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Summary

The Behavioral Risk Factor Surveillance System (BRFSS) is a state-based system of health surveys. Information regarding health
risk behaviors, clinical preventive health practices, and health-care access, primarily related to chronic disease and injury, is
obtained from a representative sample of adults in each state. Approximately 200,000 adult interviews are completed each year in
all 50 states, the District of Columbia, Puerto Rico, the Virgin Islands, and Guam. The challenge for BRFSS is how to effectively
manage an increasingly complex surveillance system that serves the needs of numerous programs while facing changing telecom-
munication technology and the greater demand for more local-level data. To determine options and recommendations for how best
to meet BRFSS future challenges, CDC’s Behavioral Surveillance Branch conducted a 2-day strategy workshop, attended by
survey-research specialists. The workshop featured presentations on the current system; emerging technologic challenges; telephone-
surveying techniques; program perspectives of CDC, partner organizations, and states; and recommendations for change. This
report summarizes the recommendations resulting from that workshop.

Introduction

Background
The Behavioral Risk Factor Surveillance System (BRFSS) is

a state-based system of health surveys that was established in
1984 by CDC and state health departments. Information
regarding health risk behaviors, clinical preventive health prac-
tices, and health-care access, primarily related to chronic dis-
ease and injury, is obtained from a representative sample of
adults in each state. For the majority of states, BRFSS is the
only source for this type of information. Data are collected
monthly in all 50 states, the District of Columbia, Puerto
Rico, the Virgin Islands, and Guam. Approximately 200,000
adult interviews are completed each year, making BRFSS the
largest health survey conducted by telephone in the world.
Not only is BRFSS a unique source of risk behavior data for
states, but the system is also useful in measuring progress to-
ward Healthy People 2010 (1) objectives for the states and the
nation. Multiple leading health indicators for 2010 can be

assessed through BRFSS (e.g., cancer screening, diagnosed
diabetes, influenza or pneumococcal vaccination, obesity,
smoking, and binge drinking).

In 1984, BRFSS began with 15 states collecting data con-
cerning the six individual-level risk factors associated with the
leading causes of premature mortality among adults,

• cigarette smoking,
• alcohol use,
• physical inactivity,
• diet,
• hypertension, and
• safety belt use.

From its inception, BRFSS was designed to allow states to
add questions of their own choosing to their surveys. Begin-
ning in 1988, optional, standardized sets of questions regard-
ing specific topics (optional modules) were made available to
states. The survey was redesigned in 1993 to include certain
questions every year (i.e., a fixed core) and others in alternate
years (i.e., a rotating core). As part of the 1993 redesign, <5
emerging core questions for newly arising topics were included
for all states (Table).

By collecting behavioral data at the state level, BRFSS has
proven to be a powerful tool for building health-promotion
activities (2). Demand for data has increased, as has the num-
ber of requests to add questions to the survey (Table). The
majority of divisions within the National Center for Chronic
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Disease Prevention and Health Promotion (NCCDPHP) and
other CDC centers, institute, and offices (CIOs) have ques-
tions on BRFSS. Other federal agencies (e.g., the Health
Resources and Services Administration [HRSA], National
Institute of Health [NIH], the Administration on Aging [AoA],
and the Veterans Administration [VA]), have added questions

TABLE. Behavioral Risk Factor Surveillance Summary
questions by category and number of questions per
category — 1993 versus 2001

Number of Number of
questions, questions,

Category 1993 2001

Core section
Health Status 4 4
Health-care access 5 3
Exercise —* 1
Asthma — 2
Cholesterol awareness 3 —
Diabetes 1 1
Arthritis — 6
Tobacco use 6 3
Alcohol consumption — 3
Demographics 13 17
Physical activity — 7
Women’s health 11 —
Human immunodeficiency virus/

acquired immunodeficiency syndrome 13 9

Emerging core section
Firearms — 1
Disability — 2
Prostate cancer screening — 6

Rotating core section
Hypertension awareness 3 2
Cholesterol awareness — 3
Injury control 6 —
Alcohol consumption 6 —
Immunization 2 2
Colorectal cancer screening 4 4

Optional modules
Smokeless tobacco use 2 —
Radon testing 7 —
Dietary fat 13 —
Fruits and vegetables 6 6
Diabetes 5 12
Exercise 10 —
Weight control 3 6
Activity limitations 13 —
Sexual behavior — 12
Quality of life and care giving — 13
Health-care coverage and use — 8
Women’s health — 10
Oral health — 5
Asthma history — 11
Heart attach and stroke — 13
Cardiovascular disease — 17
Folic acid — 5
Tobacco indicators — 9
Other tobacco products — 8

* Not included in that year’s survey.

to the survey. In addition, CDC has provided technical assis-
tance to countries developing similar surveillance systems (e.g.,
China, Australia, Canada, and Russia). The World Health
Organization (WHO) is developing a model surveillance
system based on BRFSS for export to other countries.

With the growth in scope and influence of the system, cer-
tain successes have been realized by the BRFSS program. All
states use BRFSS data to establish and track state health
objectives, plan and evaluate health programs, or implement
multiple disease-prevention activities. Approximately two
thirds of states use BRFSS data to support health-related leg-
islative efforts. For example, in Delaware, data were used to
support legislation to create the Healthy Lifestyle and Tobacco-
Related Disease Prevention Fund (2). In Illinois, two success-
ful legislative initiatives to ban smoking in public buildings
and to include coverage for mammography screening in all
health insurance coverage were supported by BRFSS data (2).
In Nevada, BRFSS data documenting the state’s high rates of
chronic and binge drinking were used to support legislation
to place a per-gallon tax at the wholesale level on distilled
alcohol. Only because the data were state-specific could these
efforts succeed (2).

Since 1984, demand for more behavioral risk factor data
has increased at the district, county, or city level. Although
BRFSS was designed to produce state-level estimates, growth
in the sample size has facilitated production of representative
smaller area estimates. In 1997, the need for prevalence esti-
mates at the local level led to the Selected Cities Project. Data
from BRFSS were used to calculate estimates for selected cit-
ies in the United States with >300 respondents. In 2000, this
use of BRFSS data yielded estimates of health risk behaviors
for 99 cities to support targeted program implementation and
evaluation, which should help cities better plan and direct
their prevention and health promotion efforts.

BRFSS Operation
BRFSS field operations are managed by health departments

with assistance from CDC. These health departments partici-
pate in developing the survey instrument and conducting the
interviews either in-house or by using contract labor. Data are
transmitted to NCCDPHP’s Behavioral Surveillance Branch
for editing, processing, weighting, and analysis. An edited and
weighted data file is provided to each participating health
department for each year of data collection, and summary
reports of state-specific data are prepared by CDC staff.

The health characteristics estimated from BRFSS pertain
only to the adult population aged >18 years, living in house-
holds. Respondents are identified by using telephone-based
methods. Although approximately 95% of U.S. households
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have telephones, coverage ranges from 87% to 98% across
states and varies for subgroups as well (3). For example, per-
sons living in the South, minorities, and those in lower socio-
economic groups typically have lower telephone coverage (3).
No direct method of compensating for nontelephone cover-
age is employed by BRFSS; however, poststratification weights
are used and might correct for any bias caused by nontelephone
coverage. These weights adjust for differences in probability
of selection and nonresponse, as well as noncoverage, and must
be used for deriving representative population-based estimates
of risk-behavior prevalence.

BRFSS Limitations
As a telephone survey, BRFSS has certain limitations. First,

the survey is based on noninstitutionalized populations and
excludes persons residing elsewhere (e.g., nursing homes or
long-term–care facilities). Second, the data are based on self-
reports, which can be subject to recall bias. Third, persons
without a residential telephone are not included; therefore,
BRFSS might exclude certain persons of lower socioeconomic
status or households with cellular phones only. In contrast,
the data are based on the largest telephone survey in the world.
BRFSS is an ongoing state-based survey that provides pro-
gram planners with a unique opportunity to compare changes
in risk behaviors at the local, state, and national levels. Fur-
thermore, the substantial sample size allows for stratification
to further examine the risk by selected variables of interest.

Designing BRFSS
Each year, the states agree on the content of the core com-

ponent and optional modules. For comparability, certain ques-
tions are taken from established national surveys (e.g., the
National Health Interview Survey or the National Health and
Nutrition Examination Survey). This practice allows BRFSS
to use questions that might have been tested and allows states
to compare their data with those from other surveys. Any new
questions proposed as additions to BRFSS must be cognitive-
and field-tested before their inclusion on the survey. BRFSS
protocol specifies that all states ask the core component ques-
tions without modification. They may choose to add any, all,
or none of the optional modules, and they may add questions
of their choosing at the end of the questionnaire.

States are selective in their choices of modules and state-
specific questions to keep the questionnaire at a reasonable
length, although wide variation exists from state to state in
the total number of questions for a given year, ranging from a
low of approximately 90 to >150. New questionnaires are

implemented in January and usually remain unchanged
throughout the year. However, the flexibility of state-added
questions does permit additions, changes, and deletions at any
time during the year.

Annual Questionnaire Development
Before the beginning of the calendar year, states decide on

the text of the core component and the optional modules that
will be asked for the coming year. States select their optional
modules and choose any state-added questions. Then, each
state constructs its questionnaire. The core component is asked
first; optional modules are asked next; and state-added ques-
tions last. This ordering ensures comparability from state to
state and follows standard protocol. Typically, the only changes
allowed are the limited insertion of state-added questions
regarding topics related to core questions. Such exceptions must
be agreed upon in consultation with all partners.

After the content (i.e., core, modules, and state-added ques-
tions) of the questionnaire is determined by a state, a paper
version of the instrument is constructed, and a paper or elec-
tronic copy is sent to CDC. The questionnaire is used with-
out changes for one calendar year. If a substantial portion of
the state population does not speak English, states have the
option of translating the questionnaire into other languages
(e.g., Chinese in California). CDC only provides a Spanish
translation of the core questionnaire and optional modules.

Sample Description
To meet BRFSS standard for the participating states’ sample,

designs must be justifiable as a probability sample of all house-
holds with telephones in the state. All states and the District
of Columbia use a disproportionate stratified sample (DSS)
design.

In the BRFSS DSS design, a common practice is to divide
telephone numbers into two groups, or strata, which are
sampled separately. One group, the high-density stratum, con-
tains telephone numbers that are expected to contain a sub-
stantial proportion of households. The low-density stratum
contains telephone numbers that are expected to contain a
limited proportion of households. Whether a telephone num-
ber goes into the high-density or low-density stratum is deter-
mined by the number of listed household numbers in its
hundred block. A hundred block is a set of 100 telephone
numbers with the same area code, prefix, and first two digits
of the suffix and all possible combinations of the last two digits.
Numbers that come from hundred blocks with >1 listed house-
hold number (i.e., 1 + blocks or banks) are put in the high-
density stratum. Numbers that come from hundred blocks
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with no listed household numbers (i.e., zero blocks or banks)
are put in the low-density stratum. Both strata are sampled to
obtain a probability sample of all households with telephones.
The high-density stratum is sampled at a higher rate than the
low-density stratum (i.e., disproportionately) to obtain a
sample that contains a larger proportion of household num-
bers than would be the case if all numbers were sampled at the
same rate. In the majority of cases, each state constitutes a
single stratum. However, to provide adequate sample sizes for
smaller geographically defined populations of interest, 25 states
are sampled disproportionately from strata defined to corre-
spond to substate regions.

Data for a state can be collected directly by the state health
department or through a contractor. In 2001, a total of 14
state health departments collected their data in-house, and 40
contracted data collection with university survey research cen-
ters or commercial firms. The Behavioral Surveillance Branch
provided a sample of telephone numbers to 53 states or terri-
tories purchased from Genesys (Marketing Group Systems,
Fort Washington, Pennsylvania; available at http://www.m-s-
g.com). Nevada purchased their sample from Survey Sampling
International, Inc. (Fairfield, Connecticut; available at http://
www.surveysampling.com).

Data Collection

Interview Procedures
Interviews are conducted by using computer-assisted tele-

phone interview systems (CATI), and CDC supports CATI
programming by using the Ci3 CATI software package
(Sawtooth Technologies, Inc., Northbrook, Illinois; available
at http://www.sawtooth.com). This support includes program-
ming of the core and module questions, providing question-
naire scripting of state-added questions through a contract
with a commercial firm for states requiring assistance, and
contracting with a Ci3 consultant to assist states. By follow-
ing specifications provided by CDC, state health personnel or
contractors conduct interviews. The core portion of the ques-
tionnaire takes an average of 10 minutes to conduct.
Interview time for modules and state-added questions is
dependent upon the number of questions used, but typically
extend the interview period by an additional 5–10 minutes.

Interviewer retention is high among states that conduct the
survey in-house. The state coordinator or interviewer super-
visor usually conducts the training by using materials devel-
oped by CDC that cover seven basic areas, as follows:

not to stop questioning."
"The important thing is
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• overview of BRFSS,
• role descriptions for staff involved in the interviewing

process,
• the questionnaire,
• sampling,
• codes and dispositions,
• survey follow up, and
• practice sessions.

Contractors typically use interviewers who have experience
conducting telephone surveys, but these interviewers are given
additional training on the BRFSS questionnaire and proce-
dures before they are certified to work on BRFSS. More spe-
cific information regarding interviewer training and procedures
is available at the BRFSS website (http://www.cdc.gov/brfss).

In 2001, all surveillance projects had the capacity to
monitor their interviewers, as is expected of telephone-
interviewing surveys. The system used for monitoring inter-
viewers varied from listening to the interviewer only at an
on-site location to listening to both the interviewer and
respondent at a remote location. Verification callbacks were
also used by certain states in lieu of direct monitoring. Con-
tractors typically conducted systematic monitoring by moni-
toring each interviewer for a certain amount of time each
month. All states had the capability to tabulate disposition
code frequencies by interviewer. These data were the primary
means for quantifying interviewer performance. All states were
required to do verification callbacks for a sample of completed
interviews as part of their quality-control practices.

Telephone interviewing was conducted during each calen-
dar month, and calls were made 7 days/week, during both day
and evening hours. Standard procedures in the interview were
followed for rotation of calls during days of the week and times
of the day. A summary of rules for respondent selection,
callbacks per sample piece, refusal conversion, answering
machines, and monthly interviewing periods are available at
the BRFSS website (http://www.cdc.gov/brfss).

Data Processing

Preparing for Data Collection and
Data Processing

Data processing is an integral part of any survey. Because
data are collected and sent to CDC during each month of the
year, routine data-processing tasks need attention at all times
throughout the year. In addition, certain tasks need to be con-
ducted at different points in the annual BRFSS cycle. The
preparation for the survey involves multiple steps that occur
after the new questionnaire is finalized. This process includes

developing the edit specifications, programming portions of
the Ci3 CATI software, programming the PC-EDITS soft-
ware, and producing telephone sample estimates for states that
require them and then ordering the sample estimates from the
contract vendor. A Ci3-CATI data-entry module for each state
that uses this software is produced. Skip-patterns, together
with certain consistency edits, and response-code range checks
are incorporated into the CATI system. Incorporating edits
and skip-patterns into the CATI instrument reduces
interviewer errors, data-entry errors, and skip errors. Data-
conversion tables are developed to read the survey data from
the entry module and call information from the sample-
tracking module and to combine information into the final
format specified for the data year. CDC also creates and
distributes a Windows®-based editing program that can per-
form data validations on correctly formatted survey results
files. This program is used to output lists of errors or warning
conditions encountered in the data.

CDC begins to process data for the survey year as soon as
states or their contractors begin submitting data to the data-
management mailbox, and continues processing data through-
out the survey year. CDC receives and tracks monthly data
submissions from the states. After data are received from the
state, editing programs and cumulative data-quality checks
are run against the data. Any problems in the file are noted,
and a CDC programmer works with the state until the prob-
lems are resolved or agreement is reached that no resolution is
possible. Response-rate data-quality reports are produced and
shared with the project officers and state coordinators, who
review the reports and discuss any potential problems with
the state.* After the entire year of data for a state has been
received and validated, multiple year-end programs are run
for additional, limited data cleanup specific to the state and
data year, and reports are produced that identify potential
analytic problems with the data set. When these programs are
complete, the data are ready for assigning weights and adding
new variables.

Not all of the variables that appear on the public-use data
set are taken directly from the state files. CDC prepares a set
of SAS programs (4) that implement the end-of-year data pro-
cessing. These programs prepare the data for analysis and add
weighting and risk-factor calculations as variables to the data
file. To create these variables, multiple variables from the data
file are combined. Creation of the variables vary in complex-
ity; certain ones only combine codes, whereas others require
sorting and combining selected codes from multiple variables.

* Data-quality checks include a comparison with census data and the disposition-
codes assignment.

https://www.cdc.gov/brfss
https://www.cdc.gov/brfss
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Approximately all the variables derived from the BRFSS
interview have a code category labeled “refused” and assigned
a value of A9, A99, or A999. Typically, the category consists
of noninterviews and persons for whom the question was not
applicable because of a previous response or a personal char-
acteristic (e.g., age). However, this code might capture certain
responses that were supposed to be answered, but for a certain
reason were not, and appeared as a blank or other symbol.
The combination of these types of responses into a single code
requires vigilance on the part of data-file users who wish to
separate respondents who were skipped on one question from
those who were asked, but whose answer was unknown or
who refused to answer a particular question.

Weighting the Data
When data are used without weights, each record counts

the same as any other record. Implicit in such use are the
assumptions that each record has an equal selection probabil-
ity and that noncoverage and nonresponse are equal among
all segments of the population. When deviations from these
assumptions are substantial enough to affect the results
obtained from a data set, then weighting each record appro-
priately can help adjust for assumption violations. An addi-
tional, but conceptually unrelated, reason for weighting is to
make the total number of cases equal to a certain desired
number; for state BRFSS data, this is the state’s population
aged >18 years. In BRFSS, poststratification serves as a blan-
ket adjustment for noncoverage and nonresponse and forces
the total number of cases to equal population estimates for
each geographic stratum, which for BRFSS is usually a state.

Data Quality
Annually, CDC produces a BRFSS data-quality–control

report, which enables the state BRFSS coordinator to moni-
tor and improve data quality. The report is intended also to
assist with the following questions:

• Does evidence exist of a statistically significant bias in the
data?

• Are the telephone numbers being called frequently enough
and according to the BRFSS callback rules?

• How consistent is the data-collection effort from month
to month?

• Are telephone numbers being assigned standard disposi-
tion codes according to the code definitions?

• Are the interviewers adequately trained, supervised, and
monitored?

In certain cases, the standard is defined by BRFSS protocol.
For example, 100% of records dispositioned as “no answer”
should have received >15 call attempts. In other cases, the
standard might be defined by the variability in state-by-state
data, with outliers indicating states that should receive special
attention. An outside standard is used in bias measures (e.g.,
census data). Bias is measured by the difference between a
sample value and a population value. For example, a sample
with 60% female respondents drawn from a population that
is 52% female indicates a selection bias of 8%. Finally, consis-
tency is a key concern. A measure might be consistent at an
acceptable level, but inconsistency might be an indicator of
lower quality data-collection practices.

BRFSS data quality (i.e., comparing BRFSS data with cen-
sus data and the frequency of disposition codes) has always
been optimal. When compared with other national surveys,
BRFSS data have been reported to be valid and reliable (5). In
2000, the data quality reports for all 50 states, the District of
Columbia, and the territories, demonstrate minimum bias
when BRFSS data is compared with census data. In 2001,
bias in BRFSS data was not associated with response rate.
Moreover, when bias is compared between 1995, when the
median CASRO (i.e., definition of response rates issued by
the Council of American Survey Research Organizations)
response rate was 68.4, and 2000, when the median CASRO
response rate is 48.9, the bias in 2000 is lower because it indi-
cates a random variation that is not associated with response
rate (Figure). Perhaps this is a result of the strict standards
applied by BRFSS in computing response rates. The challenge
for BRFSS is effectively managing an increasingly complex
surveillance system that serves the needs of multiple programs
while telecommunication technology is ever-changing. In
addition, demand for more local-level data is increasing.

Strategic Vision Process
To find ways to meet the challenges for BRFSS in the future,

CDC’s Behavioral Surveillance Branch staff conducted a 2-day
strategy meeting with survey-research specialists; their goal was
to develop options and recommendations for behavioral sur-
veillance to meet future challenges. During the workshop,
presentations were made by survey methodology specialists
and persons knowledgeable in emerging technologic challenges.
Their presentations included such topics as the current data-
collection system and telephone surveying, and CDC, partner,
and state program perspectives.

After the presentations, the larger working group divided
into three subgroups to develop options for meeting future
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challenges. The three subgroups addressed technology, meth-
odology, and system challenges. The initial options from the
subgroups were offered to a review panel for their reactions
and then to the larger group of workshop attendees. After dis-
cussion with the review panel and the larger group, the sub-
groups reconvened to draft final recommendations with
advantages and disadvantages. The final recommendations
were presented and discussed with the larger group and a
review panel and are described in the following sections.

Technology Challenges
Rapid changes in telecommunication technology have led

to problems for all telephone-surveying systems. With the
recent increase in the number of area codes and central office
codes, the population of telephone numbers has grown sub-
stantially. Therefore, the proportion of telephone numbers that
are working residential telephone numbers has decreased,
resulting in an increase in the number of dial attempts
required to complete one survey. Moreover, with the growing
use of the Internet, households are spending more time online,
which leads to more busy signals. Use of answering machines
and caller-identification technology means that households
are screening more calls and refusing to answer. Owned num-
bers that go with a person when he or she moves can also
make state and local area surveys more challenging. Devices
and services that screen and block calls to households (i.e., a
device that sends a signal indicating that the number is not in
service), automatic call-blocking (i.e., a household selects which

numbers it chooses to receive calls from), the phone butler
(i.e., a relatively new service for screening calls), state do-not-
call lists (i.e., a list of telephone numbers that do not accept
telemarketing calls), and mobile-only households (MOHs),
which use cellular phones exclusively, have also contributed
to the decline in telephone-survey response rates and their
representativeness of the general population.

A random-digit–dialing (RDD) approach is viable, except
for owned numbers, but certain problems need to be addressed
to sustain BRFSS at a high-quality level. These concerns
include the declining response rates, coverage, and problems
with standardization across states. BRFSS has unique charac-
teristics (e.g., decentralized data collection); therefore,
ongoing research regarding methodology and technology
concerns is needed for continuous improvement in the survey
system and to assess the effects of changes in
telecommunication technology on the survey.

The technology and methodology challenges subgroup pro-
vided short, intermediate, and long time-frame estimates for
their initial recommendations. They also added priorities to
the items as well as justifications for their recommendations.

Technology Challenges Recommendations

Response Rate.
• High priority, short time frame

— Evaluate use of advance letter and telephone number
reverse matching. Use available commercial services to
obtain the addresses of selected households. Prepare
and mail standardized letters to inform residents about

FIGURE. Difference in percentage of female respondents between Behavorial Risk Factor Surveillance System (BRFSS) and
population by state-specific CASRO* response rate, 1995–2000

* Definition of response rates issued by the Council of American Survey Research Organization.
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the survey. These advance letters have demonstrated
an increase in response rates (6). Then, evaluate whether
these advance letters increase the response rate of
BRFSS.

— Evaluate using answering machine messages and pro-
viding a toll-free number to return calls. Prepare a stan-
dard message for interviewers to leave on answering
machines of selected households. These messages
should briefly describe the survey and its significance
to public health. The message should include a toll-
free number for respondents to use for calling back to
obtain additional information regarding the survey. In
addition, the subgroup members recommended that
BRFSS have a toll-free number available for respon-
dents; this number would need to be staffed by per-
sons who can vouch for the survey authenticity and
provide additional information concerning the survey.
Evaluate the effect of these measures on BRFSS
response rates.

— Exclude zero banks from samples. BRFSS uses zero
banks in its sample (i.e., a block of telephone numbers
labeled by the vendor with no directory-listed telephone
numbers). The subgroup members recommended
excluding these banks from the sample to decrease the
efforts and cost of reaching a household because a lim-
ited number of households are located in the zero
blocks. In addition, they recommended that BRFSS
staff examine previous years’ data (i.e., zero banks ver-
sus other banks) to determine the effect of excluding
zero banks on cost and mean-squared error.

— Decompose CASRO response rate (7). The subgroup
members recommended decomposing the CASRO
response rate into resolution, screen completion, and
interview completion rates to identify the different
obstacles for the survey. This will allow BRFSS to track
performance before and after reaching a household (i.e.,
problems with reaching a household or problems with
respondents declining to be interviewed). BRFSS staff
will then be able to design appropriate protocols to
address each of these problems.

— Explore Internet tools. Provide links to CDC’s and
states’ websites for frequently asked questions. Inter-
viewers can refer respondents to these websites for more
in-depth information regarding the survey and its use.
BRFSS staff need to monitor the traffic on these
websites for further improvements.

• Intermediate priority, intermediate time frame
— Use a do-not-call or privacy-manager list. Multiple

states maintain lists of household telephone numbers

that have elected not to be called by telemarketers.
BRFSS staff need to match its selected telephone
numbers with these lists to mail a customized advance
letter explaining the purpose of the survey and invite
potential respondents to participate in the survey. Spe-
cially trained interviewers should call these numbers
and perhaps use a customized introduction to con-
duct the interview. The sample should also be matched
with privacy-manager lists (i.e., households with
call-screening services) to determine if advance letters
or customized introductions can increase response rates
(6). BRFSS staff should evaluate the effectiveness of
these measures by monitoring the improvement in
response rates among households on the list who
receive a letter compared with those who do not.

• Low priority, long time frame
— Use Cox survival regression analysis to yield better

estimates of unresolved numbers.
— Administer the survey in other languages in addition

to English and Spanish.†

Coverage Rate.
• High priority, short time frame

— Apply a nontelephone adjustment. Use the interrup-
tion in telephone service methodology§ to adjust
BRFSS estimates for nontelephone households (8). The
technology subgroup recommended adding a question
to BRFSS regarding interruption in telephone service
and using the information to create new sampling
weights to adjust for households with no telephone
service.

— Implement research concerning the growing popula-
tion of MOHs. Evaluate the extent of MOHs in the
United States and its effect on telephone surveys.
BRFSS staff should consider adding questions related
to cellular phone use in a national household area prob-
ability sample survey to develop a weighting method-
ology similar to the interruption in telephone service.

• Intermediate priority, intermediate time frame
— Implement research concerning cellular phone

exchange sampling. Examine the feasibility of
including cellular phones in BRFSS. Evaluate the

† Those households where neither English nor Spanish are spoken are counted
against the rate in the response rate formula; however, after other languages
are added, the response rate will increase.

§ During the survey, respondents are asked if they have had an interruption in
their telephone service. Those persons who have had an interruption that was
not caused by inclement weather are regarded in the same manner as those
who do not have a telephone. Adjustments in the data are made to account
for households not having telephones by using the data from persons who
have had an interruption in telephone service.
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possibility of cellular phone exchange sampling and
its methodology.

— Evaluate language isolation by state by using the 2000
U.S. census data. Findings from this research will
enable BRFSS staff to assess the noncoverage of
language-isolated households.

Standardization.
• High priority, short time frame

— Provide states with CATI support. CATI screen
layouts should be standardized, because variability in
layouts could affect the administration of the survey.

— Use a standard output for the record of calls (i.e., call
attempts) to measure quality indicators. Design and
implement programs to monitor disposition codes of
call attempts. Provide states with timely feedback
regarding quality of indicators to improve data quality.

— Implement a standard Internet-based training that can
be used by all data collectors. Training should include
information regarding the different collection systems
in use.

• Intermediate priority, intermediate time frame
— Expand Internet-based analysis capabilities. Develop

an Internet-based program to allow the tabular analy-
ses of BRFSS data. The system should enable a person
with limited statistical knowledge to explore and
analyze BRFSS data.

— Consider other alternatives for RDD surveys for the
future. Multimodal multiframe designs (e.g., a mailed
survey or a survey conducted on the Internet), rotat-
ing panel sample designs (e.g., contacting a group of
previous respondents with follow-up questions regard-
ing a certain health characteristic), and designs that
incorporate portable medical devices (e.g., asking
respondents to use their home medical devices to test
their blood pressure or blood glucose levels during the
survey for direct examination of certain health charac-
teristics) are possible design alternatives. The subgroup
reiterated its recommendation to evaluate cellular
phone use, Internet access, and languages spoken at
home to make adjustments for dual-frame estimations.
They further recommended working with the U.S.
Census Bureau regarding the American Community
Survey. Research into rotating panel sample designs
should also be examined. The members recommended
that BRFSS staff maintain a knowledge of future
development in portable medical devices for potential
use in the survey.

Methodology Challenges
The methodology subgroup stressed the importance and

successes of BRFSS, despite the resource limitations. Needed
changes should be addressed while maintaining the BRFSS
state focus and sound science. Their recommendations were
grouped into five categories: 1) strengthening core operations
at CDC to better assist the states, 2) strengthening core
operations at the state directly, 3) employing continuous sur-
vey operations, 4) implementing continuous quality improve-
ment, and 5) applying certain immediate fixes that could be
achieved while longer term efforts are introduced.

Methodology Challenges Recommendations

Strengthening CDC Core Operations. Core capacity at
CDC for statistical analysis, content development, and
technical assistance should be increased.

• High priority, short time frame
— Gradually improve the BRFSS methodology by focus-

ing on five research-improvement goals per year based
on comparative data from all states. Monitor data qual-
ity and set action goals for improvement. Develop
methods to make changes to BRFSS methodology
based on routine data-quality indicators. This could
be accomplished by creating an ongoing data-quality
monitoring system that allows for routine improve-
ment based on findings.

— Monitor ongoing developments in data-collection
technology.

• High priority, long time frame
— Develop capability for monitoring changes in tele-

phone systems, including use of cellular phones, for
frame construction and sampling. Given the size of
BRFSS and the number of public health professionals
who use BRFSS data, the surveillance system is
considered the center of expertise in telephone-survey
methodology.

— Expand quality assessment to include statistics other
than response rates. Move toward quality assurance
rather than relying entirely on response rates.

— Test introduction of proven alternative modes of data
collection.

Strengthening State Core Operations. States need
increased capacity to respond to changes introduced by CDC
or requested by states.

• High priority, short time frame
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— Work with the states to develop standardized training
modules to supplement existing training of interview-
ers in each state.

— Address the reasons for the substantial variation in
response rates between the states to ameliorate differ-
entials.

— Encourage states to revisit the utility of stratifying states
by region or other demographics to determine whether
to keep this methodology.

— Encourage states to examine oversampling of key sub-
groups (e.g., older persons or minorities). Such tech-
niques will enable states and BRFSS to provide valid
and reliable estimates for minority groups within a state
or across the United States.

— Develop and test tracking questions in BRFSS to iden-
tify persons with specific conditions for follow up to
gain additional data. Examine the possibility of using
BRFSS to identify persons with certain conditions (e.g.,
diabetes or cancer) and call them back with further
questions related to those conditions. This will allow
the BRFSS program to increase the number of ques-
tions asked by BRFSS and to develop a panel of per-
sons to help track long-term changes in health
behaviors.

— Incorporate model-assisted indirect methods for local
area estimates, including integrating data from out-
side sources. This can permit BRFSS to provide valid
and reliable estimates at the county or census tract level.

Employing Continuous Survey Operations. Continuous
survey operations are best practices proven to work elsewhere.

• High priority, intermediate time frame
— Adopt continuous survey operations by employing an

overlapping release of sample records. For example,
release samples weekly and keep samples available for
4 weeks.

— Data should be cleaned as it is produced. Full editing
should be part of the questionnaire and should be tested
before implementation.

— Data should be received as replicates are completed.
• Intermediate priority, short time frame

— Problems with missing item and unit data should be
dealt with in the estimation process (e.g., imputation
techniques for income). Data imputation should be
viewed as an integral part of the estimation system.
Explore alternative imputation procedures for item
nonresponse and for testing validity of imputation.
Imputation procedures should ordinarily be in place
by the end of March for a data year.

— Change existing activities of the system (e.g., making
PC-EDITS [i.e., the program provided to states to edit
their data] early in the calendar year) and perform dis-
tribution checks as soon as data have been submitted
from the states.

Implementing Continuous Improvement Efforts. BRFSS
operations need to enhance its quality-improvement practices
(e.g., by making data adjustments monthly) and to make those
improved practices continuous.

• High priority, short time frame
— Develop a reporting system to CDC to ensure that

callback rules and other data-quality standards are
being followed.

— Require monitoring for every call, including time of
call, disposition of call, and results of calls that are
monitored.

— Data collectors should adopt real-time interviewer
monitoring systems and make monitoring available to
state coordinators and CDC. Require standardized data
elements for process monitoring. Work toward con-
tinuous substantive monitoring in real time by encour-
aging more direct contact between data collectors and
states (i.e., producers and clients).

• Intermediate priority, short time frame
— BRFSS staff should be encouraged to incrementally

begin examining interviewer-level quality assessment.
Applying Immediate Fixes Selectively. Certain items can

be implemented immediately to ease resources for other
activities.

• High priority, short time frame
— Evaluate and examine mean-square error trade-offs

associated with zero banks (i.e., examine the effects of
keeping zero blocks in the sample). Examine BRFSS
data from previous years (zero banks versus other banks)
to determine the effect of excluding zero banks on cost
and selection bias.

— Question developers should specify cleaning rules. Ask
the agency or persons adding new questions to BRFSS
to provide specifications for editing and cleaning data.

— Explore how to introduce new response rates weighted
by selection probability. Compute weighted response
rates for BRFSS and examine the difference between
the weighted and the nonweighted response rates.
Develop a strategy to introduce the new methodology
for response-rate computation.

— Implement, after testing and refinement, using inter-
ruption of telephone service questions for adjusting
for nontelephone household bias (same as a previous
technology subgroup recommendation).
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— Develop or acquire a data-dissemination system that
allows customized tabulations with coefficients of varia-
tion (same as a previous recommendation by the tech-
nology subgroup for Internet-based analysis capability).

System Challenges
In the past, funding restrictions for BRFSS have required

the BRFSS program to charge other CDC organizations and
external programs for adding questions to the survey. This
strategy enabled the system to continue but resulted in a ques-
tionnaire content determined by the ability to pay, with pub-
lic health and state priorities sometimes being a secondary
consideration. In addition, this system hampered long-term
questionnaire development and planning. However, in the
fiscal year 2003 budget, the U.S. Congress appropriated an
increase for BRFSS that will allow CDC to begin implementing
the changes recommended in this report.

The system challenges subgroup affirmed the importance
of partnerships between CDC and the states. BRFSS provides
state- and substate-level data and builds state capacity. States
seek standardization from CDC for BRFSS. Program input
from CDC is also critical to states and to the state-level
programs that use BRFSS data (e.g., state diabetes programs).

System Challenges Recommendations

• Discontinue selling space on the core portion of the sur-
vey. The system challenges subgroup recommended that
a secured funding should be provided to BRFSS for its
core questions and operation. This funding for the survey
should include funds to meet ongoing needs for data col-
lection, quality assurance, and technical assistance for both
CDC staff and states. In addition, funds should be avail-
able for BRFSS for research and development regarding
survey methodology. This stream funding should be a
dedicated percentage of the overall budget of the Divi-
sion of Adult and Community Health, NCCDPHP, or
CDC.

• The committee also recommended that the questionnaire’s
funding structure and its content should be separated.
Core-level funding should be stable (i.e., a minimum
amount of funding should be guaranteed for BRFSS).
Funding should be structured for the long term rather
than from year to year to facilitate long-term planning in
states. By securing the funding for the core level, scien-
tists at CDC and the state health departments could

decide on questions to be added to the survey. BRFSS
users would be able to monitor health-risk factors associ-
ated with leading causes of mortality in the United States.
BRFSS staff and their state partners will be able to better
plan future activities. Programs at CDC will be able to
determine earlier what questions will be added to the sur-
vey, allowing for better planning for prevention programs
at the local and national level.

Conclusion
BRFSS is a powerful tool for building health-promotion

activities, and the system is a critical part of public health in
the United States. Implementing the recommendations made
by the three subgroups will ensure that BRFSS continues pro-
viding valuable information for action at the local, state, and
national levels. In the fiscal year 2003 budget, the U.S.
Congress appropriated an increase for BRFSS that will allow
CDC to begin implementing the changes recommended in this
report.

References
1. US Department of Health and Human Services. Healthy people 2010

(conference ed, in 2 vols). Washington, DC: US Department of Health
and Human Services, 2000.

2. CDC. BRFSS in action: tracking health objectives. Atlanta, GA: US
Department of Health and Human Services, CDC, National Center for
Chronic Disease Prevention and Health Promotion, 2002. Available at
http://www.cdc.gov/brfss/dataused.htm.

3. Bureau of the Census. Phoneless in America [Statistical brief ]. Washing-
ton, DC: US Department of Commerce, Economics and Statistics
Administration, Bureau of the Census, 1994. Publication no. SB/94-16.

4. SAS Institute, Inc. SAS system, version 8. Gary, NC: SAS Institute, Inc.,
2002.

5. Nelson DE, Holtzman D, Bolen J, Stanwyck CA, Mack KA. Reliability
and validity of measures from the Behavioral Risk Factor Surveillance
System (BRFSS). International Journal of Public Health 2001;46(Suppl
1):1–42.

6. Camburn DP, Lavarkas PJ, Battaglia MP, Massey JT, Wright RA. Using
advance respondent letters in random-digit–dialing telephone surveys.
In: 1995 proceedings of the section on survey research methods. Alexan-
dria, VA: American Statistical Association, 1995;964–74.

7. American Association for Public Opinion Research. Standard definitions:
final dispositions of case codes and outcome rates for surveys. Ann Arbor,
MI: American Association for Public Opinion Research.

8. Frankel MR, Srinath KP, Battaglia MP, et al. Using data on interruptions
in telephone service to reduce nontelephone bias in random-digit–
dialing survey. In: 2000 proceedings of the section on survey research
methods. Alexandria, VA: American Statistical Association, 2000;647–52.

https://www.cdc.gov/brfss/dataused.htm


12 MMWR May 23, 2003

Behavioral Risk Factor Surveillance System
May 22–23, 2002

Participants, Prevention Strategy Meeting on the Behavioral Risk Factor Surveillance System, May 22–23, 2002: Martin Frankel, Ph.D., Baruch
College, Cos Cob, Connecticut; Fritz Scheuren, Ph.D., University of Chicago, Chicago, Illinois; Michael W. Link, Ph.D., Research Triangle Institute International,
Research Triangle Park, North Carolina ; Eve Powell-Griner, Ph.D., National Center for Health Statistics, CDC; and Charles Hunt , M.P.H., Kansas
Department of Health and Environment, Topeka, Kansas.
Technologic Challenges Subgroup: James Lepkowski, Ph.D., University of Michigan, Ann Arbor, Michigan; William S. Garvin, National Center for
Chronic Disease Prevention and Health Promotion, CDC; Vickie Clewis, Southern Research Group, Jackson, Mississippi; Michael Battaglia, M.A., Abt
Associates, Inc., Cambridge, Massachusetts; Harry McGee, M.P.H., Michigan Department of Community Health, Lansing, Michigan; Stephen J. Blumberg,
Ph.D., National Center for Health Statistics, CDC; and Michael W. Link, Ph.D., Research Triangle Institute International, Research Triangle Park, North
Carolina.
Methodologic Challenges Subgroup: Peter Mariolis, Ph.D., National Center for Chronic Disease Prevention and Health Promotion, CDC; William D.
Kalsbeek, Ph.D., University of North Carolina, Chapel Hill, North Carolina; Colm O’ Muircheartaigh, Ph.D., National Opinion Research Center, Chicago,
Illinois; Linda Martin, M.S., Georgia Division of Public Health, Atlanta, Georgia; Martin Frankel, Ph.D., Baruch College, New York, New York; Fritz
Scheuren, University of Chicago, Chicago, Illinois; and Charlie Palit, Ph.D., University of Wisconsin, Madison, Wisconsin.
System Challenges Subgroup: Joanne Grunbaum, Ed.D., National Center for Chronic Disease Prevention and Health Promotion, CDC; David E. Nelson,
M.D., National Institutes of Health, Bethesda, Maryland; Charles Hunt, M.P.H., Kansas Department of Health and Environment, Topeka, Kansas; Michael
Schooley, M.P.H., and Gloria Colclough, National Center for Chronic Disease Prevention and Health Promotion, CDC; and Eve Powell-Griner, Ph.D.,
National Center for Health Statistics, CDC.
Review Panel: Marshall Krueter, Ph.D., (Facilitator), Atlanta, Georgia; Donna Stroup, Ph.D., Wayne Giles, M.D., and Ali Mokdad, Ph.D., National Center
for Chronic Disease Prevention and Health Promotion, CDC.
CDC Behavioral Risk Factor Surveillance System Team: Indu Ahluwalia, Ph.D.; Lina Balluz, Sc.D.; William P. Bartoli; David W. Brown, M.S.P.H., M.Sc.;
Julie Brown; Gloria J. Colclough; Clark H. Denny, Ph.D.; Kathy A. Douglas, Ph.D.; Evelyn Dunn; Earl Ford, M.D.; William S. Garvin, III; David Gilbertz,
M.S.; Jane Grimsley; Ronald N. Goodson, M.S.W.; Ruth Jiles, Ph.D.; Kenneth J. Laliberte, M.P.A.; Karin A. Mack, Ph.D.; Kathleen Y. McDuffie, Ph.D.;
Peter Mariolis, Ph.D.; Ali Mokdad, Ph.D.; Wilmon Murphy; Catherine Okoro, M.S.; Luann Rhodes, M.P.H.; James Ribble; Yolanda Rowe; Bill Scott; Ajay
Sharma; Carol A. Stanwyck, Ph.D.; Horace V. Thompson; and Machell Town, M.Sc., Division of Adult and Community Health, National Center for
Chronic Disease Prevention and Health Promotion.



know what matters.

Dispatch

dis  • patch:  n       
              1 : a written message, 

particularly an official communication, 

sent with speed; see also MMWR.

(dis-'pach)

M
orbidity and M

ortality W
eekly Report

Weekly

August 9, 2002 / Vol. 51 / No. 31

Centers for Disease Control and Prevention

SAFER   �   HEALTHIER   �   PEOPLE TM

This report summarizes West Nile virus (WNV) surveillance

data reported to CDC through ArboNET and by states and

other jurisdictions as of August 7, 2002.

United States
During the reporting period of July 31–August 7, a total of

68 laboratory-positive human cases of WNV-associated ill-

ness were reported from Louisiana (n=40), Mississippi (n=23),

Texas (n=four), and Illinois (n=one). During the same

period, WNV infections were reported in 447 dead crows,

263 other dead birds, 42 horses, and 183 mosquito pools.

During 2002, a total of 112 human cases with laboratory

evidence of recent WNV infection have been reported from

Louisiana (n=71), Mississippi (n=28), Texas (n=12), and Illi-

nois (n=one). Five deaths have been reported, all from Louisi-

ana. Among the 98 cases with available data, 59 (60%)

occurred among men; the median age was 55 years (range:

3–88 years), and the dates of illness onset ranged from June 10

to July 29.In addition, 1,076 dead crows and 827 other dead birds

with WNV infection were reported from 34 states, New York

City, and the District of Columbia (Figure 1); 87 WNV

infections in horses have been reported from 12 states

(Alabama, Florida, Georgia, Illinois, Kentucky, Louisiana,

Minnesota, Mississippi, North Dakota, South Dakota, Ten-

nessee, and Texas). During 2002, WNV seroconversions have

been reported in 52 sentinel chicken flocks from Florida,

Nebraska, and Pennsylvania; and 425 WNV-positive mos-

quito pools have been reported from 12 states (Alabama, Geor-

gia, Illinois, Indiana, Massachusetts, Mississippi, New Jersey,

Ohio, Pennsylvania, South Dakota, Texas, and Virginia), New

York City, and the District of Columbia.

West Nile Virus Activity — United States, July 31–August 7, 2002,

and Louisiana, January 1–August 7, 2002
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