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Abstract:

A central issue facing injury prevention research today is how to collect self-reported data
on injury and violence from a geographically dispersed public, quickly, cost effectively, and
with a reasonable degree of confidence in the quality of the results. Questions about
eroding frame coverage, declining participation rates, and increasing potential for bias
have raised doubts about the long-term viability of random-digit-dial (RDD) telephone
surveys for injury prevention research. So where does the future lie? The four articles in
this volume, as well as other research, point down two paths: (1) continued reliance on
RDD, or (2) adoption of alternative survey designs. Continued use of RDD methodology
will require additional research in the areas of response rate improvement, techniques for
enhancing postsurvey adjustments, and cost-effective approaches to nonresponse bias
analysis. Moving away from a strict reliance on RDD methodology, injury prevention
research could adopt mixed-mode approaches (such as combining telephone, mail, and
web-based surveys) or make use of address-based sampling frames as a method for reaching
sample members currently missed by most RDD approaches. Either way, the future of
collecting self-reports of injury and injury prevention data will be more complex and

require considerable resources.
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Introduction

he use of random-digit-dial (RDD) telephone
I surveys for collection of information on injury
prevention and violence is at a crossroads. At
issue is how to collect self-reported data on injury and
violence, especially sensitive questions, from a geo-
graphically dispersed public—quickly, cost effectively,
and with a reasonable degree of confidence in the
quality of the results, given that many of the standard
approaches to data collection are facing serious obsta-
cles. While RDD telephone surveys have served as the
primary vehicle for collecting public health informa-
tion over the past three decades, questions about
declining sample frame integrity and falling rates of
participation, as well as concerns about bias, raise
doubts about the long-term viability of this approach
for injury-prevention research.

The reliability and validity of survey estimates de-
pends on minimizing potential data biases. Nonre-
sponse bias, which is a function of both the level of
nonresponse and differences between survey partici-
pants and nonparticipants on measures of interest, is
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viewed as a significant and growing problem in the
survey industry."? Response rates in many household
surveys, including two of the largest sources of infor-
mation on injury and violence—the Behavioral Risk
Factor Surveillance System (BRFSS) and the National
Crime Victimization Survey (NCVS)—have been de-
clining over time, spurring researchers to explore tech-
niques for increasing survey participation.** However,
when response rate boosting measures are used indis-
criminately, the problem of nonresponse error may
actually be exacerbated by improving participation in
some groups but not others. As a result, such measures
may actually increase the distinctions between partici-
pants and nonparticipants, thereby increasing the po-
tential for nonresponse bias.??

Additionally, the nature of nonresponse in RDD
studies is changing, becoming less a function of active
refusals and more a mix of refusals and numbers where
no one is ever reached.! The proliferation of call
screening devices (e.g., telephone answering machines,
caller ID, and privacy managers), advances in personal
telephone services (such as cellular telephones, hand-
held computers, and telephone number portability),
and a growing concern over personal privacy have
combined to increase the likelihood that a telephone
number dialed for a survey is less likely to be answered
today compared to the past. Therefore, finding tech-
niques that will improve participation without inadver-
tently increasing survey bias is a considerable challenge.
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So where does the future lead? The featured theme
articles®~!! in this volume, as well as other research,
point down two paths: (1) continued reliance on RDD
telephone surveys, or (2) adoption of alternative sam-
pling frames and modes of data collection. If RDD
methodology is to remain viable, continued research is
essential for developing ways of improving participation
rates, methods for post-survey adjustment, and assess-
ment of the validity of estimates. First, methods for
improving participation include the use of incentives®
and improving interviewer training.'® Research on pre-
notification techniques and cultural and language bar-
riers to survey participation are also needed. Second,
more work is required on post-survey adjustments to
refine the techniques used to ensure that the survey
samples properly reflect the population of interest. In
addition to standard adjustments, newer techniques
should be considered such as adjusting for households
with no telephone service, cell phone-only house-
holds, and potential early cooperator bias. Further-
more, cost-effective ways of conducting nonresponse
bias analysis are needed, such as the approach pro-
posed by Johnson et al.”?

Alternatively, moving away from a strict reliance on
RDD telephone surveys, mixed-mode approaches using
combinations of methods (e.g., telephone, mail, and
web-based surveys) could be adopted for data collec-
tion. As Galesic et al.” highlight, there is considerable
research on the use of alternative modes, but little work
on how modes might be combined to reach and
encourage a broader set of respondents to participate.
More recent research has examined the use of address-
based sampling frames rather than RDD as a method
for sampling survey participants.'?*~'* Databases such as
those available from the U.S. Postal Service (USPS)
offer exciting new possibilities for reaching sample
members currently missed by most RDD approaches.
We consider how these different streams of research
might shape the way in which information on injury
and violence-related topics is collected.

Continued Improvement of RDD Telephone Surveys

Some studies suggest that low response rates may not
necessarily affect survey estimates. For example, reports
have demonstrated that for response rates in the 40%
to 70% range, the level of nonresponse bias does not
appear to change significantly.*!'® Lacking sufficient
theories capable of predicting when high nonresponse
rates imply nonresponse bias and when they do not,
however, many researchers have taken a cautious ap-
proach and continued to seek ways of improving survey
participation. This strategy assumes that as response
rates increase, the potential for nonresponse bias de-
creases. This could occur as a result of either reducing
the size of the nonresponding group or interviewing a
more diverse and representative sample of respon-
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dents. Research on maximizing response rates has
tended to focus on operational characteristics of survey
designs that are within the researcher’s ability to con-
trol. These include the use of incentive payments,
better training of interviewers, use of pre-notification
techniques, and better understanding of the cultural
and language barriers involved.

Incentives

As discussed by Singer and Bossarte,® survey methodol-
ogists and practitioners have long recommended that
incentives be considered for surveys that target respon-
dents who are difficult to reach.'®17 Pre-paid incentives
are often more effective in improving survey participa-
tion than are contingent or promised incentives.'®1?
Use of pre-paid incentives is somewhat problematic
with RDD surveys, however, as addresses are typically
available for only 40% to 60% of the potentially eligible
sample, depending on the type of address-matching
strategy employed. Offering incentives to only a partic-
ular subgroup (those with identifiable addresses) has
the potential to increase differential nonresponse bias,
given that characteristics of those with publicly identi-
fiable addresses are often different from those for
which addresses cannot be identified.?’

Moreover, the interviewing context for studies fo-
cused on injury and violence is sometimes much differ-
ent from that of surveys on other topics. Not only is
there disclosure of highly personal information, but
there may also be risk of physical harm from a violent
partner if participation in the survey is revealed. There
is also the practical consideration of how to get incen-
tives into the hands of respondents without putting
them at risk. Incentives, whether monetary or nonmon-
etary, often have to be mailed, thereby increasing the
potential for harm to some respondents if a violent
household member opens the mailed package. Al-
though this does not preclude the use of incentives, it
does mean that implementation needs to be consid-
ered carefully, including how to convey the offer and
how the person will receive the incentive. Understand-
ing the potential effects of incentives in surveys on
injury and violence could be improved by research
efforts that (1) delineate the role incentives play in the
decision to participate in surveys of sensitive topics such
as firearm ownership and storage, drinking and driving,
child supervision, and exposure to interpersonal vio-
lence or the perpetration of violence; and (2) identify
the types of incentives and delivery mechanisms that
are most effective in improving response but minimiz-
ing potential harm to the respondent.

Role of Interviewers

Interviewers vary greatly in their skills and abilities to
persuade sample members to participate in a survey. As
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O’Brien summarizes,' survey participation is thought
to be driven primarily by the social environment of the
sample member, the sociopsychological attributes of
the respondent, the survey design, and interviewer
attributes and skills. Increasing the likelihood of a
successful interview in any survey requires that inter-
viewers be trained in what they need to say, how to
convey the information (e.g., tone of voice, pace of
speech, attitude projected), and how to listen effec-
tively to what is said, what is not said, and any other cues
given by the respondent during the interview.

Surveys on sensitive topics and violence require
stronger interviewing skills than those required for
typical interviewing, including better understanding of
the subject matter, ready familiarity with potential
resources to offer the sample member when appropri-
ate, the ability to quickly and efficiently respond to
subtle cues that the respondent may be feeling unsafe,
handling refusal cases in a more sensitive manner, and
finding ways for interviewers to debrief or talk about
potentially upsetting experiences without revealing
confidential information. To acquire flexible and effec-
tive approaches to gaining respondent cooperation,
new as well as experienced interviewers require a
learning environment that realistically simulates the
experiences that they are likely to have during an actual
interview.?! Repetitive practice in a constructive learn-
ing environment can give interviewers more effective
decision-making skills and greater confidence during
telephone surveys, which can help minimize the
amount of on-the-job learning that is necessary. In the
survey world, on-thejob learning by new interviewers
can result in numerous unsuccessful interview attempts
at the start of a study, leading to lower response rates,
mid-interview break-offs , lower quality data, delayed
schedules, and increased costs.

Additional research is needed to improve under-
standing of (1) how sample members and interviewers
interact over the telephone during surveys on sensitive
topics, (2) the methods that are most successful for
helping interviewers learn the particular skills required
to conduct such interviews, and (3) the most effective
ways of allowing interviewers to practice and hone these
skills before fielding the survey.

Survey Pre-Notification

Evidence is growing that the use of advance letters in
telephone surveys can improve response rates.?’-*%2?
However, their effectiveness can be variable, influenced
by factors such as topic sensitivity and survey sponsor-
ship.24~27 The utility of advance letters is also limited by
the availability of addresses for sample members. As
with incentives, use of advance letters with only the
subset of RDD cases with identifiable addresses may
increase the potential for nonresponse bias to the
degree that differential response increases differences
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between respondents and nonrespondents on issues of
importance in the survey.

Furthermore, use of advance letters may be problem-
atic for studies of sensitive topics. If the subject matter
is particularly sensitive and the letter sufficiently de-
tailed, participation rates could actually decrease. Inap-
propriate use of advance letters may also place some
sample members at risk, particularly if they are victims
of intimate partner violence and the violent partner
sees the letter. Understanding in this area could be
improved by studies that delineate (1) the conditions
under which advance letters should and should not be
used in injury-related surveys, (2) the most effective
means of conveying the sensitive content of the survey
without negatively impacting participation, and (3) the
effectiveness of advance letters across a range of injury-
related topics.

Reaching Racial and Ethnic Minority Populations

The proportion of racial and ethnic minority members
who participate in RDD surveys is often lower than the
proportion in the overall U.S. population. Reasons for
these lower rates may include disproportionate mistrust
of the government and research community, cultural
barriers, lower rates of literacy and understanding of
health issues, high mobility patterns, suboptimal data-
collection procedures, and the limited number of lan-
guages in which surveys are typically offered.?®=3°
There has been considerable growth over the past two
decades in the percentage of U.S. residents who speak
primarily a language other than English. According to
the 2000 census, 47.0 million (18%) of the 262.4
million people aged 5 years or older spoke a language
other than English at home.*® “Linguistic isolation” is
defined by the U.S. Census as living in a household in
which all members aged 14 years and older speak a
non-English language and also speak English less than
“very well.”*” In 2000, approximately 4.5% of the U.S.
population could be considered linguistically isolated,
with this percentage varying across different ethnic
subgroups.*® Because most telephone surveys are typi-
cally conducted in English only, language isolation
leads to nonresponse among people who do not speak
English. Offering surveys in English and Spanish, how-
ever, can reduce to less than 2% the percentage of the
U.S. population who would not be able to respond
solely due to language.

Injury researchers need to develop survey designs
that better address the increasingly complex racial,
ethnic, and linguistic mix of the U.S. population. A U.S.
Department of Health and Human Services report
recommended that “culturally and linguistically appro-
priate interviewing techniques need to be employed at
all times when conducting surveys on racial and ethnic
issues.”® Researchers need to be cognizant of the
customs, values, and beliefs of persons in minority
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communities, particularly as they relate to the sharing
of personal information, including healthcare practices
and health conditions. Researchers also need to con-
sider increasing the number of languages in which a
survey is offered, especially in communities where
language isolation is high. Moreover, it is important to
ensure that the translated questions are culturally
equivalent in terms of coherence and appropriateness.
Unfortunately these steps are often not easy to imple-
ment and can require considerable resources. There is
a dearth of research on these issues, particularly as they
relate to injury, violence, and other sensitive topics.
Some topics, such as sex and violence, may be viewed
quite differently across different racial/ethnic commu-
nities making cross-cultural comparisons difficult. This
is, therefore, fertile ground for injury-prevention
research.

Post-Survey Adjustments and Bias Assessments

In conjunction with survey design features and opera-
tional considerations, researchers typically use a host of
backend adjustments to minimize potential bias due to
noncoverage and nonresponse. Additionally, nonre-
sponse bias analyses are increasingly being used to
quantify the level of nonresponse bias in estimates.

Post-Survey Adjustments

Most surveys conducted today use a variety of methods
to improve the relationship between sample and pop-
ulation distributions, thereby reducing the potential for
bias in survey estimates. These adjustments typically
focus on reducing potential bias due to under-coverage
of the population, particularly if under-coverage is
greater in some subgroups of the population than
others (e.g., younger adults, racial/ethnic minorities)
or to nonresponse by selected sample members. Such
adjustments often include the following:

Base sampling weights. These weights adjust for the
probabilities of selection at both the household and
individual level, and typically include adjustments to
account for (1) the number of telephone numbers in
the sampling frame represented by the sampled num-
ber, (2) multiple telephone lines in a household, and
(3) within-household selection probabilities in house-
holds with multiple eligible respondents.

Interview nonresponse adjustment. The base sampling
weights are adjusted to more accurately reflect the
number of eligible sample members in the target
population that each respondent with a completed
interview represents.

Post-stratification to known population totals. Further
adjustment is made to ensure that sample totals equal
some external total based on the target population for
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characteristics most closely related to the outcome
variables of interest.

Because small sample sizes can restrict the utility of
post-stratification, other newer adjustment techniques
are being used with greater frequency, such as raking
(i.e., sample balancing). Raking typically involves pro-
portional adjustment of survey weights to the marginals
of one or more control totals and can help reduce
nonresponse and noncoverage bias as well as sample
variability.” The utility for injury research is that raking
can be conducted using known distributions of the
population for variables more directly related to the
topic of interest, provided that similar information is
collected from the survey respondents. Ideally, raking
should be conducted on variables that exhibit a close
association with outcome variables or are strongly re-
lated to nonresponse or noncoverage. There are also
potential drawbacks, however, if these adjustments in-
crease sample variability by increasing the variability of
the final weights. If the larger weights are not capped or
trimmed, the sample variance estimates may become
quite large.

Other forms of adjustment are also being explored.
One is an adjustment for telephone service interrup-
tion, intended to help account for the fact that RDD
surveys do not reach households without telephones.*’
The adjustment assumes that respondents who experi-
ence temporary interruption in telephone service are
similar in characteristics and behaviors to those with no
telephone service. Researchers have also suggested a
similar approach for making adjustments for cell
phone-only households, that is, households with a cell
phone but no landline telephone.*! Another approach
uses level of effort (typically the number of calls made
to a number) to adjust for “early cooperator bias,” that
is, the potential for those who respond early in a survey
to differ significantly on variables of interest from those
who respond later in the survey or not at all.*?

Post-survey adjustments need to be applied with care.
For example, in instances where the factors driving
nonresponse are correlated with a given survey mea-
sure, adjustments may actually increase differential
nonresponse bias. More thorough investigation is
needed for how these and other approaches might be
effectively applied to injury research to ensure the
validity and accuracy of estimates produced.

Nonresponse Bias Analyses

Analyses of nonresponse bias are increasingly being
used to evaluate the quality of survey data.*® Such
analyses typically involve one or more of the following:

e Examination of response rates. While the level of
nonresponse does not necessarily translate to bias,
large differences in the response rates of subgroups
can serve as indicators that potential biases may
exist. The approach is limited in that it typically does
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not deal with nonresponse adjustments made to
reduce the bias, and response rates can be calculated
only for those subgroups where the subgroup char-
acteristics are known for both the respondents and
nonrespondents.

e Comparison of sample and frame estimates. Sample
estimates from survey respondents are compared to
the population values computed from the sampling
frame. The strength of this approach is that any
differences are due solely to sampling and nonre-
sponse error. However, only variables on the sam-
pling frame, such as geographic distribution for
RDD surveys, can be used in such comparisons.

e Comparison with external data sources. Survey esti-
mates can also be compared with estimates from
other surveys with similar items. Although large
differences may indicate potential bias, differences
cannot be solely attributed to nonresponse bias
because there are many other possible sources of the
differences (e.g., coverage disparities, differing field
periods, differences in question wording, and con-
text effects).

Increasing nonresponse has made bias analysis an
essential component of the research process. As John-
son et al.? point out, surveys estimating injury-control
risk factors are often particularly vulnerable to nonre-
sponse error, making adjustment and assessment of
such error a necessary practice. As bias analyses become
more widely used, newer, more refined techniques will
likely be established to aid in this effort.

Moving Beyond RDD

Given the growing number of issues facing RDD survey
approaches, it is imperative that researchers explore
alternative designs for collecting self-reported informa-
tion. These designs could include use of alternative or
mixed-mode surveys, new frames (e.g., address based)
from which to sample potential respondents, or both.

Mixed Modes

Web surveys and more traditional mail surveys are
increasingly being viewed as possible alternatives or
complements to telephone data collection. The use of
alternative modes may extend the reach of a survey by
encouraging participation across a broader mix of the
population.***> As Galesic et al.” point out, however,
using or combining various approaches to data collec-
tion has its drawbacks. Varying modes of data collection
can produce varying results even when identical ques-
tions are asked of the same persons.**~*7 Computer-
assisted interviewing can also affect survey responses
when compared with noncomputerized methods, par-
ticularly within a self-administered setting.*® Addition-
ally, there may be analytic difficulties that arise from
combining data from different modes, particularly if

448 American Journal of Preventive Medicine, Volume 31, Number 5

estimates from the two modes do not agree. In these
cases the analyst may have to adjust for over- or
under-reporting in a given mode when providing ag-
gregate estimates.

For injury research, multiple modes may be benefi-
cial in some instances, but detrimental in others. The
cost-effective mode alternatives to telephone surveys
are often self-administered surveys conducted either via
mail or web surveys. Because self-administered surveys
tend to give higher reports of sensitive behaviors, use of
these approaches may actually improve data quality,
particularly for surveys on topics such as sexual behav-
ior, perpetration of violence, firearm ownership and
storage, drug use, drinking and driving, and child
supervision.*-** For surveys on topics such as intimate
partner violence, however, both mail and web surveys
could be problematic. As mentioned earlier, correspon-
dence with a sample participant via the mail may be
compromised if the partner opens or sees the mail
package. Likewise, a partner may become suspicious if
the sample participant is spending a prolonged time on
the computer. The partner may have spyware installed
on the computer that would capture the information
entered by the sample member, potentially increasing
her or his risk of harm. Considerable research is still
required to determine when, how, and in what combi-
nations these alternative modes might best be used for
these types of studies.

Alternative Sampling Frames

Over the past decade, the integrity of RDD sampling
frames has increasingly been called into question. RDD
sampling frames have always excluded the portion of
the population (approximately 1.7%) who have no type
of telephone in their household.”! Additionally, many
survey organizations have adopted “list-assisted” RDD
sampling approaches, which exclude telephone num-
bers (approximately 3% to 4% of all households) in
“zero blocks”—that is, banks of 100 telephone numbers
with no directory-listed households.?®

Noncoverage problems have been further exacer-
bated with the increased use of cellular telephones.
Data collected January through June 2005 as part of the
National Health Interview Survey study found that
approximately 6.7% of households used cell phones
only, with this percentage expected to increase over
time.?! Moreover, the demographic characteristics of
persons in cell phone—only households differ signifi-
cantly from those in households with landlines with the
former being more likely to live with a roommate, to
rent their home, and to be younger (aged 18 to 24
years). Because most RDD samples are typically drawn
from area code-exchange combinations assumed to be
land-line numbers (including mixed-use exchanges),
most cell phone-only households are excluded from
RDD sampling frames. A dualframe approach using
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separate frames of landline and cell phone exchanges is
one potential solution to the problem of cell phone—
only households. While a few studies have been con-
ducted using this approach, the design has a number of
obstacles including the inefficiency of the cell-phone
sample frame and lack of “gold standard” data for
appropriate weighting and post-survey adjustments.®?
When we consider all sources of under-coverage in
RDD frames (i.e., households with no telephones, those
in zero blocks, and cell phone—only households), the
percentage of U.S. households not covered by RDD
frames may be as high as 9% to 11%.

Moreover, the geographic specificity of numbers in
RDD sampling frames is being eroded with the advent
of number portability, whereby people can choose to
port their land-line telephone number to a cell phone
or vice versa.’* This allows individuals, within certain
limits, to take their number from one geographic area
to another; however, from an RDD sampling perspec-
tive, the number would remain in its original area
code-exchange bank. There is similar concern with the
growth of voice-over Internet protocol (VolIP) as a
communication medium. While many users of VoIP
telephones are accessible using standard RDD meth-
ods, a small but growing number are using VoIP for
long-distance communications whereby the telephone
number may be assigned to one geographic area, but
the call terminates at a household outside of that area.

In response to these growing RDD frame integrity
issues, researchers are testing new frames from which to
sample respondents to develop good-quality, efficient,
cost-effective household survey designs. The growth of
database technology has allowed for the development
and maintenance of large computerized address data-
bases that may provide survey researchers with an
inexpensive alternative to RDD for drawing household
samples. One potential alternative is the Delivery Se-
quence File (DSF) used by the USPS. The DSF is a
computerized file that contains all delivery-point ad-
dresses serviced by the USPS, with the exception of
general delivery.'? The file is readily accessible from
most third-party survey sample vendors. The standard-
ized format of the frame also facilitates geocoding of
addresses and linkage to other external data sources
such as the Census ZIP code tabulation areas (ZCTA)
data. These data can then be used to stratify the frame
for sampling of target populations.

Initial evaluations of the DSF as a means of reducing
the costs associated with enumeration of households in
area probability surveys have proven promising.”>-
The studies show that for a survey of the general
population, the DSF offers potential coverage of 97% of
the households in the United States, thereby providing
a cost-effective and timely sampling frame. Recently,
the DSF was used as a sampling frame for a BRFSS pilot
study, which found that with three mailings (an initial
questionnaire, postcard follow-up, and follow-up ques-
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tionnaire mailing), the response rates obtained ranged
from 40% to 50%.'*7'* The approach was successful in
reaching both cell phone-only households and house-
holds with no reported telephone service. Respondents
to the mail survey tended to be older and more
educated than those interviewed in the RDD version of
BRFSS; however, there tended to be relatively few
differences in the estimates obtained when the mail
and telephone surveys were compared.'* While use of
the DSF appears promising despite some potential
limitations, its utility as a sampling frame for conduct-
ing surveys on sensitive topics has yet to be examined.

Conclusion

The future direction of data collection for injury and
violence prevention research is unclear. What is cer-
tain, however, is that the telephone as a mode of
contacting sample members will continue to be a
mainstay of survey research efforts for the foreseeable
future, even if RDD designs are replaced or augmented.
Research on sensitive topics via the telephone, how-
ever, will have to be conducted with greater care and
forethought to maximize the potential of tools such as
incentives and advance letters, while minimizing poten-
tial risks. These studies often face additional burdens,
including greater training and skill requirements for
interviewers and limitations on the types of external
information available for making more sophisticated
post-survey adjustments. Research in this area would be
best served by a multipronged approach. Researchers
need to work under the assumptions that RDD surveys
will continue to be conducted and that these surveys
will benefit from additional research on how to im-
prove participation while simultaneously reducing the
potential risks to sample members. In parallel, however,
continued research and testing of potential alternative
designs are essential for paving the way for future data
collection efforts in this area.

The findings and conclusions in this report are those of the
authors and do not necessarily represent the views of the
Centers for Disease Control and Prevention.

No financial conflict of interest was reported by the authors
of this paper.

References

1. Steeh C, Krigis N, Cannon B, DeWitt J. Are they really as bad as they seem?
Nonresponse rates at the end of the twentieth century. J Official Stat
2001;17:227-47.

2. Groves RM, Couper MP. Nonresponse in household interview surveys. New
York: Wiley, 1998.

3. de Leeuw ED, de Heer W. Trends in household survey nonresponse: a
longitudinal and international comparison. In: Groves RM, Dillman DA,
Eltinge JL, Little R], eds. Survey nonresponse. New York: Wiley, 2002:41-54.

4. Curtin R, Presser S, Singer E. The effects of response rate changes on the
index of consumer sentiment. Public Opinion Q 2000;64:413-28.

5. Lessler JT, Kalsbeek WD. Nonsampling error in surveys. New York: Wiley,
1992.

Am ] Prev Med 2006;31(5) 449



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

21.

23.

24.

26.
27.
28.
29.

30.

31.

450 American Journal of Preventive Medicine, Volume 31, Number 5

. Simon TR, Mercy JA, Barker L. Can we talk? Importance of random-digit-

dial surveys for injury prevention research. Am J Prev Med 2006;31:406-10.

. Galesic M, Tourangeau R, Couper MP. Complementing random-digit-dial

telephone surveys with other approaches to collecting sensitive data. Am J
Prev Med 2006;31:437—-43.

. Singer E, Bossarte RM. Incentives for survey participation: when are they

“coercive”?. Am ] Prev Med 2006;31:411-18.

. Johnson TP, Holbrook AL, Cho YI, Bossarte RM. Nonresponse error in

injury-risk surveys. Am J Prev Med 2006;31:427-36.

O’Brien EM, Black MC, Carley-Baxter LR, Simon TR. Sensitive topics,
survey nonresponse, and considerations for interviewer training. Am J Prev
Med 2006;31:419-26.

Link MW, Kresnow M-]. Future of random-digit dialed surveys for injury
prevention and violence research. Am ] Prev Med 2006;31:444-50.

Link M, Battaglia M, Giambo P, Frankel M, Mokdad A, Rao S. Assessment
of address frame replacements for RDD sampling frames. In: 2005 Pro-
ceedings of the Survey Methodology Section. Alexandria VA: American
Statistical Association, 2005 (CD-ROM).

Link M, Battaglia M, Frankel M, Osborn L, Mokdad A. Effectiveness of
address-based sampling frame alternatives to RDD: BRFSS mail survey
experiment results. In: 2005 Proceedings of the Survey Methodology
Section. Alexandria VA: American Statistical Association, 2005 (CD-ROM).
Link M, Battaglia M, Frankel M, Osborn L, Mokdad A. Address-based versus
random-digit-dialed surveys: comparison of key health and risk indicators.
Am J Epidemiol, doi: 10.1093/aje/kwj310.

Keeter S, Miller G, Kohut A, Groves R, Presser S. Consequences of reducing
nonresponse in a large national telephone survey. Public Opinion Q
2000;64:125-48.

Hansen RA. A self-perception interpretation of the effect of monetary and
nonmonetary incentives on mail survey response behavior. ] Market Res
1980;17:77-83.

Singer E, VanHoewyk ], Gebler N, Raghunathan T, McGonagle K. The
effect of incentives on response rates in face-to-face, telephone, and mixed
mode surveys. ] Official Stat 1999;15:217-30.

Church AH. Estimating the effect of incentives on mail survey response
rates: a meta-analysis. Public Opinion Q 1993;57:62-79.

Singer E. The use of incentives to reduce nonresponse in household
surveys. In: Groves RM, Dillman DA, Eltinge JL, Little R], eds. Survey
nonresponse. New York: Wiley, 2002:163-77.

. Link M, Mokdad A. Advance letters as a means of improving respondent

cooperation in RDD studies: a multi-state experiment. Public Opinion Q
2005;69:572-87.

Link M, Armsby P, Hubal R, Guinn C. Accessibility and acceptance of
responsive virtual human technology as a telephone interviewer training
tool. Computers Hum Behav 2006;22:412-26.

. Hembroff LA, Rusz D, Rafferty A, McGee H, Ehrlich N. The cost-

effectiveness of alternative advance mailings in a telephone survey. Public
Opinion Q 2005;69:232—45.

Goldstein KM, Jennings MK. The effect of advance letters on cooperation
in a list sample telephone survey. Public Opinion Q 2002;66:608-17.
Groupe-d’analyse-des-comportements-sexuels-en-France. Analysis of sexual
behavior in France (ACSF): what kind of advance letter increases the
acceptance rate in a telephone survey? Bulletin-de-Methodolgie-So-
ciologique 1992;35:46-54.

. Kulka RA, McNeill J]. An evaluation of alternative procedures for reducing

refusals in telephone surveys of the general public. Paper presented at the
annual conference of the American Association for Public Opinion Re-
search, Buck Hill Falls PA, 1983.

Singer E, Hoewyk JV, Maher MP. Experiments with incentives in telephone
surveys. Public Opinion Q 2000;64:171-88.

Snow RE, Prather JE. Program evaluation using a follow-up telephone
survey: the effects of a prior letter. Eval Rev 1986;10:85-94.

Link M, Mokdad A, Stackhouse H, Flowers N. Race, ethnicity, and linguistic
isolation as determinants of participation in public health surveillance
surveys. Prev Chronic Dis 2006. Available at: www.cdc.gov/pcd/issues/
2006/jan/05_0055.htm.

Hoyo C, Reid ML, Godley PA, Parrish T, Smith L., Gammon M. Barriers and
strategies for sustained participation of African-American men in cohort
studies. Ethn Dis 2003;13:470-6.

Moorman PG, Newman B, Millikan RC, Tse CK, Sandler DP. Participation
rates in a case-control study: the impact of age, race, and race of
interviewer. Ann Epidemiol 1999;9:188-95.

Corbie-Smith G, Thomas SB, St George DMM. Distrust, race, and research.
Arch Intern Med 2002;162:2458-63.

32.

33.

34.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

55.

Hughes GD, Sellers DB, Fraser LB, Knight BN, Areghan GA. Commentary:
barriers and strategies for sustained participation of African-American men
in cohort studies. Ethn Dis 2003;13:534-6.

Hunt SM, Bhopal R. Self report in clinical and epidemiological studies with
non-English speakers: the challenge of language and culture. J Epidemiol
Community Health 2004;58:618-22.

Hunt SM, Bhopal R. Self-report in research with non-English speakers. BMJ
2003;327:352-3.

. Institute of Medicine. Health literacy: a prescription to end confusion.

Washington DC: National Academies Press, 2004.

Shin HB, Bruno R. Language use and English-speaking ability: 2000. U.S.
Census Bureau, 2003. Available at: www.census.gov.

U.S. Department of Commerce. Census 2000 summary file technical
documentation. Washington DC: U.S. Census Bureau, 2004. Available at:
WWW.CEnsus.gov.

U.S. Department of Health and Human Services, National Committee on
Vital and Health Statistics. Improving the collection and use of racial and
ethnic data in HHS. Washington DC: U.S. Department of Health and
Human Services, 1999. Available at: www.aspe.hhs.gov/datacncl/
racerpt.index.htm.

Battaglia MP, Izrael D, Hoaglin DC, Frankel MR. Practical considerations in
raking survey data. Paper presented at the Tenth Biennial CDC and ATSDR
Symposium on Statistical Methods, Bethesda MD, March 1-2, 2003.
Frankel MR, Srinath KP, Hoaglin DC, et al. Adjustments for non-telephone
bias in random-digit dialing surveys. Stat Med 2003;22:1611-26.

Jay ED, DiCamillo M. Identifying recent cell phone-only households in
RDD surveys. Paper presented at the 2nd International Conference on
Telephone Survey Methodology, Miami FL, January 11-15, 2006.

Biemer P, Link M. Evaluating and modeling early cooperator bias in RDD
surveys. In: Lepkowski J, Tucker C, Brick M, et al., eds. Telephone surveys:
innovations and methodologies. New Jersey: Wiley. In press.

Brick JM, Bose J. Analysis of potential nonresponse bias. In: Proceedings of
the Survey Methodology Section. Alexandria VA: American Statistical
Association, 2005 (CD-ROM).

Dillman DA. Mail and Internet surveys: the tailored design method. New
York: Wiley, 2000.

Couper MP. Web surveys: a review of issues and approaches. Public
Opinion Q 2000;64:464-94.

Tourangeau, R, Smith T. Asking sensitive questions: the impact of data
collection, question format, and question context. Public Opinion Q
1996;60:275-304.

Link M, Mokdad A. Use of alternative modes for health surveillance
surveys: results from a web/mail/telephone experiment. Epidemiology
2005;16:701-4.

Turner CF, Ku L, Rogers SM, et al. Adolescent sexual behavior, drug use,
and violence: increased reporting with computer survey technology. Sci-
ence 1998;280:867-73.

Link M, Mokdad A. Effects of survey mode on self-reports of adult alcohol
consumption: comparison of web, mail, and telephone. ] Stud Alcohol
2005;66:239-45.

O’Reilly JM, Hubbard ML, Lessler JT, et al. Audio and video computer
assisted self-interviewing: preliminary tests of new technologies for data
collection. J Official Stat 1994;10:197-214.

Blumberg S, Luke J, Cynamon M. Telephone coverage and health survey
estimates: evaluating the need for concern about wireless substitution. Am J
Public Health 2006;96:926-31.

Brick JM, Waksberg J, Kulp D, Starer A. Bias in list-assisted telephone
samples. Public Opinion Q 1995;59:218-35.

Keeter S. The cell phone challenge to survey research: national polls not
undermined by growing cell-only population. Washington DC: Pew Re-
search Center for the People and the Press, 2006. Available at:
http://people-press.org/reports/display.php3?ReportID=276.

. Link M, Town M. RDD sampling frames and cell phones: the BRFSS

experience. Presentation at the Second Cell Phone Summit, New York,
February 3-4, 2005.

Iannacchione VG, Staab JM, Redden DT. Evaluating the use of residential
mailing addresses in a metropolitan household survey. Public Opinion Q
2003;76:202-10.

. O’Muircheartaigh C, Eckman S, Weiss C. Traditional and enhanced field

listing for probability sampling. In: 2003 Proceedings of the Survey
Methodology Section. Alexandria VA: American Statistical Association,
2003 (CD-ROM).

www.ajpm-online.net


http://www.cdc.gov/pcd/issues/2006/jan/05_0055.htm
http://www.cdc.gov/pcd/issues/2006/jan/05_0055.htm
http://www.census.gov
http://www.census.gov
http://www.aspe.hhs.gov/datacncl/racerpt.index.htm
http://www.aspe.hhs.gov/datacncl/racerpt.index.htm
http://people-press.org/reports/display.php3?ReportID=276

	The Future of Random-Digit-Dial Surveys for Injury Prevention and Violence Research
	Introduction
	Continued Improvement of RDD Telephone Surveys
	Incentives
	Role of Interviewers
	Survey Pre-Notification
	Reaching Racial and Ethnic Minority Populations
	Post-Survey Adjustments and Bias Assessments
	Post-Survey Adjustments
	Base sampling weights
	Interview nonresponse adjustment
	Post-stratification to known population totals

	Nonresponse Bias Analyses

	Moving Beyond RDD
	Mixed Modes
	Alternative Sampling Frames

	Conclusion
	References


