the measures
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TABLE 3—National Estimates (With 95% Confidence Intervals) for Hypertension, Diabetes, Receipt of Influenza Immunization,
and Receipt of Pneumococcal Disease Immunization: 1997 NHIS and BRFSS

Hypertension, % Diabetes, % Influenza Immunization, %a Pneumococcal Disease Immunization, %a

NHIS BRFSS NHIS BRFSS NHIS BRFSS NHIS BRFSS

Overall 22.9 (22.3, 23.4) 23.3 (22.9, 23.6) 6.5 (6.2, 6.8) 6.0 (5.8, 6.2) 63.2 (61.9, 64.6)b 65.5 (64.6, 66.4) 42.4 (40.9, 43.9)b 45.4 (44.4, 46.3)

Age, y

18–34 7.1 (5.5, 8.7)b 8.7 (8.3, 9.1) 1.8 (1.5, 2.1) 2.2 (2.0, 2.4) . . .c . . .c . . .c . . .c

35–54 19.4 (18.7, 20.1) 20.6 (20.1, 21.1) 5.0 (4.6, 5.4) 4.9 (4.6, 5.2) . . .c . . .c . . .c . . .c

≥ 55 46.9 (45.7, 58.1)b 43.0 (42.3, 43.7) 14.4 (13.6, 15.2)b 11.8 (11.3, 12.3) . . .c . . .c . . .c . . .c

Gender

Male 21.6 (20.8, 22.4) 22.1 (21.6, 22.6) 6.2 (5.8, 6.6)b 5.0 (4.7, 5.3) 64.8 (62.5, 67.1) 67.0 (65.6, 68.4) 43.0 (40.7, 45.3) 45.1 (44.0, 46.6)

Female 24.0 (23.3, 24.7) 24.3 (23.8, 24.8) 6.8 (6.3, 7.3) 7.0 (6.7, 7.3) 62.1 (61.3, 62.9) 64.4 (62.8, 66.0) 41.9 (41.3, 42.5)b 45.6 (43.7, 47.5)

Race/ethnicity

White 23.3 (22.6, 23.9) 23.4 (23.1, 23.8) 6.1 (5.7, 6.4)b 5.4 (5.2, 5.6) 65.8 (64.4, 67.3) 67.2 (66.3, 68.1) 45.7 (44.0, 47.3) 47.3 (46.3, 48.3)

Black 29.8 (28.2, 31.3) 30.8 (29.5, 32.0) 9.5 (8.4, 10.6) 8.7 (7.9, 9.4) 44.8 (40.4, 49.2) 50.2 (46.4, 53.9) 22.2 (18.5, 25.9)b 29.7 (26.1, 33.2)

Hispanic 15.2 (14.0, 16.5) 16.8 (15.5, 18.1) 6.9 (5.9, 7.8) 8.1 (7.1, 9.1) 52.7 (46.7, 58.6) 57.9 (52.0, 63.8) 23.5 (19.0, 27.9)b 34.1 (28.6, 39.6)

Education level

Less than high school 33.1 (31.6, 34.6) 33.1 (32.0, 34.2) 12.2 (11.2, 12.2) 11.4 (10.6, 12.2) 57.9 (55.7, 60.1) 60.1 (58.3, 61.9) 36.3 (33.9, 38.7) 40.1 (39.3, 41.9)

High school or some college 22.0 (21.3, 22.7) 23.1 (22.6, 23.6) 5.9 (5.5, 6.3) 5.8 (5.5, 6.1) 64.8 (62.9, 66.7) 65.9 (64.7, 67.1) 45.1 (43.2, 47.0) 46.4 (45.2, 47.6)

College 17.3 (16.3, 18.3) 18.4 (17.8, 19.0) 3.7 (3.2, 4.2) 3.7 (3.4, 4.0) 70.8 (67.5, 74.1) 72.1 (70.0, 74.2) 47.4 (43.6, 51.2) 49.8 (47.5, 52.1)

aPersons 65 years or older.
bSignificant difference from BRFSS, based on 99% confidence interval from the 2-sample t test not containing the null value.
cNot applicable because analyses were restricted to persons 65 years or older.

TABLE 4—National Estimates (With 95% Confidence Intervals) for Lack of Insurance Coverage,
Cost as a Barrier to Medical Care, and Health Status: 1997 NHIS and BRFSS

No Insurance, %a Cost as a Barrier to Medical Care, % Fair or Poor Health Status, %

NHIS BRFSS NHIS BRFSS NHIS BRFSS

Overall 17.4 (16.9, 18.0) 17.0 (16.6, 17.3) 5.7 (5.4, 6.0)b 10.7 (10.4, 11.0) 11.5 (11.1, 11.9)b 14.2 (13.9, 14.5)

Age, y

18–34 24.6 (23.6, 25.6)b 27.8 (27.1, 28.5) 6.4 (6.1, 6.9)b 13.9 (13.4, 14.4) 4.3 (3.9, 4.7)b 7.4 (6.9, 7.9)

35–54 13.5 (12.8, 14.2) 13.5 (13.0, 14.0) 6.6 (6.1, 7.1)b 11.8 (11.4, 12.2) 9.6 (9.0, 10.2)b 11.5 (11.0, 12.0)

≥ 55 10.1 (9.0, 11.2)b,c 11.7 (10.9, 12.5)c 3.7 (3.3, 4.1)b 5.7 (5.4, 6.0) 22.8 (21.9, 23.7)b 25.2 (24.6, 25.8)

Gender

Male 19.2 (18.4, 20.0)b 17.8 (17.2, 18.4) 5.1 (4.7, 5.5)b 8.8 (8.4, 9.2) 10.5 (9.9, 11.1)b 13.2 (12.7, 13.7)

Female 15.7 (15.3, 16.1) 16.1 (15.7, 16.5) 6.3 (5.6, 7.0)b 12.4 (11.9, 12.9) 12.4 (11.9, 12.9)b 15.0 (14.6, 15.4)

Race/ethnicity

White 13.8 (13.2, 14.4) 13.4 (13.0, 13.8) 5.4 (5.1, 5.7)b 9.2 (8.9, 9.5) 10.6 (10.1, 11.1)b 12.5 (12.2, 12.8)

Black 20.8 (19.3, 22.3) 20.2 (19.0, 21.4) 7.5 (6.7, 8.3)b 13.3 (12.4, 14.2) 17.9 (16.4, 19.4) 19.3 (18.2, 20.4)

Hispanic 35.8 (33.9, 37.6) 37.6 (35.7, 39.5) 6.9 (6.3, 7.5)b 18.0 (16.6, 19.4) 12.2 (11.0, 13.4)b 22.5 (21.0, 24.0)

Education level

Less than high school 37.7 (35.8, 39.6) 38.7 (37.1, 40.3) 9.1 (8.2, 10.0)b 17.3 (16.4, 18.2) 26.6 (25.3, 27.9)b 35.3 (34.1, 36.5)

High school or some college 17.4 (16.8, 18.0) 17.3 (16.8, 17.8) 6.0 (5.6, 6.4)b 11.2 (10.8, 11.6) 9.8 (9.3, 10.3)b 12.9 (12.5, 13.3)

College 5.4 (4.8, 6.0)b 7.4 (6.9, 7.9) 2.4 (2.1, 2.7)b 6.1 (5.7, 6.5) 4.1 (3.6, 4.6)b 6.0 (5.6, 6.4)

aPersons aged 18–64 years.
bSignficant difference from BRFSS, based on 99% confidence interval from the 2-sample t test not containing the null value.
cPersons aged 55–64 years.

pneumococcal immunizations among Hispanics
and Blacks, and health status among Hispanics.

The slightly lower smoking estimates
found in the BRFSS are consistent with other

studies showing that telephone surveys pro-
duce estimates 1 to 3 percentage points
lower than household surveys.25,26 This dif-
ference probably reflects higher smoking

rates among persons residing in households
without telephones.16,27 Telephone noncover-
age may partially account for the larger dis-
crepancy between the 2 surveys in regard to
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smoking prevalence among Blacks, a group
with lower telephone coverage than Whites.17

The finding of similar estimates of cigarettes
smoked per day confirms results from a pre-
vious study that compared household and
telephone survey interview modes for this
measure.28

The slight but consistently higher estimates
of height found in the NHIS were unex-
pected. As a result of concerns regarding con-
fidentiality of respondents, beginning in 1997
the NHIS public use data file excluded indi-
viduals with heights below 59 in (150 cm) or
above 76 in (193 cm) and weights below
99 lb (44 kg) or above 285 lb (128 kg),
which may account for the differences be-
tween the surveys. Previous studies compar-
ing the validity of self-reports against actual
height measurements have generally revealed
few differences.29,30

The surveys produced almost identical esti-
mates for average weight; however, given the
exclusion from the NHIS of persons at weight
extremes (1907 respondents had weight
coded as unavailable), it is likely that the av-
erage weight estimates are actually higher in
the NHIS than in the BRFSS. This suggests
that there are mode effects for self-reported
weight. Unexpectedly, average BMI estimates
were more than 2 kg/m2 higher in the NHIS,
despite the similar average weight and height
estimates in both surveys. Unlike estimates
for height and weight, BMI calculations in the
NHIS included persons with extreme height
and weight values, thus helping to explain the
paradox of the similarities between the 2 sur-
veys in terms of height and weight and the
differences for BMI. Previous studies have
shown that self-reports underestimate
weight,29,30 and data from the National
Health and Nutrition Examination Survey
(NHANES), which obtains measured height
and weight from respondents, demonstrate
that self-reports substantially underestimate
BMI.31 Thus, both the NHIS and the BRFSS
are likely to substantially underestimate the
extent of overweight and obesity,31–34 with
the underestimate for obesity being larger in
the BRFSS.

The NHIS and BRFSS estimates of hyper-
tension were similar for the overall popula-
tion and for sex, race/ethnicity, and education
subgroups, with slight differences according

to age; the reason for these small differences
is unclear. Regardless, both the NHIS and the
BRFSS are likely to underestimate hyperten-
sion prevalence, in that previous studies have
shown that self-reports result in lower esti-
mates of hypertension than do clinical data.35

Although overall diabetes estimates were
similar, NHIS estimates were higher for per-
sons aged 55 years or older and for men.
Reasons for these differences are unclear;
perhaps slight variations in item wording and
differences in response categories affected the
comparisons. Unlike the BRFSS, the NHIS
uses “doctor or other health professional” and
“sugar diabetes” in the wording of the ques-
tion and includes “borderline diabetes” as a
response category. As with hypertension, self-
reports of diabetes produce lower estimates
than do clinical data.36

Estimates for receiving an influenza immu-
nization within the past 12 months among
adults aged 65 years or older were slightly
lower in the NHIS. The NHIS includes a
statement regarding when influenza immu-
nizations are generally given, whereas the
BRFSS does not; this difference may have
had some effect, but it appears to be small.
According to the limited research available,
self-reports seem to slightly overestimate re-
ceipt of influenza immunization in compar-
isons with health records.37,38 Estimates for
receipt of pneumococcal disease immuniza-
tions among individuals aged 65 years or
older were lower in the NHIS than in the
BRFSS, both overall and among women,
Blacks, and Hispanics. These differences may
be the result of item wording; the NHIS in-
cludes the statement “This shot is usually
given only once in a person’s lifetime and is
different from the flu shot,” which perhaps re-
duces overreporting resulting from confusion
between influenza and pneumococcal immu-
nizations. This finding highlights the way in
which even minor changes in wording can af-
fect survey findings.

The BRFSS and the NHIS generally pro-
duced similar estimates in regard to lack of
insurance coverage, despite differences in
item wording and the fact that the NHIS ac-
cepts proxy and self-reports for this measure.
This finding suggests that wording, mode, and
proxy responses may have either had little ef-
fect on the estimates or that their effects were

in opposite directions and canceled each
other. NHIS estimates were lower for individ-
uals aged 18 to 34 years and college gradu-
ates but were higher for men. Given the size
of the data set, the large sample size, and the
rapid availability of annual data from all
states, the BRFSS could be a valuable re-
source for tracking insurance coverage pat-
terns, both nationally and at the state level.

In general, much larger overall and sub-
population differences were observed for es-
timates of cost as a barrier to medical care
and estimates of health status. Several possi-
bilities may help explain these differences.
First, the NHIS included both self-reports
and proxy reports for these measures,
whereas the BRFSS relied solely on self-
reports. Second, in the case of cost as a bar-
rier to medical care, there may have been
wording effects; the NHIS refers to inability
to receive “medical care” because of afford-
ability concerns, whereas the BRFSS refers
to lack of ability to see “a doctor” because of
cost. Whatever the reason, the NHIS and
BRFSS estimates of cost as a barrier to care
are far apart. As for fair or poor health sta-
tus, despite identical wording, the NHIS pro-
duced lower estimates than did the BRFSS,
especially for Hispanics. This result may re-
flect the inclusion of proxy responses in the
NHIS or actual mode effects for this mea-
sure. To our knowledge, no previous studies
have compared household and telephone in-
terview estimates of health status.

This study had several limitations. The
NHIS allows for proxy respondents, whereas
the BRFSS is based solely on self-reports. The
BRFSS response rate was lower than that of
the NHIS, which may have influenced our
comparisons. Despite our efforts to locate
similar questions, wording differences be-
tween the surveys in the case of items focus-
ing on diabetes, immunizations, health insur-
ance, and cost as a barrier to care probably
affected some of our comparisons. Further-
more, although we found that the NHIS and
BRFSS surveys produced similar national es-
timates for most of the measures we studied,
comparisons of other measures or compar-
isons across multiple years may yield different
findings. Clearly, careful review of question
wording, response categories, and interview
skip patterns is needed before interpreting
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differences between national estimates from
these surveys.

Statistical issues should be noted as well.
These are both large data sets, which may
have increased the likelihood of uncovering
differences that were significant from a statis-
tical, but not from a practical, perspective. On
the other hand, the smaller number of respon-
dents in certain subgroups (e.g., persons aged
65 years or older and Hispanics) may have
precluded finding significant differences for
other measures. Some of the differences ob-
served between the surveys are probably due
to chance. No formal adjustments were made
for multiple comparisons, although we used
99% confidence intervals, rather than 95%
confidence intervals, to assess statistical signif-
icance. Finally, response rates for US national
surveys, including the NHIS and the BRFSS,
are declining.15,18,39–41 The effect of such de-
clining rates on the future comparability of
BRFSS and NHIS estimates is unknown.

Despite these limitations, our findings have
some important implications. BRFSS data can
be combined across states to provide national
estimates for certain measures and to produce
estimates generally comparable to those of
the NHIS, although there may be differences
for subgroups. The importance of the differ-
ences in estimates between the 2 surveys will
depend on the purposes and situations for
which these estimates are to be used. In addi-
tion, the BRFSS could provide rapidly avail-
able data for helping guide national policy
and program decisions in areas such as to-
bacco control, insurance coverage, and obe-
sity. For example, although BRFSS obesity es-
timates are lower than those of the NHIS or
NHANES, the BRFSS has provided the most
timely state and national data demonstrating
the worsening of US obesity trends over the
past decade.33,34 Finally, use of BRFSS data
in computing national estimates for selected
measures has the added benefit of improving
the comparability of state and national data,
in that the 2 types of estimates would be
based on the same questions and mode of
interview.
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