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The Behavioral Risk Factor Surveillance
System (BRFSS) is an ongoing State-based
telephone survey of adults, administered
through State health departments. The sur-
vey estimates health status and the preva-
lence of various risk factors among respon-
dents, who include both feeforservice and
managed care Medicare benehiciaries. In
this article the authors present an overview
of the BRESS and report 1995 regional ve-
sults among respondents who were 65 years
of age or over and who had health insur-
ance. The advantages and disadvantages of
using the BRFSS as a tool to monitor benefi-
ciary health status and risk factors are also
discussed.

INTRODUCTION

The health status and health-related be-
haviors of Medicare beneficiaries are of
continuing interest to policymakers. Health
planners at the Health Care Financing Ad-
ministration (HCFA) and the 53 peer re-
view organizations (PROs) are faced with
the ongoing task of identifying appropriate
strategies and implementing new interven-
tions to improve beneficiary health. These
efforts are undertaken as part of HCFA’s
Health Care Quality Improvement Pro-
gram (Jencks, 1992), which consists of nu-
merous cooperative projects involving both
HCFA and the PROs (Chin, Ellerbeck, and
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with the Centers for Disease Control and Prevention (CDC);
Luann Rhodes is with the Klemm Analysis Group, Inc.; and
Patrick Minor is with TRW. All views and opinions are those of

the authors and do not necessarily reflect the views of HCFA,
CDC, Klemm Analysis Group, Inc., or TRW.

Jencks, 1995). Currently the Centers for
Disease Control and Prevention’s (CDC’s)
BRFSS is the only nationwide source of
State-based data on health behaviors and
preventive services utilization (Frazier,
Franks, and Sanderson, 1992). It is de-
signed to yield data useful for planning,
implementing, and monitoring public
health programs and interventions.

The behavioral risk factors chosen for
surveillance are selected because of their
relationship with many leading causes of
disability and premature death, including
injuries and chronic diseases. Major
causes of morbidity and mortality in the
United States include heart diseases, ma-
lignant neoplasms, injuries, cerebrovascu-
lar diseases, chronic obstructive pulmo-
nary diseases, pneumonia and influenza,
and diabetes mellitus (Taylor et al., 1993).
Most of these diseases have significant be-
havioral contributing factors, such as
smoking (Tolsma and Koplan, 1992).
Therefore BRESS questions are included
on safety belt use, smoking status, choles-
terol screening and awareness, alcohol
use, blood pressure screening and treat-
ment, obesity, sedentary lifestyle, and pre-
ventive health practices, among others.
Routine demographic information (e.g.,
age, race, sex, Hispanic ethnicity, educa-
tional level) and information on health care
coverage are also collected. Many of the
questions used have been taken from prior
national health surveys, such as the Na-
tional Health Interview Survey (Remington
et al., 1988).
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Preventing and ameliorating the effects
of chronic diseases in the elderly is a prom-
ising area of intervention, By analyzing ex-
isting BRESS data and developing BRFSS-
type special surveys to study the health
status and risk factors among Medicare
beneficiary populations, HCFA and CDC
hope to identify opportunities to reduce
high-risk health behaviors among the eld-
erly, improve care, and monitor interven-
tion results. To facilitate these efforts, in
December 1996, HCFA's Health Standards
and Quality Bureau (now the Office of
Clinical Standards and Quality) and CDC’s
National Center for Chronic Disease Preven-
tion and Health Promotion signed an inter-
agency agreement with an overall purpose of
improving chronic disease prevention and
control in the elderly.

In this article we examine 1995 BRESS
data for several measures of health status
and behavioral risk factors of particular
concern to the elderly. Data are grouped
by the four HCFA PRO regions and strati-
fied by sex and race/ethnicity. The advan-
tages and disadvantages of using the
BRFSS as a tool to better understand and
prevent risk behaviors that lead to in-
creased morbidity and mortality are dis-
cussed.

BRFSS Methodology

The BRESS is an ongoing telephone sur-
vey of adults, concerning their health prac-
tices and behaviors, that is conducted at
the State' level. Since 1984 a steadily in-
creasing number of State health depart-
ments have participated in the BRFSS
(Frazier, Franks, and Sanderson, 1992).
The BRFSS system gives State health
agencies the funding, training, and consul-
tation necessary to permit them to rou-

1 In this article, we use *State” to refer to all jurisdictions that
have participated in the BRFSS, including the District of Colum-
bia, Guam, Puerto Rico, and the U.S. Virgin Islands.

tinely collect behavioral risk-factor infor-
mation on an annual basis. As of 1995 all 50
States were participating in the BRFSS, as
well as the District of Columbia, Guam,
Puerto Rico, and the U.S. Virgin Islands,
although not all jurisdictions were conduct-
ing surveillance on an annual basis. Fund-
ing for the BRFSS is provided jointly by the
CDC, State health departments, and other
sources (1995-1996 BRFSS State Working
Group, 1997).

The BRFSS is complex in both its de-
sign and implementation. Detailed method-
ology for the BRFSS has been previously
reported (Remingion et al., 1988; Siegel et
al., 1991; Frazier, Franks, and Sanderson,
1992), but will be summarized here.

States participating in the BREFSS use
similar methods to collect data, thereby
ensuring comparability from State to State
and from year to year (Remington et al,
1988). The majority of States collect data
throughout the year, using a Waksberg multi-
stage clustersampling design (Waksberg,
1978). The remaining States use simple ran-
dom or stratified sample designs (Siegel et
al, 1991). No matter what sampling
method is used, each State’s respondents
are an independently drawn, weighted
probability sample from a non-overlapping,
but essentially identically defined, popula-
tion. Most States use computer-assisted
telephone interviewing, which permits
electronic entry of data during the inter-
view. Survey respondents must answer for
themselves;, the BRFSS does not allow
proxy responses.

Each month a participating State con-
ducts telephone surveys of its non-institu-
tionalized, adult population, 18 years of age
and over, resulting in approximately 1,200-
4 800 interviews per year. An estimated
100-400 interviews are conducted monthly
throughout the year, both to provide tem-
poral information and to prevent the tempo-
ral distortion found in systems employing
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sporadic interviewing. Upon completing
each monthly interviewing cycle, the data
are edited and then forwarded to the CDC
for further editing, weighting, and analysis,
The data are weighted to the age, race, and
sex distribution for each State, based on
the most recent census data. After preva-
lence estimates are calculated, reports are
provided back to the States (Frazier,
Franks, and Sanderson, 1992). Figure 1
presents a schematic representation of
BRFSS operations within a typical State.

The BRFSS survey instrument consists
of three parts: a fixed and a rotating core
set of questions, standard optional modules
of questions, and State-added questions
(Frazier, Franks, and Sanderson, 1992).
The fixed core questions are asked every
year, and the rotating core questions are
asked every other year. The core survey
questions focus on demographic information
and current behaviors associated with the
leading U.S. causes of death (Marks et al,
1985). Flexibility is provided, in that States
may opt to include modules developed by the
CDC and modules developed by the States
specific to their health interests.

1995 BRFSS Survey

In 1995, 50 States conducted BRFSS in-
terviewing throughout the year. In addi-
tion, Guam, Puerto Rico, and the Virgin Is-
lands performed point-in-time surveys that
were not included in this analysis. Among
the 50 States conducting full-year surveil-
lance, total sample sizes ranged from 1,193
(Montana) to 4,046 (California), with a me-
dian sample size of 2,028 (Centers for Dis-
ease Control and Prevention, 1996). Re-
sponse rates, calculated using the Council
of American Survey Research Organiza-
tion method (White, 1983), ranged be-
tween 48.6 percent and 84.5 percent
among the 50 States conducting full-year

surveillance, with a median response rate
of 68.4 percent,

Each respondent was asked, “Do you
have any kind of health care coverage, in-
cluding health insurance, prepaid plans
such as HMOs [health maintenance orga-
nizations], or government plans, such as
Medicare?” To assess health status, re-
spondents were asked to rate their “gen-
eral health” as either “excellent, very good,
good, fair, or poor” and to report how many
days during the past 30 days their “physical
health [was] not good,” their “mental
health [was] not good,” and their usual ac-
tivities were limited as a result of poor
physical or mental health.

Some of the risk factors assessed for all
respondents included whether or not they
had ever been told by a doctor that they
had diabetes or hypertension, whether
they had ever smoked 100 or more ciga-
rettes in their lifetime, whether they cur-
rently smoked cigarettes, if they had had
“a flu shot” within the past 12 months,
whether they had ever had “a pneumonia
vaccination,” whether they had had a digi-
tal rectal examination in the past year, and
how often they used safety belts when driv-
ing or riding in a car. Women were asked if
they had ever had a mammogram and how
long it had been since their last mammo-
gram. Respondents were also asked for
their height and weight, as well as sex and
race/ethnicity.

ANALYSES

Data from the 50 participating States
were grouped into four geographic re-
gions, corresponding to the four HCFA re-
gions with oversight of State PROs (Figure
2). The States within each region were as fol-
fows: Northeast Region (Boston Regional Of
fice) included Connecticut, Delaware, Maine,
Maryland, Massachusetts, New York, New
Hampshire, New Jersey, Pennsylvania,
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Figure 1

Schematic Representation of Behavioral Risk Factor Surveillance System Operations in a Typical State for a
Typical Interviewing Cycle!
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Rhode Island, Vermont, Virginia, and West
Virginia; Southeast Region (Dallas Re-
gional Office) included Alabama, Arkan-
sas, Florida, Georgia, Louisiana, Missis-
sippi, North Carolina, Oklahoma, South
Carolina, Tennessee, and Texas; North
Central Region (Kansas City Regional Of-
fice) included Illinois, Indiana, Iowa, Kan-
sas, Kentucky, Michigan, Minnesota, Mis-
souri, Nebraska, North Dakota, Ohio,
South Dakota, and Wisconsin; West Region
(Seattle Regional Office) included Alaska,
Arizona, California, Colorado, Hawaii,
Idaho, Montana, Nevada, New Mexico, Or-
egon, Utah, Washington, and Wyoming.
These regions were the smallest geo-
graphic levels at which prevalence esti-
mates could reasonably be calculated by
race/ethnicity.

The median sample size for respondents
65 years of age and over was 423, with a
range of 131 (Alaska) to 881 (Maryland).
Data were weighted at the State level for
population age 65 and over before group-
ing them into the four regions. Respon-
dents who reported that they had no health
insurance coverage were excluded from
the prevalence estimates, so that the
sample would more closely approximate
the Medicare beneficiary population. (Na-
tionally only 1.6 percent of BRFSS respon-
dents 65 years or over did not have health
insurance, although this rate was higher
for black [5.9 percent] and Hispanic [6.3
percent] BRFSS respondents.)

Analyses were performed using SAS
(SAS Institute, 1990) and SUDAAN (Shah,
1993). SUDAAN was used to calculate the
standard errors based on the complex sur-
vey sample design. Obesity was assessed
by calculating the respondent’s body mass
index, using the responses to questions on
height and weight. Body mass index was
calculated as follows: weight (kg)/ height
(m)?. Respondents were placed into catego-
ries of body mass index based on the sex-

specific National Health and Nutrition Ex-
amination Survey I reference population
(Najjar and Rowland, 1987). A body mass
index greater than or equal to 27.8 for
males or 27.3 for females was considered
obese. All rates were calculated with “don’t
know,” “refused,” and missing responses
excluded from the denominators. Data
from California had to be excluded from
the calculation of the mammography preva-
lence in the West Region and U.S. totals,
because the question was worded differ-
ently in California than in the other States.

RESULTS

In the 1995 BRESS, there was a total of
22,849 respondents age 65 years or over, of
whom 22,500 reported having some form
of health insurance, including Medicare.
Figure 2 shows the total number of respon-
dents with health insurance in each region.

Self-reported health status results, by re-
gion, are presented in Table 1. Nationally
29.4 percent of respondents classified their
health as only fair or poor. Respondents in
the Southeast were more likely to report
fair or poor health than those in the other
three regions. Compared with white people
in each region, black and Hispanic people
more often reported fair or poor health, es-
pecially those in the Northeast and South-
east. Black persons in the Southeast had
the highest prevalence of fair or poor
health of all respondents (Table 1),

Overall women reported a higher mean
number of days out of the past 30 when
their health was not good than did men, a
pattern that was repeated among the re-
gions (Table 1). Women also reported a
greater mean number of days when mental
health was not good than did men. Black
and Hispanic people reported higher mean
numbers of days when their physical
health was not good than did white people.
This pattern was also consistent across
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Figure 2

States Within Each Peer Review Organization (PRO) Region: Total Respondents 65 Years of Age or Over With Health Insurance
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Table 1

'Estimated Prevalences of Four Health-Status Indicators Among Behavioral Risk
Factor Surveillance System Respondents with Health Insurance Who Were 65 Years of

Age or Over, by Region', Sex, and Race/Ethnicity: United States, 1995

Percent Mean Nurmber of Mean Number of Mean Number of
Reporting 95-Percent Days Physical 95-Percent Days Mental 95-Percent Days Activities 95-Percent
Fair or Poor Confidence  Health Not Good  Confidence  Health Not Good ~ Confidence Were Limited in  Confidence
Region and Characteristic Heaith Interval in Past 30 Days Interval in Past 30 Days Interval Past 30 Days Interval
United States Total 29.4 284,304 52 50,54 21 19,23 26 24,28
Male 28.0 26.4,29.6 4.5 41,49 1.7 1519 24 22,26
Female 30.4 292,316 57 55569 2.3 21,25 28 26, 3.0
White, not Hispanic 27.8 26.8, 28.8 50 48,52 2.0 18,22 2.5 23,27
Black, not Hispanic 43.1 392 470 6.3 5.5,71 29 23,35 39 31,47
Hispanic 39.1 332,450 7.3 59,87 25 15,35 3.2 22,42
Other 33.5 221,449 46 26,686 20 038,32 3.1 1.1, 5.1
Northeast 265 245 285 48 44,52 2.1 19,23 24 20,28
Male 257 226,288 4.1 35,47 1.8 14,22 24 1.8,3.0
Female 27.1 247,295 5.2 46,58 2.3 19,27 24 20,28
White, not Hispanic 256 236,276 4.6 42 50 2.0 18,22 23 19,27
Black, not Hispanic 388 284,452 6.2 4.4, 8.0 3.0 1.8.4.2 38 22,54
Hispanic2 423 245, 60.1 7.5 4.0 11.0 0.4 0.0,08 t.1 01,21
Other® 1.5 0.9,22.1 34 0.0,6.6 1.7 0.0, 4.2 1.8 0.0,4.3
Southeast 34.0 322,358 57 53,61 2.3 21,25 3.0 28,34
Male M7 28.6,34.8 4.9 43,55 1.8 14,22 2.7 2.3,31
Female 35.5 331,379 6.2 56,68 27 2.3, 31 32 28 36
White, not Hispanic 3 29.1, 331 54 5.0 568 2.2 20,24 2.8 24,32
Black, not Hispanic 53.0 48.3, 87.7 7.2 6.0,84 29 1.9,3.9 4.5 33,67
Hispanic 40.3 29.7,50.9 72 48,98 29 13,45 4.0 20,60
Other 39.1 18.9, 59.3 5.8 29 87 1.6 0.0, 3.4 21 01,41

See Notes at end of table.
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Table 1—Continued

Estimated Prevalences of Four Health-Status indicators Among Behavioral Risk
Factor Surveillance System Respondents with Health Insurance Who Were 65 Years of

Age or Over, by Region’, Sex, and Race/Ethnicity: United States, 1995

Percent Mean Number of Mean Number of Mean Number of

Reporting 95-Percent Days Physical 95-Percent Days Mentai 95-Percent Days Activities 95-Percent

FairorPoor  Confidence  Health Not Good  Confidence  Health Not Good  Confidence  Were Limitedin  Confidence
Region and Characteristic Health Interval in Past 30 Days interval in Past 30 Days Interval Past 30 Days Interval
North Central 30.0 284,316 49 45,53 1.9 1.7, 2.1 2.5 23,27
Male 28.3 25.6,31.0 44 38,50 1.7 1.3, 21 24 20,28
Female 3.2 29.0,334 53 49,87 21 19,23 25 2327
White, not Hispanic 29.7 279,315 4.9 4553 2.0 1.8, 22 25 21,29
Black, not Hispanic 325 247,403 45 29,61 1.8 10,26 24 1.0,3.8
Hispanic 328 224,432 56 32,80 09 01,17 26 0.8, 44
Other® 39.1 18.5, 59.7 4.5 1.0,8.0 22 0.2,42 36 0.9,6.3
West 258 234,282 54 48,60 20 16,24 28 22,30
Male 252 209, 29.5 43 35,51 1.7 11,23 23 1.5, 3.1
Female 26.2 23.3,29.1 6.3 5.5, 7.1 22 18,26 2.8 22,34
White, not Hispanic 233 209,257 5.2 46,58 1.7 1.5,1.9 24 20,28
Black, not His;oar'uic2 355 16.9, 54.1 6.3 32,54 4.6 21,71 46 17,75
Hispanic’ 40.3 298, 50.7 82 5.5, 10.9 3.7 1.5,5.9 36 16,56
Other® 371 20.4, 53.8 48 17,79 2.1 03,39 35 04,66

! See text for listing of Slates included in each region.
2 Eslimates based on fewsr than 100 respondents.

SOURCE: Arday et al., 1997,



most regions (Table 1). Compared with
white persons, black and Hispanic persons
also tended to report a greater mean number
of days on which mental health was not good
and days on which activities were limited.

Among all respondents 40.9 percent re-
ported that they did not receive an influ-
enza immunization in the prior 12 months.
The percentage of persons reporting not
receiving this immunization was lower in
the West and higher in the Northeast and
Southeast (Table 2). Black and Hispanic
people, as well as other minority popula-
tions in both the Northeast and Southeast
reported higher percentages of not receiv-
ing influenza immunizations than did white
people. A similar pattern was seen for lack
of pneumococcal vaccination, although the
reported rates of not receiving a pneumo-
coccal vaccination were uniformly higher
than those for influenza (Table 2).

Among all women respondents 65 years
of age and over, 32.1 percent reported not
having received a mammogram in the
prior 2 years. Respondents in the West Re-
gion were somewhat less likely to report
that they had not had a mammogram than
those in the other regions (Table 2). Black
women in the Northeast and Southeast ap-
peared less likely to receive a mammo-
gram than black women in the North Cen-
tral and West Regions.

Overall 49.6 percent of respondents re-
ported that they did not receive a digital
rectal examination in the past year. Women
failed to receive this examination more of-
ten than men. Failure to receive was some-
what higher in the North Central Region,
compared with other regions, and among
black and Hispanic persons and other mi-
nority persons,

There was somewhat less regional varia-
tion among the reported prevalences of
three chronic disease risk factors (Table
3). Obesity was slightly more prevalent in
the North Central Region than in the

Southeast or West. Women were more
likely to be obese than men, with preva-
lence estimates exceeding 30 percent in all
regions except the West. However, in all re-
gions black people were more likely than
white people or the overall population to re-
port being obese or hypertensive. Black
persons were also more likely to report
having been told they were diabetic than
was the total population overall, though
Hispanic people and others in the West Re-
gion reported the highest rates of diabetes
awareness.

Overall 48.7 percent of respondents re-
ported they were ever smokers and 10.9
percent were currently smoking (Table 4).
Men had a much higher rate of ever smok-
ing than women, but current smoking
rates were similar for both sexes. Last, re-
ported lack of safety belt use was lower in
the West than all other regions. Nationally
and across all regions, elderly men were
more likely to report not using safety belts
compared with elderly women.

DISCUSSION

Some of the findings of this study in-
clude regional and racial/ethnic differ-
ences in selfreported health status and
risk-factor prevalence among BRFSS re-
spondents 65 years of age and over who
had Medicare or other health insurance
coverage. For example, our findings indi-
cate that more than one-half of the elderly
black populations in the Southeast and
Northeast had not been immunized against
influenza in the prior year. These findings
support the need for the current Horizons
pilot project, led by the Dallas Regional Of-
fice. This project is directed at increasing
the level of influenza immunization among
elderly black Medicare beneficiaries in
eight Southeastern States. Based on our
findings, however, Hispanic persons in the
Southeast and both black and Hispanic per-
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Estimated Prevalences of Failure to Receive Selected Preventive Care Services

Table 2

Among Behavioral Risk Factor Surveillance System Respondents with Health Insurance
Who Were 65 Years of Age or Over, by Reg:ion', Sex, and Race/Ethnicity: United States, 1995

Percent Not Percent Not Percent Not
Receiving an Percent Never Receiving a Receiving a

Infiuenza 95-Percent Receiving a 95-Parcent  Mammogram 95-Percent Digital Rectal 95-Percent
Immunization in Confidence Pneumonia Confidence in Past 2 Confidence Examination Confidence

Region and Characteristic Past 12 Months Interval Vaccination Interval Years® Interval in Past Year Interval
United States Total 409 39.9, 419 62.7 61.7,63.7 - - 49.6 48.4,50.8
Male 404 386,422 63.6 61.8, 654 - - 41.2 39.4,43.0
Female 41.2 39.8, 426 62.1 80.7,63.5 3241 309,333 55.5 54.1, 56.9
White, not Hispanic 3941 379,403 61.0 59.8,62.2 320 306,334 489 47.7,50.1
Black, not Hispanic 59.4 55.5,63.3 78.9 75.6, 82.2 36.4 31.7, 411 53.1 49.0,57.2
. Hispanic 472 40.7, 53.7 72.8 66.9, 787 259 19.4,32.4 56.5 50.0,63.0
Other 416 314,518 683.6 53.0,74.2 23.0 146,314 £§9.7 491,703
Northeast 431 40,9, 45.3 68.4 662, 70.6 - - 46.9 447,491
Male 40.5 36.8,44.2 70.3 66.8,73.8 - - 38.0 345,415
Female 448 42,1, 47.5 67.2 64.7, 89.7 339 31.4, 364 52.9 50.4, 55.4
White, not Hispanic 405 38.3, 427 67.1 64.9,69.3 33.4 30.7, 361 46.3 43.9, 48.7
Black, not Hispanic 64.4 56.6, 72.2 80.3 73.8,86.8 41.7 311,523 50.0 41.0, 59.0
Hispanic® 55.2 381,723 72.5 58.6, 86.4 19.0 7.2,30.8 50.7 329,885
Other® 79.8 66.1,93.5 95.9 90.4, 100.0 30.6 0.0,61.4 79.3 59.9, 68.7
Southeast 427 407, 44.7 62.4 60.4, 64.4 - -- 51.6 49.6,53.6
Male 4.0 40.7, 47.3 63.3 598,668 - - 43.4 39.9,46.9
Female 419 395,443 61.7 59.3, 64.1 31.4 29.2, 336 57.3 54.9, 59.7
White, not Hispanic 385 37.3, 417 59.1 56.9,61.3 309 28.5, 333 50.6 484, 52.8
Black, not Hispanic 62.5 580, 67.0 82.3 78.8, 858 38.8 329,447 57.2 52.5,61.9
Hispanic 539 425,653 753 63.9,86.7 3241 13.7,345 56.9 45.1,68.7
Other® 56.6 388,744 6545 474, 816 143 0.0,298 62.1 437, 80.5

See Notes at end of table.
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Estimated Prevalences of Failure to Receive Selected Preventive Care Services

Tahle 2—Continued

Among Behavioral Risk Factor Surveillance System Respondents with Health Insurance
Who Were 65 Years of Age or Over, by Region‘, Sex, and Race/Ethnicity: United States, 1995

Percent Not Percent Not Percent Not

Receiving an Percent Never Receiving a Receiving a
Influenza 95-Percent Receiving a 95-Percent  Mammogram 95-Percent Digital Rectal 95-Percent
Immunizationin  Confidence Pneumenia Confidence in Past 2 Confidence  Examination  Confidence

Region and Characteristic Past 12 Months Interval Vaccination Inteyval Years® Interval in Past Year Interval

North Central 3968 376,416 63.3 61.3, 65.3 - - 53.3 51.3,553
Male 399 36.8,43.0 64.4 61.3,67.5 - - 452 42,1, 48.3
Female 393 369, 417 62.5 60.1,64.9 325 30.5,34.5 50.0 566,614
White, not Hispanic B9 369,409 626 606,648 333 31,358 53.5 51.5,556.5
Black, not Hispanic 50.9 41.3,60.5 745 65.9, 83.1 223 13.7, 309 486 39.0,58.2
Hispanic3 399 26.0, 53.8 69.8 56.5, 83.1 306 17.7, 435 60.6 46.7, 74.5
Other® 47.9 25.9,69.9 57.2 354, 79.0 14.7 20,274 53.8 318,758
Woest 365.8 34.1, 395 55.0 52.3, 57“7 - - 45.8 431,485
Male 382 31.5,409 548 50.1, 59.5 - - 37.8 33.3,423
Female 373 342,404 §5.2 519,585 276 254,298 519 48.6, 55.2
White, not Hispanic 366 339,393 53.1 50.2, 56.0 275 251,299 439 412,466
Black, not Hispanic® 44.8 26.4,63.2 65.1 47.3,82.9 256 3.3, 47.9 50.4 32.2,686
Hispanic 41.3 305, 521 71.8 62.6,81.0 305 19.3, 417 56.9 46.3,67.5
Other 285 16.0, 41.0 57.2 41.5, 729 28.2 20.8,3586 554 39.7.711

' See text for listing of States included in each region.
2 California data excluded from West Region (see text),

* Estimates based on fewer than 100 respondents. For Hispanic persons in the Southeast, however, only the marmmography question had fewer than 100 respondents.

SOURCE: Arday et al,, 1597,
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Estimated Prevalences of Selected Chronic Disease Risk Factors Among Behavioral
Risk Factor Surveillance System Respondents with Health Insurance Who Were
65 Years of Age or over, by Region', Sex and Race/Ethnicity: United States, 1995

Table 3

Percent

Percent Told Overweight by  95-Percent
Percent Aware 95-Parcent They Had §5-Percent Body Mass Confidence

Region and Characteristic They Had Diabetes Confidence Interval  Hypertension  Confidence Interval Index Interval
United States Total 1.2 106, 11.8 451 439,463 20.9 28.9,30.9
Male 1.1 9.9, 12.3 419 401,437 276 26.0, 29.2
Female 11.2 10.4, 12.0 47.3 459, 48.7 3 303,327
White, not Hispanic 10.1 9.5,107 443 431,455 287 27.7,29.7
Black, not Hispanic 18.7 15.8, 216 58.9 55.0,62.8 47.3 43.2, 514
Hispanic 18.0 13.3, 227 36.5 306,424 326 265, 38.7
Other 18.2 §.4,28.0 46.9 35.7, 581 211 13.5,28.7
Northeast 10.4 9.0,11.8 449 427,471 30.2 28.2,32.2
Male 9.5 7.5,11.5 42.7 39.0,46.4 291 25.8,32.4
Female 11.0 94,126 46.4 43.9, 489 310 28.5,33.5
White, not Hispanic 10.0 86,114 44 .4 42.2, 46.6 29.7 27.5 319
Black, not Hispanic 17.1 10.2,24.0 58.9 501.87.7 434 34.4,52.4
Hispanic’ 6.1 038,114 213 78,350 20.9 62,356
Other? 6.2 0.0, 15.0 414 204,624 17.0 17,323
Southeast 114 10.2, 126 44.2 42.2,46.2 283 265,301
Male 114 9.1, 131 39.0 357,423 251 224,278
Female 11.7 10.1,13.3 47.8 45.4,50.2 3086 28.4,32.8
White, not Hispanic 99 8.5 113 42.5 40.3, 44.7 25.8 238,278
Black, not Hispanic 201 16.6, 23.2 60.3 55.6, 65.0 454 40.7, 50.1
Hispanic 18.2 96,2638 36.9 26.9, 46.9 35.2 240,464
Other? 6.7 00,1386 48.4 294,674 39.7 19.3,60.1

See Notes at end of table.
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Table 3—Continued
Estimated Prevalences of Selected Chronic Disease Risk Factors Among Behavioral
Risk Factor Surveillance System Respondents with Health Insurance Who Were
65 Years of Age or over, by Reglon‘, Sex and Race/Ethnicity: United 'States, 1995

Percent
Percent Told Overweight by  95-Percant
Percent Aware 95-Percent They Had 95-Percent Body Mass Confidence
Region and Characteristic They Had Diabetes Confidence Interval  Hyperension  Confidence Interval Index interval

North Centraf 11.2 100,124 456 43.6,47.6 327 309,345
Male 11.5 9.5, 135 423 392,454 305 276,334
Female 11.0 96,124 47.8 454, 50.2 34.2 31.8,36.6
White, not Hispanic 10.8 956,120 45.3 43.3,47.3 323 30.3, 34.3
Black, not Hispanic 15.9 9.8, 222 56.0 46.4, 656 46.0 37.2, 548
Hispanic 14.3 59,227 2329 202,456 23.0 12.8,33.2
Other? 17.0 35,305 55.4 34.0,76.8 231 6.0, 40.2
West 11.8 9.8,13.8 45.8 43.1, 485 28.0 256, 304
Male 12.8 9.5, 16.1 44.5 396,494 256 217,295
Fernale 114 89,133 46.8 43,5, 50.1 29.9 27.9,32.38
White, not Hispanic 9.5 7.7,11.3 45.5 426,484 26.1 237,285
Biack, not Hispanic® 1.9 7.2, 366 57.2 396,748 67.8 52.5, 83.1
Hispanic 238 14.8, 32.8 427 321,533 405 29.5,51.%
Other 236 8.9,38.3 46.7 30.6,62.8 18.2 86,278

* See text for listing of stales inciuded in each region.
? Estimates based on fewer than 100 sespondents. For Hispanic persons in the North Gentral Region, however, only the question on hypertension had fewer than 100
respondents.

SOURCE: Arday et al., 1997.
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Table 4
Estimated Prevalences of Selected Behavioral Risk Factors Among Behavioral Risk Factor
Surveillance System Rrespondents with Health Insurance Who Were 65 Years
of Age or Over, by Region', Sex, and Race/Ethnicity: United States, 1995

95-Percent Percent Not

Percent Ever 95-Percent Percent Current Confidence  Always Wearing 95-Percent

Region and Characteristic Smokers? Confidence Interval Smokers Interval a Safety Belt Confidence Interval
United States Total 487 47.7, 49.7 10.9 103, 11.5 23.7 229,245
Male 64.4 62.6, 66.2 112 100,124 28.9 27.3, 305
Female 37.9 36.5,39.3 107 9.9, 115 201 191, 211
White, not Hispanic 50.0 48.8, 51.2 10.9 10.1, 1.7 23.9 22.9,24.9
Black, not Hispanic 415 376,454 12.7 10.2,15.2 26.9 23.2,30.6
Hispanic 3886 327,445 10,0 6.1, 13.9 16.9 122,216
Other 40.0 28.8,51.2 8.9 4.4, 134 14.7 9.2,20.2
Northeast 49.3 47.1,51.5 10.5 9.1, 11.9 20 250,290
Male 62.4 58.7, 66.1 10.1 7.7,12.5 3.8 285,351
Female 40.8 381,431 10.8 92,124 238 21.6, 26.0
White, not Hispanic 50.7 48.3, 53.1 10.6 9.2, 12.0 27.2 252,292
Black, not Hispanic 41.2 32.8, 496 10.2 4.7, 15,7 259 18.9,349
Hispanic® 39.4 22.3,56.5 10.8 00,233 233 8.8,37.8
Other® 13.7 31,243 10.2 0.8, 19.8 17.9 0.0,36.9
Southeast 46.7 447 48.7 121 10.7,13.5 218 202,234
Male 62.6 59.3, 65.9 13.0 10.8, 15.4 26.8 23.9,29.7
Female 35.8 334,382 11.5 9.7,13.3 18.4 16.6, 20.2
White, not Hispanic 433 46.1, 50.5 12.0 104,136 216 19.8, 23.4
Black, not Hispanic 36.9 322,416 12.6 93,159 25.8 219,297
Hispanic 391 27.9,50.3 12.7 3.3, 221 15.6 80,23.2
Other® 57.0 38.6, 75.4 15.6 4.0,27.2 27.6 11.3,43.9

See Notes at end of table.
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Table 4—Continued

Estimated Prevalences of Selected Behavioral Risk Factors Among Behavioral Risk Factor
Surveillance System Rrespondents with Health Insurance Who Were 65 Years

of Age or Over, by Region', Sex, and Race/Ethnicity: United States, 1995

95-Percent Percent Not
Percent Ever 95-Percent Percent Current Confidence  Always Wearing  95-Percent
Region and Characteristic Smokers? Confidence Intervai Smokers Interval a Safety Belt Confidence Interval
North Central 46.8 45.0, 486 10.3 93, 113 26.0 274,306
Male 66.0 63.1,68.9 10.6 8.8,124 35.8 329,387
Female 33.9 31.5,38.3 101 87,115 243 22.3,26.3
White, not Hispanic 47.4 45.4, 49.4 9.8 8.8, 108 28.9 271,307
Black, not Hispanic 47.2 38.6, 55.8 18.8 121, 25.5 357 26.3,45.1
Hispanic 30.2 19,6, 40.8 117 48,188 ‘94 39,149
Other® 48.8 27.6,70.0 8.6 00,208 41.4 20.0,62.8
West 53.4 50.7, 56.1 10.4 8.8,12.0 15.5 13.7,17.3
Mate 67.6 629,723 108 8.1,135 19.8 167,229
Female 42.9 39.8,46.0 10.1 8.5 11.7 12.3 10.3, 14.3
White, not Hispanic 55.3 52.4, 58.2 1.0 94,128 18.7 13.9,17.5
Black, not Hispanic3 521 339,703 7.8 0.4,152 17.6 0.0,36.0
Hispanic 422 31.8,526 6.6 29,103 18.7 101,273
Other 416 251, 58.1 7.4 1.3,13.5 7.4 35113

! See text for listing of States included in each region.
2 Estimates based on fewer than 100 respondents. For Hispanic persons in the North Central Region, however, only the question on seatbelt use had fewer than 100

respondents.
* Smoked at least 100 cigarettes.

SQURCE: Arday et al., 1987,



sons in other regions might benefit from an
expansion of the Horizons project to include
additional States and Hispanic persons.

Black people were also much more likely
than white people to report obesity and
having been told that they were diabetic.
Although our results are consistent with
other reports (Tull and Roseman, 1995),
these results also underscore the need for
targeting programs to improve diabetes-re-
lated medical care and promote weight re-
duction among elderly black Medicare
beneficiaries. Such programs may be espe-
cially important given the evidence for
higher diabetes-associated morbidity and
mortality among black persons (Tull and
Roseman, 1995).

The descriptive study design we used
did not assess the influence of socioeco-
nomic status on the distribution of risk fac-
tors by race, sex, and region. If we con-
trolled for socioeconomic status, we might
find that race and sex were not as influen-
tial. Among the elderly, women are more
likely than men to be poor, and minority
persons are more likely than white persons
to be poor (Administration on Aging and
the American Association of Retired Per-
sons, 1997). Poverty rates among those 65
years of age and over are highest in the
Southeast Region (Barnett, Elmes, and
Casper, 1997). And a prior study, based on
1987 BRFSS data, found lower rates of in-
fluenza immunization among elderly per-
sons with incomes less than $10,000 per
year (Stehr-Green et al, 1990). On the
other hand, the high rates of reported non-
receipt of pneumococcal vaccine might
partly be the result of the failure of respon-
dents to recall having received this once-in-
a-lifetime vaccine in the remote past.

We found a relatively low prevalence of
current smoking among the respondents
and little difference between the sexes.
This was despite a much higher reported
overall prevalence of ever smoking among

men compared with women. Individuals in
our survey population were all born prior
to 1930 and are members of birth cohorts
that had peak smoking prevalences of 60
70 percent among men and 2040 percent
among women in earlier years (Giovino et
al., 1995). As of 1987 these cohorts had me-
dian smoking rates of approximately 20
percent for men and 15 percent for women
(Giovino et al., 1995). Our 1995 national
prevalence of 10.9 percent suggests that a
fair number of former smokers in our
population quit in recent years, because
premature mortality alone would not likely
account for the all of the recent decline in
smoking prevalence. It remains to be seen,
however, whether the smoking prevalence
in the population over age 65 will stay the
same as successive cohorts age. Encourag-
ing smoking cessation among those Medi-
care beneficiaries who smoke would still
benefit their health (U.S. Department of
Health and Human Services, 1990).

There are several limitations that must
be kept in mind when interpreting these re-
sults. First, the 1995 BRFSS did not collect
specific information on the type of insur-
ance coverage, therefore we were unable
to limit the analysis to Medicare beneficia-
ries alone. Although the vast majority of
the U.S. population over age 65 has Medi-
care coverage, a small percentage, most of
whom are retired government employees,
have other forms of health insurance. Be-
cause their numbers are relatively small, in
comparison to the total, it is unlikely that
their inclusion changed our resuits.

Although the four regions were the
smallest geographic levels at which preva-
lence estimates could reasonably be calcu-
lated for minority respondents, the re-
gional estimates for certain race/ethnicity
categories are still based on a small num-
ber of respondents (fewer than 100) and
should be interpreted with caution. Specifi-
cally estimates for Hispanic persons in the

126 HEALTH CARE FINANCING REVIEW/Summer 1997/ Volume 18, Number 4



Northeast Region, black persons in the
West Region, and other minority persons in
the Northeast, Southeast, and North Cen-
tral Regions were based on fewer than 100
respondents each. And for Hispanics in the
North Central and Southeast Regions,
there were fewer than 100 respondents to
some questions (see footnotes for Tables 2
through 4).

Another limitation of the BRFSS is the
exclusion of households without iele-
phones from the sampling frame. Although
nationally 95 percent of households have
telephones, telephone coverage is lower in
certain geographic areas (Bureau of the
Census, 1994). The BRESS also excludes
institutionalized individuals. (According to
Bureau of the Census data, about 5 percent
of persons 65 years of age and over in the
resident U.S. population were institutional-
ized in 1994) (Bureau of the Census, 1997).
The BREFSS is administered in Spanish as
well as English in many of the States that
have large Hispanic populations; however,
people who speak only other languages are
excluded. And because the survey does
not accept proxy responses, non-institu-
tionalized disabled individuals who are un-
able to respond to a telephone interviewer
are also excluded.

There may also be some limitations on
the reliability and validity of self-reported
disease risk factors and diagnoses obtained
using telephone surveys. At least three
studies have specifically looked at this is-
sue in the BRFSS with respect to cardiovas-
cular disease risk factors. In a study of ur-
ban white people and people of races other
than white, Shea et al. (1991) found signifi-
cant differences across racial and ethnic
groups in the consistency of some re-
sponses on repeat telephone interviewing,
though self-reported smoking history,
height, and weight were found to be con-
sistently reliable (Shea, 1991). Another
study comparing the BRFSS with face-to-

face interviews found the two methods pro-
duced comparable estimates for measures
of current smoking, hypertension aware-
ness, and mean total cholesterol, but dif-
fered for mean body mass index, rates of
obesity, and rates of controlled hyperten-
sion {(Jackson, Jatulis, and Fortmann,
1992). In a two-part study of rural white
persons, Bowlin reported on both the reli-
ability and validity of certain questions, us-
ing repeat interviews in a clinical setting
and a physical examination. The reliability
of self-reported cardiovascular disease risk
factors—including  smoking, diabetes
awareness, hypertension awareness, high
cholesterol  awareness, height, and
weight—was generally high, except for hy-
pertension-control status among those with
hypertension (Bowlin et al., 1996). Preva-
lence was underreported for hypertension,
hypercholesterolemia, obesity, and smok-
ing (Bowlin et al., 1993).

The 1996 BRFSS survey collected more
detailed information on insurance cover-
age, and specific questions asked whether
or not a respondent is covered by Medi-
care or Medicaid. This will allow more ac-
curate estimation of risk-factor prevalences
among all beneficiaries. Inclusion of ques-
tions differentiating type of health insur-
ance will enable reporting of health-risk es-
timates for the wvarious insurance
subgroups, including managed care benefi-
ciaries who are currently not a part of
Medicare claims data. In December 1996
overall enrollment in managed care organi-
zations among all Medicare beneficiaries,
regardless of age, was 12.6 percent and ris-
ing, but there were significant geographic
variations. In California for example, 37.2
percent of eligible Medicare beneficiaries
were enrolled in managed care, but in
Alaska, only 0.5 percent were (Health Care
Financing Administration, 1997). In areas
where managed care penetration is high,
BRESStype surveys may be a method of
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monitoring the prevalence of risk behav-
iors among Medicare or Medicaid benefi-
ciaries, as well as the quality of care they
receive. A recent study in Colorado found
that the BRFSS was as reliable as the
Health Plan Employer Data and Informa-
tion Set (HEDIS) for the assessment of the
health status of managed care plan mem-
bers (Garrett et al., 1995).

Pooling and combining data from sepa-
rate State surveys has some potential limi-
tations. Combining the differently sampled
State-level data into regional and national
estimates using appropriate weighting fac-
tors does not affect the expected values of
the estimates; however, it often increases
the standard error of those estimates mak-
ing actual differences harder to detect.
And in 1995 the State of California altered
several questions in the standard BRESS
questionnaire to serve local purposes.
Such data are therefore non-comparable
and must be excluded from any regional or
national estimates. In our case the only
variable we examined for which
California’s data were different (and there-
fore had to be excluded) was the preva-
lence of receiving a mammogram in the
past 2 years. It is recognized, however, that
if one or more States continue to deviate
from the standard BRFSS survey instru-
ment, the BREFSS will be proportionately
less useful for HCFA's purposes.

In summary the BRFSS is an instrument
that can be used to identify self-reported
health status and behaviors of individuals
65 years of age and over, at the State and
regional level. It offers HCFA several
means for furthering its health care quality
improvement initiatives. It can assess the
beneficiary population’s risk for chronic
diseases and receipt of clinical preventive
services. It can measure progress toward
achieving State and national health objec-
tives, such as the Healthy People 2000 ob-
jectives, among beneficiaries. It has the ca-

pacity and flexibility to serve emerging
public health needs and new systems of
health care delivery. And BRESS-type sur-
veys may be of assistance in measuring the
effectiveness of PRO interventions at the
State level. Once risk factors are identified,
further initiatives can be recommended,
developed, and implemented to improve
the quality of life among Medicare benefi-
ciaries,

ACKNOWLEDGMENTS

The authors would like to thank Angie
Andrews and Paul Weiss for their program-
ming support, Dr. Peter Mariolis for his ex-
planations of BRFSS sampling methods,
and Marjorie Bedinger for her assistance
in reviewing the SAS code. We would also
like to thank Dr. Steven Helgerson for his
efforts in developing the interagency
agreement between HCFA and CDC.

REFERENCES

19951996 BREFSS State Working Group: Behav-
ioral Risk Factor Surveillance System Costs and
Operational Issues: A Report of the 1995-1996 State
Working Group. Presented at the Fourteenth An-
nual BRFSS Conference. Tampa, FL. May 20-22,
1997,

Administration on Aging and the American Asso-
ciation of Retired Persons: A Profile of Older Ameri-
cans: 1996. Washington, DC: U.S. Department of
Health and Human Services, 1997.

Barnett, B., Eimes, G., and Casper, M.: Stroke in
the Elderly: SMMA to Support Prevention Efforts
Among Medicare Beneficiaries. Presented at The
American Health Quality Association 1997 Technical
Conference. Albuquerque, NM. January 23-24, 1997,

Bowlin, S.J., Morrill, B.D., Nafziger, AN, et. al.:
Validity of Cardiovascular Disease Risk Factors
Assessed by Telephone Survey: The Behavioral
Risk Factor Survey. Journal of Clinical Epidemiol-
ogy 46(6):561- 571, 1993,

Bowlin, S.J., Morrill, B.D., Nafziger, AN,, et. al.
Reliability and Changes in Validity of Self-reported
Cardiovascular Disease Risk Factors Using Dual Re-
sponse: The Behavioral Risk Factor Survey. Journal
of Clinical Epidemiology 49(5):511-517, 1996.

122 HEALTH CARE FINANCING REVIEW/Summer 1997 /Volume 18, Number 4



Bureau of the Census: Statistical Brief Phoneless in
America. Washington, DC: Bureau of the Census,
1994.

Bureau of the Census: National Population Esti-
mates. Web address: http://www.census.gov/
population/www/estimates/uspop.html#monthly,
1997.

Centers for Disease Control and Prevention: 1995
BRFSS Summary Prevalence Report. Atlanta, GA,
December 1996,

Chin, ].S., Ellerbeck, E.IF.,, Jencks, S.F.: Improving
Preventive Health Care in Medicare’s Healih Care
Quality Improvement Program. American Journal
of Preventive Medicine 11(6):397-401, 1995.

Frazier, E.L., Franks, A.L,, and Sanderson, L.M.:
Using Behavioral Risk Factor Surveillance Data. In
Using Chronic Disease Data: A Handbook for Public
Health Practitioners. Atlanta, GA: Centers for Dis-
ease Control and Prevention, 1992,

Garrett, CJ., Gay, E., Leff, M,, et al.: Measuring
Preventive Health Practices in a Health Mainte-
nance Organization: A Comparison of the BRFSS,
HEDIS, and Medical Record. Presented at Tenth
National Conference on Chronic Disease Preven-
tion and Control. Atlanta, GA. December 5-8, 1995.

Giovino, G.A., Henningfield, J.E., Tomar, S.L., et
al.: Epidemiology of Tobacco Use and Depen-
dence. Epidemiologic Reviews 17(1):48-65, 1995,

Health Care Financing Admmistration: Unpublished
data from the Office of Managed Care. Baltimore,
MD. 1997,

Jackson, C., Jatulis, D.E., and Fortmann, S.P.: The
Behavioral Risk Factor Survey and the Stanford
Five-City Project Survey: A Comparison of Cardio-
vascular Risk Behavior Estimates. American Jour-
nal of Public Health. 82(3):412-416, March 1992,

Jencks, S.F., Wilensky, G.R.: The Health Care
Quality Improvement Initiative: A New Approach
to Quality Assurance in Medicare. Journal of the
American Medical Association 268(7):900-:903, Au-
gust 19, 1992.

Marks, J.S., Hogelin, G.C., Gentry, EM.,, et al.
The Behavioral Risk Factor Surveys: 1. State-spe-
cific Prevalence Estimates of Behavioral Risk Fac-
tors  American Journal of Preventive Medicine
1{6):1-8, November/December 1985,

Najjiar, M.F., Rowland, M.: Anthropometric Refer-
ence Data and Prevalence of Overweight, United
States, 1976-1980. Hyattsville, MD: National Cen-
ter for Health Statistics, 1987.

Remington, P.L., Smith, M.Y., Williamson, D.F., et.
al.: Design, Characteristics, and Usefulness of
State-based Behavioral Risk Factor Surveillance:
198187.  Public Health Reports 103(4):366-375,
July/August 1988.

SAS Institute; SAS Version 6. Cary, NC. 1990.

Shah, B.V.: Software for Survey Data Analysis
(SUDAAN) Version 6.10. Research Triangle Park,
NC: Research Triangle Institute, 1993.

Shea, S., Stein, A.D., Lantiqua, R., et. al.: Reliability
of the Behavioral Risk Factor Survey in a Triethnic
Population.  American Jouwrnal of Epidemiology
133(5):489-500, 1991. -

Siegel, P.Z., Brackbill, RM,, Fraizer, E.L, et al.;
Behavioral Risk Factor Surveillance, Morbidity and
Mortality Weekly Report 40 (854):1-23, December
1991,

Stehr-Green, P.A, Sprauer, ML.A., Williams, WW,,
and Sullivan, K M.: Predictors of Vaccination Be-
havior Among Persons Ages 65 Years and Older.
American Journal of Public Health 80(9):1127-1129,
September 1990.

Taylor, W.R,, Marks, J.S., Livengood, J.R, and
Koplan, J.P.: Current Issues and Challenges in
Chronic Disease Control. In Brownson, R.C.,
Remington, P.L., and Davis, ]L.R., eds.: Chronic Dis-
ease Epidemiology and Confrol. Washington, DC.
American Public Health Association, 1993,

Tolsma, D.D., and Koplan, ].P.: Health Behaviors
and Health Promotion, In Last, J.M., and Wallace,
RB., eds. Maxcy-Rosenau-Last Textbook of Public
Health and Preventive Medicine. Norwalk, CT.:
Appleton & Lang, 1992,

Tull, E.S., and Roseman, ].M.: Diabetes in African
Americans. In Digbetes in America. 2nd ed,
Bethesda, MD.; Nationa} Institutes of Health, 1995.

U.S. Department of Health and Human Services:
The Health Benefits of Smoking Cessation. A Report
of the Surgeon General. Atlanta, GA: U.S. Depart-
ment of Health and Human Services, 1990.

Waksberg, ].S.: Methods for Random Digit Dial-
ing. Journal of the American Statistical Association
73:40-46, 1978.

White, A.A.: Response Rate Calculation in RDD
Telephone Health Surveys: Current Practices. In
Proceedings of the American Statistical Association,
Section on Survey Research Methods. Washington,
DC. 1983, -

Reprint Requests: David R. Arday, M.D., M.PH., Office of
Clinical Stands and Quality, Health Care Financing Adminis-
tration, 7500 Security Blvd., $2-11-07, Baltimore, MD, 21244-
1850, e-mail: darday @hcfa.gov

HEALTH CARE FINANCING REVIEW/Summer 1997/ Volume 18, Number 4 123


http://www.census.gov/
mailto:darday@hcfa.gov



