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Research on mode of administration of surveys increasingly appears in the
literature. Little research includes comparisons by sample frame as well as by
mode. This research examines differences in efficiency using two types of sample
frames (address-based samples [ABS] or random digit dialing [RDD] samples)
and multiple modes (web-based surveys, mailed questionnaire, and telephone
interview) among adult respondents. Matching telephone numbers to addresses
was conducted on both samples. A test of the effectiveness of making
modifications to drop point locations in the ABS was also undertaken. A higher
proportion of addresses were matched to telephone numbers in an ABS but with
less accuracy than matching telephone numbers to addresses in an RDD sample.
Costs per competed interview were lower using the RDD than when using the
ABS. Efforts to specify apartment numbers in drop point locations in the ABS
were not found to be cost effective. Overall, for both demographic and
substantive question outcomes, survey frame has less of an impact than survey
mode on measures of response rate and cost.

INTRODUCTION

Declining response rates in random-digit dialing (RDD) surveys have given
rise to discussions on new modes of data collection (Couper 2011). Some
large scale surveys have moved from RDD samples to address-based samples
(ABS) in order to ensure coverage (Shook-Sa et al. 2014) and allow respondents
to access surveys by web (McMaster et al. 2017). While ABS offer some
advantages, one drawback is that often apartment numbers are not included,
resulting in mail delivery to a common mail drop location shared by multiple
residents of a single address. Drop point locations are problematic in large
cities, with many potential respondents residing in multifamily building and
may also be problematic in rural areas where many families share a common
delivery point. Multifamily drop point may bias the sample by reducing the
chances of persons with such addresses to receive invitations to participate
(American Association of Public Opinion Research 2016).
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Researchers have tried to reach respondents using multiple modes, using either
sequential or concurrent research designs (Mauz et al. 2018). Web-based
surveys offer quicker and less expensive options to collect data (Campbell,
Venn, and Anderson 2018), but response rates are often lower (Cook, Heath,
and Thompson 2000; Sauermann and Roach 2013; Manfreda et al. 2008).
The selection of frame may limit the ability to use some modes. This is due
to the fact that ABS frames do not include accurate telephone numbers for all
addresses (Harter et al. 2018; Kali and Cervantes 2016), and RDD frames do
not include accurate addresses for all telephone numbers (Biemer and Lyberg
2003). In the past, landline RDD samples were often matched to addresses
in order to send advance letters to potential respondents (Biemer and Lyberg
2003) or, in some cases, to push RDD sample respondents to the web.
Traditionally, landline telephone numbers could be accurately matched to
addresses, and cell phones were not able to be matched at all. Recently cell
phone matches have improved but remain low (at approximately 20%). The
ability to match addresses to telephone numbers in an RDD has declined over
time as cell phone numbers become larger proportions of samples while the
ability to match telephone numbers to addresses in an ABS is improving. This
improvement may offer the potential to use telephone interviews as a mode
with an ABS. Likewise the improvement in matching addresses to cell phone
numbers may offer future capacity to use RDD samples for mail or push to
web modes. Using a questionnaire from a long standing health survey, this
research examines the effectiveness of two samples (ABS and RDD) and three
modes (web-based, mail, and telephone) for groups of adults in a single state.

BACKGROUND

The Behavioral Risk Factor Surveillance System (BRESS) is a system of health-
related telephone surveys administered in each of the states and participating
U.S. territories. Traditionally, a telephone survey, the BRESS has used an RDD
sample of over 450,000 adults annually (Centers for Disease Control and
Prevention 2018). Approximately half of the sample is cell phone and half
landline. Landline telephone numbers have been matched to addresses by most
states in order to send advance letters to households with sampled numbers.
However, prior to the administration of the 2019 BRESS, cell phone numbers
had not been matched to addresses. The declining response rates of RDD
samples have been observed for some time (Link et al. 2008), although the
BRESS has retained relatively high response rates, with a median (among the
states) of 45.3% in 2017 (Centers for Disease Control and Prevention 2017). As
the proportion of cell phone numbers has increased on the BRFSS, questions
have arisen as to the feasibility of matching addresses to cell phone numbers.
Similarly, there has been an improvement in the ability to match ABS to
telephone numbers (American Association of Public Opinion Research 2016).
The BRFSS conducts pilots of potential new methods and data collection
protocols. Since there are a number of questions on effectiveness of both
samples and modes, a pilot was designed to test the effectiveness (in terms
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of cost, practicality, timeliness, and response rate) for multiple modes using
both ABS and RDD samples. The pilot was to focus on the following research
questions:

1. Can telephone numbers and addresses for ABS and for RDD be
matched accurately?

2. Can ABS and RDD samples be used to divert respondents to a web-
based survey?

3. Can sequential modes be used as a cost savings methodology?

4. Can we improve response rates for ABS drop box locations?

METHODS

Two samples (one ABS and one RDD) were drawn of adults who reside in the
state of New York. New York was chosen because it includes both urban and
rural populations and includes a large number of mail drop locations. Both
samples underwent address-telephone matching. Originally, a target number
of 200 completes was set for each mode/sample using the BRFSS core
questionnaire (Centers for Disease Control and Prevention 2018). The ABS
respondents were first pushed to web by a mailed invitation, followed by a
mailed questionnaire and then telephone interviews for those addresses with
matched telephone numbers. The RDD sample, comprised of both landline
and cell phone numbers, was invited to participate online by a mailed
invitation. A second mode using mailed questionnaires followed. The RDD
sample did not include telephone interviews due in part to project budget
issues, but also because the effectiveness of calling on the BRFSS RDD sample
is known (Centers for Disease Control and Prevention 2017). Calling
protocols and response rate calculations followed standard procedures set by
the BRESS. Figure 1 illustrates the method for achieving the targeted number
of completes.
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RDD ABS
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Target web completes: Target web completes: Target web completes:
200 200 200
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Target mail completes: Target mail completes: Target mail completes:
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v
Target CATI completes:
200

Figure 1: Sampling and sequential mode methods.

An experiment was undertaken to determine whether ABS drop point
response rates could be improved if research on specific addresses was
undertaken to identify apartment numbers. After the telephone matching was
completed, the sample was split between non-drop point addresses and drop
point addresses (where multiple housing units share a mail receptacle).

Drop point records were split into two experimental groups. For Group 1,
research (e.g., Internet searching of realty websites) was conducted to
determine the naming conventions associated with the units at a given address
(such as Unit 1, Apt. B, Suite 3, etc.). After these naming conventions were
determined, each record was copied to create a new record containing the
original drop point street address and unique secondary addresses. For Group
2, a record's "drop count” variable (i.e., the number of units associated with a
given drop point address) was used to determine the number of copies to make
of that record.

Data collection went from February 2018-May 2018. All mailings and
telephone interviews originated from the ICF survey operations center in
Martinsville, VA. Costs per complete were calculated strictly using data
collection costs and eliminating administrative, programming, and overhead
costs.

RESULTS AND DISCUSSION

Of the 12,542 numbers in the RDD sample, only 22.4% matched to addresses.
Of those that were matched and responded, 59% verified that the address was
correct. Response rates among the RDD sample to participate in the web were
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very low (2.1%) and the invitation to participate by mail about a month later
(see Table 1) only improved the response rate to 8.4%. Table 1 indicates that
the mail questionnaires ($51.67) were less expensive than web-based responses
($56.06). This is due to the fact that so many mailings pushing respondents to
web were required to get each response.

The ABS respondents were provided with three opportunities to participate.
As Table 1 illustrates, the initial push to the web resulted in high costs and low
response rates. As would be anticipated, response rates were higher when the
telephone numbers associated with the addresses were listed and not identified
as drop point locations. Response rates improved (5.6%) when the entire
questionnaire was mailed to the addresses, but costs per complete among some
portions of the sample (notably those matched to unlisted telephone numbers)
increased ($78.07). In the final mode, respondents were contacted by
telephone. Response rates improved again (to 11.7%), and costs for landline
completes dropped to $52.57 but rose for cell phone respondents ($92.06).
Table 1 includes a comparable cost for BRESS interviews (not part of the
pilot) as illustrations of what completed interviews might have cost from the
RDD sample. Cell phone interviews are typically more expensive as they must
be hand dialed, and the number of dialings per complete is higher. For the
BRESS, although cooperation rates (measured as proportions of persons who
complete the questionnaire after screening) are higher for cell phone than
landline (median of 83.5% and 65.0%, respectively), there is a much higher
rate of unknown eligibility of dialed numbers for cell phone than for landline
(46.7% to 15.6%, respectively; Centers for Disease Control and Prevention
2017).

In the mail survey, respondents were asked whether anyone in their household
had the telephone number listed in the sample file. In total, 48% of ABS
respondents said that was the correct telephone number (compared to 59% of
RDD mail respondents). An additional 7% of ABS respondents reported that
the number was correct for another person in their household, compared to
9% of RDD mail respondents. ABS computer-assisted telephone interviewing
(CATI) respondents were also asked to confirm the address in the sample file.
While the majority of respondents (60%) confirmed their address (indicating
a correct telephone and address match in the sample file), 28% of ABS CATI
respondents answered that the address in the sample file was incorrect. This
indicates that in addition to the 9% of addresses returned as undeliverable, a
relatively high percentage of surveys may have been completed by unintended
recipients. The targeted number of completes was not achieved in each mode,

especially falling short for RDD respondents pushed to the web (n=57).
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Table 1: RDD and ABS outcomes

RDD sample outcomes

Mailing Mailing description Zgigdmp Quantity mailed Completes Cost per complete
1 Mailed invitation to participate by web 2/2/18 2,813 57 (response rate web 2.1%) $56.06
2 Mall_eq package of full questionnaire to 3/1/18 2,722 164_1 (resoponse rate web and $51.67
participate by mail mail 8.4%)
2018 costs per complete for Landline: $65.16
NY BRFSS Cell phone: $78.40
ABS outcomes
Contact Contact description Date Quantity Completes Cost per complete
Overall: 173
unlisted: 48 Overall: $63.81 unlisted: $59.01
1 Mailed invitation to participate by web 2/2/18 9,2242 listed: 125 listed: $64.26 Listed (w/o drop
(Response rate 1.9% web point): $53.31
only)
Overall: 525
Mailed package of full questionnaire to unlisted: 87 Overall: $46.45 unlisted: $78.07
2 s ‘; b gma“ q 3/1/18 8,799 listed: 438 listed: $40.17 listed (w/o drop
P P Y (response rate 5.6% web + point): $34.73
mail)
Overall: 184
5,270 landline: 80 .
3 Telephone interview 4/5/18 (2,945 landline; 2,325 cell phone: 104 Eiﬁd'ér;ifii% ‘
cell phone) (Response rate 11.7% web + P ’ ’

20f the 8,700 addresses in the sample, 359 were drop point addresses, raising the total number of households to 9,224.
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Of the 8,700 addresses in the ABS, 359 were identified as drop point addresses.
As the results in Table 1 indicate, the presence of the drop point increased the
costs per complete. Of those, 111 matched to a landline telephone number,
and 214 matched to a cell phone number. Of the 359 drop points, 180 were
assigned to Group 1 (where unit/apartment numbers were researched and
added), and 179 were assigned to Group 2 (where the number of records
was inflated to account for the number of units at each address. The drop
point experiment result (for a portion of the ABS) is presented in Table 2.
As this table indicates, the 359 addresses actually represented 833 households.
Outcomes for responses were relatively equal among the two groups, with the
exception that a larger number of surveys were returned as incorrect addresses
for Group 1. This indicated that the research on naming convention for each
address resulted in misidentification of the unit/apartment number.

Survey Practice



Differences in Efficiencies Between ABS and RDD Samples by Mode of Data Collection

Table 2: Drop point experiment outcomes.

Group 1: Researched unit naming convention and appended apartment/unit Group 2: Number of mailings inflated to number of units/apartments at
numbers address

Original number of addresses 180 179

Number of units/apartments in final 427 406

sample

Number of records with telephone 167 158

match

Web competes 6 3

Mail completes 8 14

Bounce back 52 3
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CONCLUSIONS

This project compared costs and response rates across two samples and three
modes. There were a number of limitations to this research effort. The
telephone mode was removed from the RDD sample due to project budget,
and the sample itself was limited to a single state. In addition, due to budgetary
constraints, only one reminder was sent for each of the modes. Reminders
might have increased response rates for both mail and/or web respondents.
Of particular concern was whether addresses and telephone numbers could
accurately be cross-matched for each of the samples. Telephone and address
matching was higher for the ABS but with less accuracy than for the RDD
sample. Although there is some literature to suggest that a move from RDD
to ABS would be cost effective, the result was not evident in this experiment.
The initial push to web for each of the samples resulted in low response rates
for a relatively high cost per complete. There was no evidence that either of the
samples performed more efficiently than the other.

The drop point experiment illustrated that the ABS underestimated the
number of households at drop point addresses. The 359 drop point addresses
represented over 800 households when unit and apartment numbers were
researched. The research itself was time-consuming and substantially increased
costs per complete. The experiment did not find a positive outcome associated
with efforts to supplement drop point addresses.

Although address matching for the RDD cell phone sample was not high,
sending advance letters to cell phone numbers may increase response rates.
Advance letters have an established history of increasing response rates among
landline respondents (Biemer and Lyberg 2003), and there is no reason to
suspect that cell phone respondents would behave differently when presented
with advance notification of selection. Beginning January 2019, the BRFSS
protocols allowed states to opt in to using advance letters on their cell phone
samples. The last four digits of the number were provided in the advance
letter to account for households with multiple cell phone numbers. Letters also
specified that the survey was being conducted among adult residents, and data
collectors report respondents calling into the survey centers to report that the
number selected was assigned to a minor. This had the effect of cost reduction
in that those numbers could be dispositioned as out-of-sample without dialing.

The BRESS is not subject to one concern of researchers who use RDD
samples: In many cases, targeting states and substate areas using cell phone
samples result in inefficient data collection and potential bias. Time may be
wasted contacting persons who live outside the targeted geographic
jurisdiction and who have sampled telephone numbers. Loss of coverage is
problematic for persons who have moved into the area and who have out-of-
sample area codes. However, for the BRFSS such persons are interviewed, and
data are transferred to appropriate locations at the end of each year, thereby
adjusting for both undercoverage and calling out of sample. Despite this
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advantage to the data collection system used in this case, there was little
evidence to support a change from RDD to ABS, as response rates for
telephone interview respondents were higher in the ABS, and the use of
telephone interviews with an ABS would be limited by the percentage of

correctly matched telephone numbers. Costs were not lower for the ABS
respondents.

Survey Practice

10



Differences in Efficiencies Between ABS and RDD Samples by Mode of Data Collection

REFERENCES

American Association of Public Opinion Research. 2016. “AAPOR ABS Task Force Report.”

AAPOR Reports. https://www.aapor.org/Education-Resources/Reports/Address-based-Samplin
g.aspX.

Biemer, P.P., and L.E. Lyberg. 2003. Introduction to Survey Quality. Hoboken, NJ: Wiley and Sons.

Campbell, R.M., TJ. Venn, and N.M. Anderson. 2018. “Cost and Performance Tradeofts between
Mail and Internet Survey.” Journal of Environmental Management, 316-27. https://www.fs.fed.u

s/rm/pubs_journals/2018/rmrs_2018_campbell_r003.pdf.

Centers for Disease Control and Prevention. 2017. “The Behavioral Risk Factor Surveillance
System 2017 Summary Data Quality Report.” Behavioral Risk Factor Surveillance System. http

s://www.cdc.gov/brfss/annual_data/2017/pdf/2017-sdqr-508.pdf.

———.2018. “Behavioral Risk Factor Surveillance System.” September 4, 2018. https://www.cd
c.gov/brfss/.

Cook, C., F. Heath, and R.L. Thompson. 2000. “A Meta-Analysis of Response Rates in Web- or
Internet-Based Surveys.” Educational and Psychological Measurement 60 (6): 821-36.

Couper, M. P. 2011. “The Future of Modes of Data Collection.” Public Opinion Quarterly 75 (5):
889-908. https://doi.org/10.1093/pogq/nfr046.

Harter, R.M., J.P. McMichael, D.S. Brown, A. Arnaya, T. Buskirk, and D. Malarek. 2018.
“Telephone Appends for Address-Based Samples RTTI International. February 2018. h ttps zz
default/fil 8e6-44b 8d

-44b0-

Kali, J., and LF. Cervantes. 2016. “Conducting a Telephone Survey Using an ABS Sample: A Case
Study of the California Health Interview Survey.” In Proceedings of the Annual Meeting of the
American Association of Public Opinion Research, 4002—12. Austin, TX: AAPOR. http://ww2.ams

tat.org/sections/srms/proceedings/y2016/files/389832.pdf.

Link, M. W., M. P. Battaglia, M. R. Frankel, L. Osborn, and A. H. Mokdad. 2008. “A Comparison
of Address-Based Sampling (ABS) Versus Random-Digit Dialing (RDD) for General Population

Surveys.” Public Opinion Quarterly 72 (1): 6-27. https://doi.org/10.1093/poq/nfn003.

Manfreda, K.L., M. Bosnjak, J. Berzelak, I. Haas, and V. Vehovar. 2008. “Web Survyes versus Other
Survey Modes: A Meta-Analysis Comparing Response Rates.” International Journal of Market
Research 50 (1): 79-104.

Maugz, E, E von der Lippe, ] Allen, R Schilling, S Miiters, ] Hoebel, P Schmich, M Wetzstein, P
Kamtsiuris, and C Lange. 2018. “Mixing Modes in a Population-Based Interview Survey:
Comparison of a Sequential and a Concurrent Mixed-Mode Design for Public Health Research.”

Archives of Public Health 76 (1). https://doi.org/10.1186/s13690-017-0237-1.

McMaster, H. S., C. A. LeardMann, S. Speigle, and D. A. Dillman. 2017. “An Experimental
Comparison of Web-Push vs. Paper-Only Survey Procedures for Conducting an in-Depth Health
Survey of Military Spouses.” BMC Medical Research Methodology 17 (1). https://doi.org/10.1186/
s12874-017-0337-1.

Sauermann, H, and M Roach. 2013. “Increasing Web Survey Response Rates in Innovation
Research: An Experimental Study of Static and Dynamic Contact Design Features.” Research

Policy 42 (1): 273-86. https://doi.org/10.1016/j.respol.2012.05.003.

Survey Practice

11


https://www.aapor.org/Education-Resources/Reports/Address-based-Sampling.aspx
https://www.aapor.org/Education-Resources/Reports/Address-based-Sampling.aspx
https://www.fs.fed.us/rm/pubs_journals/2018/rmrs_2018_campbell_r003.pdf
https://www.fs.fed.us/rm/pubs_journals/2018/rmrs_2018_campbell_r003.pdf
https://www.cdc.gov/brfss/annual_data/2017/pdf/2017-sdqr-508.pdf
https://www.cdc.gov/brfss/annual_data/2017/pdf/2017-sdqr-508.pdf
https://www.cdc.gov/brfss/
https://www.cdc.gov/brfss/
https://doi.org/10.1093/poq/nfr046
https://www.rti.org/sites/default/files/resources/rti-publication-file-b10458e6-44b3-44b0-8d99-b9200df87f79.pdf
https://www.rti.org/sites/default/files/resources/rti-publication-file-b10458e6-44b3-44b0-8d99-b9200df87f79.pdf
https://www.rti.org/sites/default/files/resources/rti-publication-file-b10458e6-44b3-44b0-8d99-b9200df87f79.pdf
http://ww2.amstat.org/sections/srms/proceedings/y2016/files/389832.pdf
http://ww2.amstat.org/sections/srms/proceedings/y2016/files/389832.pdf
https://doi.org/10.1093/poq/nfn003
https://doi.org/10.1186/s13690-017-0237-1
https://doi.org/10.1186/s12874-017-0337-1
https://doi.org/10.1186/s12874-017-0337-1
https://doi.org/10.1016/j.respol.2012.05.003

Differences in Efficiencies Between ABS and RDD Samples by Mode of Data Collection

Shook-Sa, B.E., L.K. Warren, D. Roe, B. Head, D. Currivan, and B. Bibb. 2014. “Transitioning a
Random Digit Dialing Health Survey to Address-Based Sampling.” In Joint Statistical Meeting,

1836-48. Boston, MA: American Statistical Association. http://www.asasrms.org/Proceedings/y2
014/files/311895_85922.pdf.

Survey Practice

12


http://www.asasrms.org/Proceedings/y2014/files/311895_85922.pdf
http://www.asasrms.org/Proceedings/y2014/files/311895_85922.pdf

	Introduction
	Background
	Methods
	Results and Discussion
	Conclusions

	References

