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STABILITY OF SAMPLE QUALITY FOR A NATIONAL RANDOM-DIGIT DIALING CELLULAR PHONE SURVEY OF
YOUNG ADULTS

During the 2000s, rapid adoption of cellular phones and
foregoing of landline telephones (i.e., wireless substitution)
were observed (1–3). This affected behavioral surveillance
by creating a staggering decrease in coverage for surveys
that relied on random-digit dialing (RDD) sampling, result-
ing in biased health estimates (1–5). During this time, inno-
vative sampling approaches that integrated both landlines and
cellular phones were developed (6). Recently, some have
suggested that the rate of wireless substitution has reached
the point at which it is no longer necessary to sample land-
lines (7, 8). Indeed, the 2011 National Young Adult Health
Survey (NYAHS), a national cellular phone–only RDD sur-
vey, demonstrated equal sample quality and some efficiency
relative to the Behavioral Risk Factor Surveillance System,
which samples both landlines and cellular phones (7).

Emergent communication technologies continue to be rap-
idly adopted. There has been a dramatic increase in smart-
phone use, particularly among males, younger adults, and
minorities (9). These devices have communication abilities
beyond those of traditional cellular phones that provide users
alternative ways to communicate instantly (e.g., chat func-
tions, social media), and these functions have been adopted
rapidly in recent years (10). In the context of telephone survey
methodology, perhaps the most worrisome development
is technologies to verbally communicate via smartphone ap-
plications without using a telephone number. Young adults,
men, and Latinos are most likely to use such features (10).
Cellular phones are now used less as “traditional” telephones
and more as broad communication and media devices.

Although the impact of this technological advance onRDD
sampling of cellular phones is not known, it may affect cel-
lular phone surveys in a manner similar to that in which wire-
less substitution affected landline surveys. As such, we seek
to answer 2 questions. 1) Is the use of cellular phone RDD a
stable method of sampling? 2) Has the sample representative-
ness changed (i.e., deteriorated or improved) for population
subgroups?

METHODS

In the present analysis, we used data from waves I and II of
the NYAHS. Details on the overall design of the NYAHS
have been published previously (7). Briefly, the NYAHS is
a national cellular phone–only RDD survey of young adults
(18–34 years of age) stratified by Census region. Waves I and
II were conducted in 2011 and 2013, respectively. The Insti-
tutional Review Board at Rutgers Biomedical Health Sci-
ences approved the procedures for the NYAHS.

The base-weighted distributions of subjects’ demographic
characteristics were compared with those in the Census data

(11). The base weight adjusts for design factors, which iso-
lates the potential effects of coverage and nonresponse on
sample quality. The mean absolute deviation across all demo-
graphic subgroups was calculated as a summary measure of
sample quality. The American Association of Public Opinion
Research’s response rate 4, cooperation rates 2 and 4, and re-
fusal rate 2 were calculated from the numbers of completed
interviews, partially completed interviews, and subjects with
either known or unknown eligibility and were compared be-
tween waves I and II. The specifics of these calculations have
been described in detail previously (7, 12) and are also shown
in Table 1.

RESULTS

Table 1 presents the distribution of demographic charac-
teristics and response rates for waves I and II. The base-
weighted mean absolute deviation was 3.0 for wave I and
2.5 for wave II. In wave I, the most notable deviations from
the 2010 Census data were among 18–21-year-old subjects,
30–34-year-old subjects, Latinos, and persons of other non-
Latino races/ethnicities; in wave II, the most notable devia-
tions were among 18–21-year-old subjects, 30–34-year-old
subjects, Latinos, and non-Latino Asians.

The rates of subjects who completed interviews and of
those who did not complete interviews among those con-
tacted and identified as eligible were comparable between
the 2 study waves. The number of subjects with undetermined
eligibility was slightly higher and the number of subjects who
were not eligible was slightly lower in wave II relative to wave
I. Values for response rate 4, cooperation rates 2 and 4, and
refusal rate 2 were comparable between waves.

DISCUSSION

In the present analysis, we found that RDD of only cellular
phones produced an unbiased sample across a number of
demographic characteristics, as demonstrated by the base-
weighed comparisons to the Census data. This demonstrates
that the rapidly changing cellular phone technology and
behaviors—in particular the 3-fold increase of video calling
over just a 2-year period, coupled with increased used of text-
ing and e-mailing through phones (10)—have not negatively
impacted sample quality. Had the rapid adoption of these
technologies impacted sample quality, we would expect it
to be especially marked among young adults, who are most
likely to use these functions (10).

The base-weighted demographic characteristic distribution
showed particularly close coverage among white and black
non-Latinos. Although the survey underrepresented Latinos
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and 30–34 year olds in both waves, improvements were seen
from wave I to wave II. Moreover, these deviations are mod-
est considering their vast underrepresentation among respon-
dents in landline RDDs (6), and poststratification weighting
should, as is typically done in RDD health surveys, incorpo-
rate race/ethnicity and age to adjust for nonresponse and cov-
erage. This corrects for under- and overrepresentation and
helps ensure unbiased health estimates among subgroups.

The comparison of call outcomes found an equal propor-
tion that identified eligible respondents and produced com-
pleted surveys. The largest difference was the increased
proportion of calls with undetermined eligibility in wave II
compared with wave I. We believe this is an artifact of an em-
bedded call-efficiency experiment in wave II, which tested 2
emerging “list-assisted” sampling approaches for cellular
phones and found that call efficiencies and response rates

Table 1. National Demographic Characteristic Distribution of Participants, Disposition Groups, and Response Rates

for National Young Adult Health Survey, Wave I (2011) and Wave II (2013)

Demographic
Characteristic

Wave I Wave II
2010

Census%No.
Unweighted

%
Weighted

%
No.

Unweighted
%

Weighted
%

Sex

Male 1,372 47.8 48.0 1,509 48.8 48.3 50.6

Female 1,499 52.2 52.0 1,586 51.2 51.8 49.4

Age group, years

18–21 785 27.3 28.8 831 26.8 28.5 25.0

22–24 589 20.5 20.5 603 19.5 19.6 17.7

25–29 873 30.4 30.0 903 29.2 28.4 29.4

30–34 624 21.7 20.7 758 24.5 23.4 27.8

Race/ethnicitya

White, non-Latino 1,691 58.9 57.7 1,741 56.3 55.0 57.5

Black, non-Latino 334 11.6 12.7 417 13.5 14.7 13.4

Latino 391 13.6 13.7 480 15.5 15.8 20.3

Asian, non-Latino 198 6.9 6.9 280 9.1 9.1 5.5

Other, non-Latino 218 7.6 7.7 109 3.5 3.2 3.3

Mean absolute deviation 3.0 3.0 1.9 2.5

Dispositions

Complete 2,874 1.6 3,095 1.5

Eligible and contacted
but not interviewed

2,683 1.5 3,259 1.6

Eligibility undetermined 95,040 53.6 117,765 57.2

Not eligible 76,779 43.3 81,613 39.7

Total 177,376 205,732

Response ratesb

Response rate 4c 24.0 20.8

Cooperation rate 2d 51.7 48.1

Cooperation rate 4e 64.2 61.7

Refusal rate 2f 13.4 12.9

a The total sums to less than 100 because of nonresponse to 1 or more of the race or ethnicity questions.
b Response rates were based on categories from theAmericanAssociation for PublicOpinionStandardDefinitions:

Final Dispositions of Case Codes and Outcome Rates for Surveys (12).
c Response rate 4 was calculated as the number of completed interviews plus the number of partially completed

interviews divided by the total number of known eligible subjects plus an estimate of the number of eligible subjects

among those whose eligibility was undetermined.
d Cooperation rate 2 was calculated as the number of completed interviews plus the number of partially completed

interviews divided by the total number of contacts known to be eligible.
e Cooperation rate 4 was calculated the same way as cooperation rate 2, but it excludes persons who were eligible

but unable to participate because of poor health, communication problems, and other barriers.
f Refusal rate 2 was calculated as the number of people who refused to participate plus breakoffs divided by the

number of both interviewed and noninterviewed contacts known to be eligible plus an estimate of the number of eligible

subjects among those whose eligibility was undetermined.
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varied across conditions (13). As such, this suggests that the
increase in use of alternative communication technologies
has not manifested in poorer call outcomes.

A limitation of the present analysis is that the timespan over
which we evaluated the stability of sample quality was limited
to 2 years. However, as we noted above, this is a period that
saw an impressively rapid adoption of smart phones and its
alternative communication features. Also, we compared the
distribution across a number of demographic characteristics
of interest to public health and surveymethodology. It may be
that changes occurred for other characteristics that we did not
measure.

In summary, we found that RDD of only cellular phones
remains a feasible methodology for collecting health data
from young adults through the age of 34 years, despite the
rapidly changing mobile phone environment that may pose
threats to sample quality. However, continued monitoring
of the quality of RDD surveys as mobile technology and cel-
lular phone use behaviors continue to evolve is warranted.
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