
C
S
S
M

A

I

T
r
a
d
c
l
S
a
S
s
s
p

t
s
h
a
p
p
s
f
I

F
l
R
A

P
2

A
©

omplementing Random-Digit-Dial Telephone
urveys with Other Approaches to Collecting
ensitive Data
irta Galesic, PhD, Roger Tourangeau, PhD, Mick P. Couper, PhD

bstract: Surveys of sensitive topics, such as the Injury Control and Risk Surveys (ICARIS) or the
Behavioral Risk Factors Surveillance System (BRFSS), are often conducted by telephone
using random-digit-dial (RDD) sampling methods. Although this method of data collection
is relatively quick and inexpensive, it suffers from growing coverage problems and falling
response rates. In this paper, several alternative methods of data collection are reviewed,
including audio computer-assisted interviews as part of personal visit surveys, mail surveys,
web surveys, and interactive voice response surveys. Their strengths and weaknesses are
presented regarding coverage, nonresponse, and measurement issues, and compared with
RDD telephone surveys. The feasibility of several mixed mode designs is discussed; none of
them stands out as clearly the right choice for surveys on sensitive issues, which implies
increased need for methodologic research.
(Am J Prev Med 2006;31(5):437–443) © 2006 American Journal of Preventive Medicine
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ntroduction

he National Center for Injury Prevention and
Control of the Centers for Disease Control and
Prevention routinely conducts surveys on topics

elated to injury prevention and control. These surveys
re typically conducted by telephone using random-
igit-dial (RDD) sampling methods. Key examples in-
lude the Sexual Violence and Intimate Partner Vio-
ence modules in the Behavioral Risk Factor
urveillance System (BRFSS), the National Violence
gainst Women Survey, and the Injury Control and Risk
urveys. An important characteristic of all of these
urveys—one that they share with many other federal
urveys—is that they ask sensitive questions about peo-
le’s behavior and experiences.
Telephone surveys have been an attractive alternative

o face-to-face surveys for decades. The principal rea-
ons have been savings in costs and time, with relatively
igh levels of coverage of the general population. In
ddition, there is some evidence that reducing the
hysical presence of the interviewer may increase re-
orting of sensitive behaviors. However, telephone
urveys have come under increasing threat in the past
ew years in terms of both coverage and nonresponse.
n this paper, the issues relating to telephone surveys

rom the Joint Program in Survey Methodology, University of Mary-
and (Galesic, Tourangeau), College Park, Maryland; and Survey
esearch Center, University of Michigan (Tourangeau, Couper),
nn Arbor, Michigan
Address correspondence and reprint requests to: Mirta Galesic,
p
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nd the possible alternatives for accurately measuring
ensitive topics among probability samples of the gen-
ral public are reviewed, beginning with a brief review
f the prevailing threats to inference from telephone
urveys. Selected alternative modes of data collection
re then reviewed, followed by a discussion of their
trengths and weaknesses relative to RDD telephone
urveys.

roblems with Random-Digit-Dial Surveys
overage Issues

elephone coverage of households in the United States
as remained relatively steady in the range of about
5% for several decades now, and the coverage prop-
rties of telephone surveys are well established.1 As of
he first half of 2005, Blumberg et al.2 estimated that
1.6% of adults in the United States live in households
ith landline telephone service. This leaves 6.7% of the
dults who live in households with wireless service only
nd 1.7% without any service at all. However, while the
nder-coverage of the poor, those in rural areas, and
hose with less access to health care has been shown to
ave limited impact on the estimates on a wide variety
f topics, the fact that certain at-risk groups are dispro-
ortionately excluded from telephone surveys may bias
stimates regarding domestic violence and injury, espe-
ially for certain subgroups.

The problem of noncoverage in telephone surveys is
gain receiving attention from survey researchers, pri-
arily because of the trend away from fixed landline
hones to mobile or cellular phones. The United States

4370749-3797/06/$–see front matter
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s in the midst of an upheaval in the structure of
elephone service, following similar changes in Europe
nd Asia in the last decade.2–6 While the current
ituation does not appear too problematic, it seems
nevitable that the trend toward mobile phones will
orce survey researchers to re-think their approach to
elephone surveys.

Cell phone users without landlines are especially
hallenging to estimates gained through RDD surveys,
ecause RDD samples exclude cell phone numbers.
arious sources converge at the estimate that about 6%
f U.S. households can be reached only by cell
hones.2,5,7 Compared with adults living in landline
ouseholds, adults living in cell phone–only house-
olds are more often younger (almost 20% of the
roup aged 15 to 24 years lives in cell phone–only
ouseholds), Hispanic, not married, and renters.5 In
ddition to demographic differences, the cell phone–
nly people may be different in some health-related
ehaviors. For example, data from the National Health
nterview Survey show that cell phone–only adults
onsume more alcoholic drinks and are more likely to
moke and to be uninsured than adults who live in
ouseholds with a landline.2 This can induce bias in
revalence estimates of these behaviors obtained
hrough RDD surveys. A recent experiment conducted
y the Joint Program in Survey Methodology8 has
hown that although cell phone numbers can be in-
luded in RDD samples, there are three drawbacks:
esponse rates are lower (e.g., 22.1% vs 34.0% for a
0-minute questionnaire via cell phone and landline
elephone, respectively), incentives are needed to com-
ensate for the cost to the respondent, and respon-
ents are more likely to be involved in other activities
hile completing the survey.

onresponse Issues

he paper by Johnson et al.9 deals with nonresponse in
DD surveys in greater depth, but we briefly review a

ew key issues here. First, it is generally accepted that
elephone response rates are declining, and the pace of
ecline may have accelerated in recent years.10,11 Many
lame the rise of telemarketing for this trend, although
vidence of this link is hard to come by. The introduc-
ion of the Federal Communications Commission
FCC)’s National Do-Not-Call Registry may help, but we
ave not yet seen any evidence of a slowing or reversal

n the decline in telephone response rates, and the
egistry may have come too late. People have already
hanged their answering behavior and adopted a vari-
ty of tools to screen unwanted telephone calls.12 The
ecline in telephone response rates may also be related
o emerging trends in time away from home, compet-
ng demands, and a host of other factors outside the

ontrol of survey researchers.13 s

38 American Journal of Preventive Medicine, Volume 31, Num
Second, there may not be a direct relationship be-
ween response rates and nonresponse bias. For exam-
le, Keeter et al.14 compared a standard RDD design
ith a relatively low response rate to a more rigorous
esign with a higher response rate and found few
ifferences on a variety of attitude measures. Curtin et
l.10 assessed the impact of excluding initial refusals
nd harder-to-reach respondents from samples ob-
ained in the Survey of Consumer Attitudes from 1979
o 1996 and found only minimal effects on survey
stimates. However, surveys with both high and low
esponse rates may suffer from substantial nonresponse
ias, as recently demonstrated by Groves.15

easurement Issues

everal comparisons of telephone surveys with face-to-
ace surveys have generally concluded that the two yield
imilar results for nonsensitive items.16–18 However,
elephone interviews appear to be less effective than
ersonal interviewing in eliciting sensitive information,
nd the data typically show a higher social desirability
ias for data collected by telephone.17,19–21 While some
tudies find the opposite effect,22,23 the de Leeuw and
an der Zouwen study17 is particularly telling since it is

meta-analysis based on a large number of mode
omparisons.

To an increasing degree, both face-to-face and tele-
hone surveys use self-administration rather than an

nterviewer for sensitive items. In the case of face-to-
ace interviewing, audio computer-administered self-
nterviewing (ACASI) is used. In telephone surveys, the
orresponding technology is called telephone ACASI
r interactive voice response (IVR). Both methods are
iscussed in more detail below.

lternatives to Telephone Surveys
udio Computer-Assisted Self-Interviewing

f all the methods of data collection currently available
o survey researchers, the combination of ACASI, face-
o-face contact with the household by an interviewer,
nd area probability sampling may be the closest thing
o a “gold standard” for measuring sensitive topics.

overage and nonresponse issues. Area probability
ampling may not yield complete coverage of the
opulation. For instance, it necessarily misses the
omeless, typically misses some fraction of dwelling
nits, and omits some people within partially enumer-
ted households. In high-quality surveys, such as the
urrent Population Survey, the coverage is probably
lose to 95% of the population,24 far exceeding that of
ny other method. For example, 10% or more of all
ouseholds are typically omitted from telephone sur-
eys (because 8.4% of the households have no landline

ervice,2 and about 4% are in “zero banks” [groups of

ber 5 www.ajpm-online.net
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00 consecutive possible numbers, none of which is a
esidential listing]).25

Surveys in which interviewers contact the household
n person also typically have higher response rates than
hose in which the household is contacted by telephone
nterviewer or is mailed a questionnaire.26,27 Despite
ecent declines in response rates, several federal surveys
hat are done face-to-face still have response rates of
bout 90%.28 Thus, face-to-face recruitment of mem-
ers of an area probability sample is likely to minimize
oth coverage and nonresponse errors compared to
elephone, mail, or web surveys.

easurement issues. The ACASI approach also has
ery desirable measurement properties as well. An
nterviewer is present to establish the legitimacy and
mportance of the survey and to instruct the respon-
ent in the use of the laptop computer that administers
he questions. The questions are presented both visu-
lly onscreen and aurally via earphones so that even
espondents with low levels of literacy can take part.29

CASI combines the power, flexibility, and standard-
zation of automation with the privacy of self-adminis-
ration. At least five experiments have compared ACASI
ith some other method of self-administration (such as
paper self-administered questionnaires), and all indi-

ate that ACASI is at least as good as the alternative
ethods for eliciting reports about sensitive informa-

ion.29–33 For example, Lessler et al.31 reported higher
evels of reporting of illicit drug use with ACASI than
ith a self-administered paper questionnaire.
Because of these desirable properties, several na-

ional surveys that collect sensitive information have
witched to ACASI in conjunction with area probability
amples; these include the National Survey of Drug Use
nd Health and the National Survey of Family Growth.
owever, one major drawback to this methodology is

he expense involved. Currently, face-to-face interviews
ith national area probability samples can run as high
s $1000 per completed case, depending on the length
f the interview, the need for initial screening to

dentify members of rare populations, the target re-
ponse rate, and other factors. Clearly, for many studies
hese costs will be prohibitive.

Surveys on domestic violence raise particular issues
n that it is important to keep other family members,
specially the potential abuser, from learning the topic
f the survey. Aquilino et al.34 showed that computer
ssisted self-administration reduced the impact of the
resence of other people, apparently because the an-
wer “disappeared” in the computer, rather than leav-
ng a paper trail. However, it is not clear which modes
rovide the greatest confidentiality, because other fam-

ly members can open a mail survey, look over the
houlder in an ACASI or web survey, or listen in on a

elephone interview. r

ovember 2006
ail Surveys

ail surveys have some advantages over other methods
f data collection. They are considerably cheaper, have
elatively stable response rates, and may improve re-
orting of sensitive issues. On the other hand, there is

ittle control over who completes the questionnaire,
hether the instructions are being followed, and
hether the questions are understood as intended.

overage and nonresponse issues. Mail surveys usually
equire a list of addresses to which the questionnaires
an be sent. Such lists may exist for limited populations,
uch as the employees of an organization or subscribers
o a certain service, but they are not available for most
ationally targeted surveys. Nevertheless, once a satis-

actory frame is available, it is relatively easy to select
ood quality samples. The inherently lower cost of mail
urveys (e.g., half or less than half of the cost of a
ompleted telephone interview35) allows for more geo-
raphically dispersed and larger samples than in com-
arable interviewer-administered surveys.
Although mail surveys are often perceived as suffer-

ng from low response rates, some studies suggest that
esponse rates of 60% may be possible in mail sur-
eys.26,27,35–37 Furthermore, the response rates to mail
urveys have remained relatively stable during the pe-
iod of significant decline in response rates for tele-
hone and face-to-face surveys.27 However, nonrespon-
ents to mail surveys may be different from the
espondents in some important ways, such as in gender,
ducation, or cognitive abilities.38

A further challenge for mail surveys is lack of control
ver selecting the target respondent among all persons
ho can be reached at a given address. While in

ace-to-face and telephone surveys interviewers can
mplement various respondent selection procedures, in

ail surveys one has to rely on the good judgment and
onscientiousness of survey recipients. Even with spe-
ific written instructions about the appropriate selec-
ion procedure, there is no guarantee that this proce-
ure will actually be followed.39,40

easurement issues. Because they are self-adminis-
ered, mail surveys have some important advantages
ver interviewer-assisted modes. Most notably, many
tudies have shown an overwhelming effect of self-
dministration on levels of reporting sensitive behav-
ors.41 For example, Schober et al.42 showed that paper
elf-administered questionnaires sharply increased the
eported rate of illicit drug use compared to inter-
iewer administration. A major disadvantage of mail
urveys is that the researcher has little control over the
esponse process. For example, there is no way to know
hether the respondents are reading the questions and

nstructions thoroughly, whether they understand the
uestion in the intended way, or whether they look up

ecords when asked to do so.

Am J Prev Med 2006;31(5) 439
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he Internet

eb surveys have several advantages over other survey
odes. The most prominent ones are lower costs and

igher speed of data collection, elimination of geo-
raphic limitations, ease of use of audio and video
lements, and automated features that can improve
ata quality. On the other hand, web surveys are
hreatened by serious coverage and sampling difficul-
ies and generally have relatively high nonresponse
ates.43

overage and nonresponse issues. Internet surveys of
he general population are prone to serious coverage
iases, since a significant portion of the population still
oes not have access to the Internet, and there are large
ifferences between those with access and those with-
ut. According to Nielsen/Net Ratings, only 75% of the
.S. population had access to the Internet from home

n 2004,44 and less than 50% used the Internet at least
nce in the last month.44 Furthermore, people without
ccess to the Internet are significantly different from
hose who do have access, with the former more likely
o be older, less educated, poorer, black or Hispanic,
nd unemployed.44–47

Nonresponse can arise in different phases of an
nternet survey. Some of the e-mail invitations never
each some sample members, some who received the
-mail never read it, of those who start the online survey
ome give up immediately and some later, and often
nly a relatively small portion of the sample completes
he questionnaire (e.g., only 35% of the sample de-
cribed by Lozar Manfreda et al.48 and Vehovar et
l.49). An advantage of online surveys is that respon-
ents’ behavior can be well documented even when
hey break off before the end of the survey.50

Overall, response rates in web surveys vary widely and
epend on factors such as the type of population, the
ampling procedure, and whether incentives are of-
ered. In his review of web surveys, Schonlau51 reported
esponse rates that ranged from less than 1% in a
onvenience sample of web users contacted by web site
dvertising to 75% in a U.S. Census Bureau establish-
ent survey. For list samples, web surveys usually get

ower response rates than mail surveys,43,51 although
here are some exceptions.52–54

As in mail surveys, a researcher cannot be sure who
ompletes the web survey. In pre-recruited web survey
anels, participants usually complete a screening ques-
ionnaire and provide a personal e-mail address
hrough which they can be invited to surveys. While
here is no guarantee that the invitees will not forward
he survey to others, in practice this appears to be of
egligible concern.

easurement issues. Like all computer-assisted sur-
eys, web surveys allow for complex routing and skips,

utomated edits and checks, randomizations, and feed- t

40 American Journal of Preventive Medicine, Volume 31, Num
ack and assistance to the respondents. These auto-
ated routines can improve the quality of data,55,56

lthough some require that a respondent’s browser can
un active content such as JavaScript. Web surveys also
nable easy implementation of various visual elements,
uch as pictures, symbols, and animation. While this
an make a web questionnaire more interesting to the
espondents and improve their comprehension of the
uestions, the added visual elements can also change
he measurement properties of questions.57,58

Like mail surveys, web surveys are inherently self-
dministered. That can enhance reporting of sensitive
ehaviors, although it also reduces the researcher’s
ontrol over how respondents understand and answer
he questions. The absence of interviewers may reduce
ocial desirability bias in web surveys, in accord with
omparable findings from computer-assisted self inter-
iewing (CASI) and computer-assisted personal inter-
iewing (CAPI) questionnaires,59 but these gains have
et to be clearly demonstrated. Some studies suggest
hat computerization itself may have similar effects to
elf-administration.60–63

nteractive Voice Response

he telephone counterpart to ACASI is known vari-
usly as interactive voice response, touchtone date
ntry, or telephone ACASI. We will refer to this mode
f data collection as IVR, the most widely used term.
egardless of the label, the method involves an auto-
ated telephone interview, in which the computer

lays a recording of the questions and the respondents
ndicate their answers by pressing one of the number
eys on their telephone hand-set or, increasingly, by
aying the number corresponding to their answer
loud. Tourangeau et al.64 provide a review of most of
he studies examining this method of data collection.
elative to computer-assisted telephone interviewing
CATI), IVR should produce some cost savings from
educed interviewer time, but we know of no studies
hat estimate these savings.

overage and nonresponse issues. Since the members
f an IVR sample are usually recruited via RDD sam-
ling, the coverage problems for an IVR are typically
he same as those for telephone surveys generally—that
s, more than 10% of all households are likely to be
xcluded because they lack a landline telephone or
heir telephone number falls into a bank that is ex-
luded from the frame.

In a typical IVR study, the respondents are initially
ontacted by a telephone interviewer, who collects
ome demographic information and switches the re-
pondent to the IVR system. The response rates to the
nitial portion of the interview are similar to those of
ther RDD surveys; in addition, however, respondents
ay drop out during the switch to IVR or part way
hrough the IVR portion of the interview.64 These

ber 5 www.ajpm-online.net
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ropout rates are often substantial (e.g., 24% in Cooley
t al.,65 and 18% in Gribble et al.66). Tourangeau et
l.64 found that asking a few innocuous questions
efore the switch can significantly reduce the dropout
ate.

easurement issues. Advocates of IVR point to its
ositive impact on reports about sensitive behaviors.
or example, Turner et al.67 report that respondents
re more likely to admit risky sexual behaviors in an
VR interview than in a conventional CATI. Gribble et
l.66 found that the IVR respondents were more likely
o report illicit drug use than CATI respondents. Tou-
angeau et al.,64 show reduced positivity bias in cus-
omer satisfaction surveys done via IVR compared to
he same questions administered in CATI interviews.

ore generally, IVR seems to bring some of the gains
rom self-administration into telephone interviews, al-
hough it is not yet clear whether the gains from IVR
re as large as those from other forms of
elf-administration.

ixed-mode Designs

any survey researchers see mixed-mode designs as a
romising means to offset the rising costs of survey data
ollection and to counter declining response rates and
overage. Mixed-mode designs come in many different
avors, but three are relevant to surveys of sensitive

opics: dual-frame designs, single-frame designs, and
anel designs. Each of these approaches is reviewed
riefly in turn.

ual-Frame Designs

he idea behind this approach is to use more than one
rame to compensate for the coverage weaknesses of a
ingle frame. Such designs may be attractive for re-
eated cross-sectional surveys, where relatively infre-
uent surveys conducted using more costly and higher-
uality methods (e.g., face-to-face or telephone) are
upplemented with more frequent measurement using
nother mode (e.g., Internet, mail). The data from the
igh-quality surveys are then used to calibrate the
stimates from the lower-quality surveys with larger
ample sizes to produce trends that can be projected to
he larger population. Perhaps the most typical dual
rame design combines a large-scale RDD survey with
maller face-to-face surveys targeted at those areas with
ow telephone coverage.68 This approach is used on the
ational Survey of America’s Families.69 It is also
ossible to use a second frame to increase efficiency in
nding members of a specific subgroup. For example,
ensus data could be used to identify areas with a high
ercentage of minority residents (e.g., Hispanics), and
n address list could be used to sample from those

reas. t

ovember 2006
ingle-Frame Designs with Mode Option

his approach has been used in several surveys in which
he main mode of data collection is mail. Two of the

ore prominent examples are the Decennial Census70

nd the American Community Survey (ACS).71 In each
ase, the mailed questionnaire contains an invitation to
omplete the survey over the Internet. The goal is to
educe the costs of data collection, but relatively few
CS or Census respondents availed themselves of the
pportunity to provide the data via the web. This
ethod is based on the assumption that measurement

rror is invariant across modes for the basic demo-
raphic items that these surveys collect. This assump-
ion is less likely to hold in the case of surveys on
ensitive topics.

In a variant of this approach, Link and Mokdad40

xplored the feasibility of the web and mail as options
or the BRFSS. In two separate experiments conducted
n four states, a subset of an RDD sample that could be

atched to addresses was invited, by mail, to complete
web or mail survey. Telephone follow-up was used for
onrespondents. Link and Mokdad40 found that over-
ll response rates were increased using this strategy,
elative to the telephone-only approach, but they found
ignificant demographic differences in those who com-
leted the survey using the different modes.40 For
xample, mail respondents were significantly older
han those who responded on the web, and both of the
elf-administered groups were older than the telephone
espondents. They also found significant differences
etween web and telephone modes in responses to
everal questions on health conditions and risk behav-
ors. For example, even after controlling for differences
n demographic characteristics, web respondents were
onsistently more likely than both mail and telephone
espondents to report that they had five or more drinks
n at least one occasion within the last 30 days.72

anel Designs

here are also many ways to mix modes in the context
f panel studies. We focus here on the recruitment of
espondents via the telephone, with follow-up via mail
r Internet. This approach does not solve the coverage
r nonresponse concerns about the telephone mode,
ut uses the pool of telephone respondents as a frame
or later surveys.

In a recent example, Fricker et al.73 conducted a
hort telephone screener using RDD sampling meth-
ds. Those who reported Internet access were ran-
omly assigned to a web survey or a telephone inter-
iew. The response rate for the screener was 42.5%. Of
hose assigned to the web mode, 51.6% completed the
nline survey, compared with 98.1% of those assigned
o the telephone interview, which immediately followed

he screener. Two similar studies74,75 had even lower

Am J Prev Med 2006;31(5) 441
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verall response rates. In another example of this
pproach, called the Knowledge Networks panel, mem-
ers are recruited through RDD surveys and then
rovided with Internet access in exchange for partici-
ation in online surveys.76,77

To summarize, while mixed-mode designs are an
ttractive option for certain types of studies (particu-
arly for panel surveys and list-based samples), they are
ot a panacea for the problems that ail RDD surveys of

he general population. In particular, the use of web
ata collection as part of a mixed-mode strategy be-
omes an attractive option for survey researchers under
everal conditions: (1) enough members of the sample
re both willing and able to respond via the web to
ustify the investment in this mode; (2) the data quality
ifferences across the modes are negligible, permitting
he merging of data from different sources; and (3) the
ntroduction of the alternative mode offers some tan-
ible benefit such as increased overall response rates,
reater timeliness, or reduced costs.

onclusion

raditionally, survey researchers have relied on three
ain methods of data collection—telephone interviews
ith members of RDD samples, face-to-face interviews
ith members of area probability samples, and mail
uestionnaires sent to members of list samples. We
iscussed these three methods (with ACASI used in
lace of the traditional face-to-face interviews), plus two
elatively recent additions to the list—IVR interviews
nd web surveys. Finally, we also briefly discussed briefly
ixed mode surveys that combine two or more of these

ptions.
Each of these methods of data collection has it pros

nd cons, but no method stands out as clearly the right
hoice for surveys on sensitive issues. As societal trends
ake people increasingly harder to reach and more

ifficult to persuade to take part in surveys,78 research
rganizations will likely need considerable investments

n methodologic research just to maintain the current
evels of coverage and response rates. We believe such
nvestments are well worth the cost if surveys are to
ontinue to yield accurate information for important
olicy decisions.

o financial conflict of interest was reported by the authors of
his paper.
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