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The majority of adults aged 18–34 years have only cellular phones, making random-digit dialing of landline tele-

phonesanobsoletemethodology for surveillanceof this population.However, 95%of this grouphascellular phones.

This article reports on the 2011 National Young Adult Health Survey (NYAHS), a pilot study conducted in the 50

US states and Washington, DC, that used random-digit dialing of cellular phones and benchmarked this methodol-

ogy against that of the 2011 Behavioral Risk Factor Surveillance System (BRFSS). Comparisons of the demographic

distributions of subjects in the NYAHS and BRFSS (aged 18–34 years) with US Census data revealed adequate

reach for all demographic subgroups. After adjustment for design factors, the mean absolute deviations across

demographic groups were 3 percentage points for the NYAHS and 2.8 percentage points for the BRFSS, nation-

ally, and were comparable for each census region. Two-sided z tests comparing cigarette smoking prevalence

revealed no significant differences between NYAHS and BRFSS participants overall or by subgroups. The design

effects of the sampling weight were 2.09 for the NYAHS and 3.26 for the BRFSS. Response rates for the NYAHS

and BRFSS cellular phone sampling frames were comparable. Our assessment of the NYAHS methodology found

that random-digit dialing of cellular phones is a feasible methodology for surveillance of young adults.

cellular phone; random-digit dialing; sample quality; sampling; single-frame sampling design; surveillance; survey

methodology; young adults

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NYAHS, National Young Adult Health Survey; RDD, random-

digit dialing.

Young adults are a diverse population subgroup,making up
30.6% of the US adult population and, as such, are of impor-
tance to public health (1). Indeed, the transition to adulthood
represents a challenging time of life when young adults may
experiment with risky behaviors involving alcohol, tobacco,
anddrugs (2).Youngadults havea relativelyhighmobility rate
and move at more than twice the rate of all other adults (3).
In addition, approximately 42.9% of those aged 18–24 years
in the United States are enrolled in colleges or universities (4).

Such factors make it difficult to reach young adults for
population research. For example, the Behavioral Risk Factor
Surveillance System (BRFSS) saw a decline in its reach of
young adults between 2001 and 2005 (5). Because of the
challenges of reaching this population, common sam-pling

designs have historically been either college-based surveys,
which exclude the noncollege population, or household-
based interviews of the adult population, which often exclude
those living in college dormitories or other group living quar-
ters (6). The limitations of this dichotomy are obvious; young
adults in college differ notably from their noncollege counter-
parts in their health behaviors (2). Thus, either approach is
likely to produce estimates of health indicators that are not rep-
resentative of the general population of young adults.

Recent decades have seen a shift in telephone ownership from
landlines to cellular phones. The shift from traditional house-
hold telephones to individual cellular phones has introduced
a myriad of challenges for those conducting telephone-based
research (7). Most notably, sampling coverage is problematic
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for landline random-digit dialing (RDD) telephone surveys,
given that 34%of all adults andmore than50%ofyoungadults
now own only a cellular phone (8) and, thus, would not be
reachable via a household landline. The subsequent impact
of this on producing biased health estimates has been docu-
mented (5, 9–13).
Arapid increase in theprevalenceofwireless telephonesub-

stitution among young adults has rendered traditional RDD
sampling approaches obsolete for this population. Paradoxi-
cally, although the shift to cellular phones has created a chal-
lenge for traditionalRDDsampling, itmayactuallyprove tobe
beneficial with respect to sampling young adults. Almost all
Americans live in an area covered by at least 1 wireless tele-
phone service provider (14), and approximately 95% of those
aged 18–29 years owned acellular phone in 2012 (15). The high
rate of cellular phone ownership may minimize and potentially
eliminate sampling challenges for this population. Indeed, the
rate of cellular phone coverage in this population subgroup is
approximatelyequal to thatof landlinecoverage in the late1960s,
which, combined with the standardization of telephone num-
bers, created a methodological shift from face-to-face survey-
ing with area-based probability sampling to RDD as a dominant
probability sampling approach. To this effect, we implemented
the National Young Adult Health Survey (NYAHS) to assess
the feasibility of using RDD of cellular phones only to reach
those aged 18–34 years.
This article has 3 objectives. First,we summarize theNYAHS

methodology, including its sampling design and weighting
approach, survey development, and data collection. Second,
we present an assessment of sample quality based on common
survey response metrics. We benchmark the NYAHS against
the 2011 BRFSS, which allows us to assess the quality of the
NYAHS relative to a widely used RDD surveillance system
that includes sampling of both landlines and cellular phones
(16, 17). Finally, we discuss lessons learned from collecting
data through this methodology. This is done in the context of
broader issues and challenges for the practice of RDD cellu-
lar phone surveys. This should be of interest to researchers who
are planning or using RDD surveys, particularly thosewith an
interest in young adults or other populations with high cellu-
lar phone coverage rates.

METHODOLOGYOF THE NYAHS

Sampling

TheNYAHSwasdesigned toprovide representative estimates
ofhealthbehaviors stratifiedbyUSCensus regions (Northeast,
South, Midwest, and West) with random selection of cellular
phonenumbers fromcellular-dedicated thousand-level blocks
(NPA-NXX-Z000 to NPA-NXX-Z999) originating from the
Telcordia Local Exchange Routing Guide (iconectiv, Piscat-
away, New Jersey). Because of the disproportionate stratified
design, samplingweightswere required.Abaseweight,which
adjusts for unequal probabilities of selection, was calculated
as the inverse of the ratio of numbers of cellular phones selected
and the total number of cellular phones within each region. This
value was divided by the number of working cellular phones
each respondent owned.

In an ideal scenario, the baseweight is sufficient adjustment
andno furtherweighting is required because, once applied, the
distribution of the sample will be very close to the population
on key indicators. However, because of nonresponse and/or
coverage error, a second stage of weighting (i.e., poststratific-
ation) is often necessary to bring the weighted sample distrib-
ution in linewith the population. This adjustment allows analysts
to calculate health estimates that are representative of the pop-
ulation. The NYAHS poststratification was calibrated to cel-
lular phone users aged 18–34 years in the United States on
the basis of the 2010 National Health Interview Survey (18)
via an iterative raking procedure based on phone status (cel-
lular only, cellularmostly, or true dual user), race/ethnicity, edu-
cational attainment, and age group within sex.
The precision of estimates from complex samples is based

on effective rather than actual sample sizes. The effective sam-
ple size is the sample size divided by a design effect (i.e., the
ratio of the variance under complex sampling vs. a simple ran-
dom sample). The approximate design effects, calculated accor-
ding to Kish (19), were 2.09 for the NYAHS and 3.26 for the
BRFSS when restricted to those aged 18–34 years.

Instrumentation

The survey was primarily designed to collect data on
tobacco use and cessation behaviors, brand preference, atti-
tudes toward tobacco control policies, and susceptibility and
exposure to tobacco advertising. In addition to asking about tra-
ditional tobaccoproducts, the survey included questions about
the awareness and use of electronic cigarettes, snus, and dis-
solvable tobacco. The survey also included questions about
obesity and physical activity, internet and social media use,
and several demographic characteristics. When possible, ques-
tions about tobacco use and cessation behaviors were adapted
from standard tobacco surveys (6). New questions were pre-
tested via telephone by using cognitive interviewing tech-
niques (20). Pretest respondents were young adults of diverse
backgrounds, includingcollege students, non–college students,
men, women, whites, blacks, and Latinos.

Data collection

Data were collected between June and November 2011 via
computer-assisted telephone interviewing. Per Federal Com-
munications Commission (Columbia, Maryland) requirements,
interviewers manually dialed selected telephone numbers (21).
A screening questionnaire was used to identify eligible partic-
ipants, whowere defined as adults between the ages of 18 and
34 years. A total of 2,871 interviews were completed.
Interviews were conducted in Spanish when language bar-

riers were encountered. Interviews took an average of 16.8
minutes to complete and were comparable in length in both
English and Spanish. Because of the pricing structure of cel-
lular phone contracts, which may deduct minutes used from
a monthly total or may charge on a “pay as you go” basis,
participants were offered a $10 electronic gift card to a major
online retailer as remuneration. The institutional review
board at Rutgers Biomedical and Health Sciences approved
the procedures.
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ASSESSMENTOF SAMPLE QUALITY

Demographic benchmarking

A comparison of the demographic makeup of the NYAHS
sample relative to the 2010 US Census is a useful indicator of
sample quality. As noted previously, we make the same com-
parison for the 2011 BRFSS to assess the NYAHS relative to
awidelyusedpublichealthRDDsurveillance systemthat sam-
ples both landlines and cellular phones. BRFSS comparisons
were limited to participants aged 18–34 years, who represented
14.3% of all BRFSS participants in 2011.

National comparisons were made on unweighted and base-
weighted samples, whereas only base-weighted comparisons
weremade byUSCensus region. The unweighted comparison
allows for an assessment of how well the sampling methodol-
ogy reached important population subgroups. Because the base
weights adjust only for design factors, their application allows
for isolationof the combinedeffects of coverage andnonresponse
on the sample demographics. To assess the overall quality of
the sample, we calculated the mean absolute deviation across
sex, age, and racial/ethnic groups for the NYAHS and BRFSS
relative to the US Census for the base-weighted compari-
sons. Themean absolute deviationwas calculated by subtracting
the sample proportion from the US Census proportion for each
demographic subgroup, summing the absolute value of the
deviations across all subgroups, and dividing by the number
of subgroups.

Table 1 shows demographic distributions of participants in
the NYAHS, BRFSS, and US Census. The unweighted com-
parisons show that all demographic subgroups were reached

via the NYAHS; the distributions across demographic charac-
teristics were close to those of the US Census, with the largest
deviations occurring among the “other” racial/ethnic group
(7.6% vs. 3.3%), Latinos (13.6% vs. 20.3%), and those aged
30–34 years (21.7% vs. 27.8%). The BRFSS demographic dis-
tribution similarly matched that of the US Census with devi-
ations in the same demographic subgroups.

After applying the baseweights, we found that the NYAHS
demographic distribution remained closely matched to that of
the US Census with the largest deviations occurring for the
“other” racial/ethnic group (7.7% vs. 3.3%), Latinos (13.7%
vs.20.3%)and thoseaged30–34years (20.7%vs.27.8%).The
BRFSS similarlymatched theUSCensus, except for a notable
deviation among those aged 18–21 years (18.7% vs. 25.0%).
The mean absolute deviations relative to the US Census were
3 percentage points for the NYAHS and 2.8 percentage points
for the BRFSS.

Table 2 presents the base-weighted demographic distribu-
tions for the NYAHS, BRFSS, and US Census by region. The
NYAHS closely matched the US Census when evaluated by
Census region. There were some notable deviations from the
Census in the following demographic subgroups: those aged
30–34years in all regions, those aged18–21years in the South
(29.9% vs. 24.9%) and West (30.7% vs. 24.3%), and Latinos
in the South (12.7% vs. 19.7%) andWest (21.4% vs. 33.7%).
The BRFSS showed similar patterns of deviation from the US
Census, as did theNYAHS, except for amore closelymatched
distribution of Latinos. The mean absolute deviations for the
NYAHSwere 3.3 percentage points in the Northeast, 2.9 per-
centage points in the Midwest, 2.9 percentage points in the

Table 1. National Demographic Distribution of Young Adults Aged 18–34 Years, 2010 US Census, 2011 NYAHS,

and 2011 BRFSS

Characteristic
2010 US

Census, %

Unweighted % Base-weighted %

NYAHS
(n = 2,871)

BRFSS
(n = 70,662)

NYAHS
(n = 2,871)

BRFSS
(n = 70,662)

Sex

Men 50.6 47.8 43.6 48.0 47.9

Women 49.4 52.2 56.4 52.0 52.1

Age group, years

18–21 25.0 27.3 16.9 28.8 18.7

22–24 17.7 20.5 14.6 20.5 17.8

25–29 29.4 30.4 30.3 30.0 32.4

30–34 27.8 21.7 38.2 20.7 31.1

Race/ethnicitya

White (non-Latino) 57.5 58.9 67.8 57.7 62.3

Black (non-Latino) 13.4 11.6 10.2 12.7 11.1

Latino 20.3 13.6 13.1 13.7 17.4

Asian 5.5 6.9 3.2 6.9 4.2

Other 3.3 7.6 6.0 7.7 5.0

Mean absolute deviation 3.0 2.8

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NYAHS, National Young Adult Health Survey.
a NYAHS totals less than 100% because of 1.3% who declined to provide information on race/ethnicity.
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Table 2. Demographic Distribution of Young Adults Aged 18–34 Years by US Census Region, 2010 US Census, 2011 NYAHS, and 2011 BRFSS

Characteristic

Northeast Region, % Midwest Region, % South Region, % West Region, %

2010 US
Census

NYAHS
(n = 698)

BRFSS
(n = 13,117)

2010 US
Census

NYAHS
(n = 682)

BRFSS
(n = 19,423)

2010 US
Census

NYAHS
(n = 777)

BRFSS
(n = 19,968)

2010 US
Census

NYAHS
(n = 714)

BRFSS
(n = 18,154)

Sex

Men 50.1 45.9 48.7 50.5 48.7 48.8 50.3 48.4 45.7 51.4 48.3 50.2

Women 49.9 54.1 51.4 49.5 51.3 51.3 49.7 51.7 54.3 48.6 51.6 49.8

Age group, years

18–21 25.7 25.8 16.4 25.6 27.4 19.9 24.9 29.9 18.8 24.3 30.7 18.5

22–24 17.9 20.9 18.0 17.7 23.5 17.8 17.7 19.2 17.9 17.6 19.8 17.6

25–29 29.0 31.6 32.8 29.2 28.5 31.5 29.4 29.6 32.7 29.9 30.8 32.6

30–34 27.4 21.8 32.8 27.6 20.7 30.8 28.0 21.4 30.6 28.2 18.8 31.4

Race/ethnicitya

White
(non-Latino)

61.5 55.2 63.8 73.5 71.0 76.8 53.7 52.7 57.3 46.8 55.5 54.5

Black
(non-Latino)

12.3 11.7 9.3 11.4 9.6 8.6 20.7 20.8 18.8 4.7 4.0 2.8

Latino 16.6 13.9 17.3 9.1 6.3 7.4 19.7 12.7 16.4 33.7 21.4 29.3

Asian 7.1 8.3 6.5 3.5 5.8 3.3 3.3 5.0 2.6 9.3 9.7 6.3

Other 2.6 9.0 3.1 2.5 6.2 3.9 2.6 7.5 5.0 5.5 8.4 7.1

Mean absolute
deviation

3.3 2.6 2.9 2.2 2.9 3.0 4.5 3.0

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NYAHS, National Young Adult Health Survey.
a NYAHS totals less than 100% because of 1.3% who declined to provide information on race/ethnicity.
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South, and 4.5 percentage points in theWest. The mean abso-
lute deviations for the BRFSS were 2.6 percentage points in
theNortheast, 2.2 percentage points in theMidwest, 3 percent-
age points in the South, and 3.0 percentage points in theWest.

Comparison of cigarette smoking prevalence

The survey questions that measure cigarette smoking are
identical inwordingfor theNYAHSandBRFSS,whichallows
the comparison of estimates on an important health indicator
without the possible problemofwording effects. Current smokers
were defined ashaving smoked100cigarettes in their lifetimes
and currently smoking every day or on some days. Nonsmok-
ers were defined as those who reported not having smoked 100
cigarettes in their lifetimes or having smoked 100 cigarettes
but currently smoking not at all.

The BRFSS was restricted to those aged 18–34 years, and
comparisonsweremade overall and by demographic subgroups.
Statistical significance was assessed with a 2-sample z test
(2-sided). The significance threshold was set at α = 0.005 for
each comparison, which is a Bonferroni adjusted study-wise

α of 0.05. Precision is indicated with 95% confidence inter-
vals. The analyses used final sampling weights (i.e., adjusting
for design factors and poststratification) and were conducted
by using SUDAAN statistical software (RTI International,
Research Triangle Park, North Carolina) (22).

Figure 1 presents the cigarette smoking prevalence overall
and by sex, age, and race/ethnicity. We observed no signifi-
cant differences overall or by subgroup. The overall rates of
smoking in the NYAHS and BRFSS were similar (23.8% vs.
24.9%, respectively, 2-sidedP = 0.34).The largest differences
were observed among Latinos (25.7% vs. 18%, 2-sided P =
0.02) and whites (24% vs. 28.3%, 2-sided P = 0.006).

Response metrics

Call outcome and responsemetrics were calculated and com-
paredwith the 2011BRFSS to assess sample quality. It should
be noted that age-specific metrics are not available for the
BRFSS because the characteristics of those whose eligibility
could not be determined are not known. This prevents a direct
comparison with the NYAHS population of those aged 18–34
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Figure 1. Cigarette smoking prevalence among young adults (18–34 years of age) overall and by subgroups, 2011 National Young Adult Health
Survey (NYAHS) (n = 2,871) and 2011 Behavioral Risk Factor Surveillance System (BRFSS) (n = 70,662). Vertical lines represent 95% confidence
intervals. Two-sided z tests (2-sample) found no significant differences at P < 0.005, which is a Bonferroni adjusted study-wise α of 0.05.
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years. Nonetheless, a comparison with the BRFSS is still infor-
mative because it allows a comparison of the quality of the
NYAHS methodology with a major and widely used RDD
health survey.
The BRFSS outcomes and response rates were obtained from

the 2011 data quality report (23). Dispositions were aggregated
into the following 3 broad groups: eligible, eligibility undeter-
mined, and not eligible. We report the American Association
for PublicOpinionResearch’s response rate 4, cooperation rates
2 and 4, and refusal rate 2 (24). Briefly, the response rate 4 is
calculated as the number of completed and partially completed
interviews divided by the total number of eligible respondents,
including an estimate of the number of eligible respondents
among the “eligibility undetermined” group. The cooperation
rate 2 is calculated as the number of completed and partially
completed interviews divided by the total number of inter-
views in which contact was madewith an eligible respondent.
Cooperation rate 4 is calculated similarly, but excludes from
the denominator those not able to take part in an interview for
various reasons, including physical and mental inability, lan-
guage problems, and communication problems. Finally, the
refusal rate 2 is calculated as the numberof refusals andbreakoffs
divided by the total number of interviews and noninterviews
among eligible respondents, including an estimated number
of eligible respondents among the “eligibility undetermined”
group. We report overall response rates for the NYAHS and

median rates among the 50 US states and Washington, DC,
for the BRFSS.
Table 3 presents the call outcomes and response rates for

theNYAHSand the 2011BRFSSby landline and cellular phone
sampling frames. Among all telephone numbers dialed, 3.1%
reached respondents who were eligible to participate in the
NYAHS. This compares to 7.7% in the BRFSS cellular phone
frame and 12.5% in the BRFSS landline frame. The higher
eligibility rate in the BRFSS is largely because the study does
not have an age restriction for eligibility. Moreover, 53.6% of
dialed numbers in the NYAHS reached respondents who were
classified as “eligibility undetermined” comparedwith 54.4%
in the BRFSS cellular phone frame and 19.6% in the BRFSS
landline frame. Lastly, 43.3% of dialed numbers reached inel-
igible respondents, which compares to 37.9% in the BRFSS
cellular phone frame and 67.9% in the BRFSS landline frame.
The response rate 4 was 24% in the NYAHS, 27.9% in the

BRFSS cellular phone frame, and 53% in the BRFSS land-
line frame. The cooperation rate 2 was 51.7% in the NYAHS
comparedwith 74.9%and74.2% in theBRFSScellular phone
and landline frames, respectively. Similarly, the cooperation
rate 4 was 64.2% in the NYAHS compared with 76.6% and
77% in theBRFSS cellular phone and landline frames, respec-
tively. Lastly, the refusal rate 2 was 13.4% in the NYAHS,
and 9.4% and 16% in the BRFSS cellular phone and land-
line frames, respectively.

Table 3. Response Metrics for the 2011 BRFSS and the 2011 NYAHS

Response Metric

BRFSS NYAHS

Landline Survey Cellular Phone Survey
No. %

No. % No. %

Disposition

Eligible 695,392 12.5 108,734 7.7 5,557 3.1

Eligibility undetermined 1,089,907 19.6 764,772 54.4 95,040 53.6

Not eligible 3,774,099 67.9 532,138 37.9 76,779 43.3

Total 5,559,398 1,405,644 177,376

Response ratea

Response rate 4b 53.0c 27.9c 24.0

Cooperation rate 2d 74.2c 74.9c 51.7

Cooperation rate 4e 77.0c 76.6c 64.2

Refusal rate 2f 16.0c 9.4c 13.4

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NYAHS, National Young Adult Health Survey.
a Response rates are based on the American Association for Public Opinion Research (Deerfield, Illinois) categories.
b Response rate 4 is the number of completed and partially completed interviews divided by the total number of

eligible respondents, including an estimate of the number of eligible respondents among the “eligibility undetermined”

group.
c Median rate among 50 US states and Washington, DC, reported for BRFSS.
d Cooperation rate 2 is the number of completed and partially completed interviews divided by the total number of

interviews in which contact was made with an eligible respondent.
e Cooperation rate 4 is calculated as for cooperation rate 2, but excludes from the denominator those not able to take

part in an interview for various reasons, including physical and mental inability, language problems, and communication

problems.
f Refusal rate 2 is the number of refusals and breakoffs divided by the total number of interviews and noninterviews

among eligible respondents, including an estimated number of eligible respondents among the “eligibility undetermined”

group.
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LESSONS LEARNED

The methodological assessment of the NYAHS revealed
notable strengths of the cellular phone RDD approach for reach-
ing adults between the ages of 18 and 34 years. In particular,
our analysis revealed variance efficiencies of the cellular
phone–only RDD approach and comparable sample quality
as benchmarked against the BRFSS, which, as of 2011, uses a
dual-frame (i.e., cellular phone and landline) sample. Our
findings demonstrate thatRDDof cellular phones only is a fea-
sible sampling and data collection methodology for reaching
a representative sample of young adults.

Notable findings were thewide reach among all population
subgroups and the closely matching profile of the NYAHS par-
ticipants to the US Census distributions on demographic char-
acteristics that are of interest to public health researchers and
that are typically used in poststratification. The NYAHS was
comparable to the BRFSS in regard to sample quality nationally
and, although somewhat poorer in some regions, still closely
matched the US Census in each region. Moreover, no signifi-
cant differences in smoking prevalence were observed. This
is noteworthy because if there had been substantial coverage
bias in the NYAHS because of not sampling landlines, we
would expect this to be reflected in these comparisons. This sug-
gests that coverage and nonresponse biases were not a large
problem in theNYAHSrelative to theBRFSSand that anRDD
survey of cellular phones only can be used to obtain represen-
tative samples of a broad cross-section of young adults both
nationally and regionally.

An important implicationof obtaining a representative sam-
ple without sampling landlines is that it eliminates concern
about how to handle respondents who own both cellular phones
and landlines for sample selection and weighting. Decisions
about integrating landline and cellular phone samples have
important impacts on both operations and weighting. In par-
ticular, in a dual-frame design, survey questions on the nature
of landline connectedness and the number of eligible adults
in a household would have to be included for both landline and
cellular phone respondents (7).With a single-frame design such
as the NYAHS, many of these questions can be eliminated,
which reduces the length of the survey and the overall respon-
dent burden. This may reduce the total cost per completed inter-
view, which is currently 50% higher for cellular phone surveys
(25). This is important, because many of the added costs of
cellular phone interviews are not within the survey planners’
control. These include Federal Communications Commission
restrictionson theuseof automaticdialersand theneed for remu-
nerating respondents because of the cost structure of cellular
phone contracts (7, 21).

The NYAHS used a relatively simple single-frame design.
Variability in theprobabilityof selectionwasdue to only2 fac-
tors, which were differential sampling rates by region and the
number of cellular phones onwhich each respondent received
calls. This was reflected in the small design effect compared
with the BRFSS, inwhich variability of the probability of selec-
tion depended on additional factors, including the number of
landlines and adults in the household. The variance efficiency
in theNYAHS is consistentwith that reported byPeytchev and
Neely (26), who found that RDD of cellular phones only pro-
duced smaller design effects than a dual-frame design. This

is important because a smaller design effect results in a larger
effectivesamplesizeandgreaterstatisticalprecision foragiven
sample. This could theoretically offset some of the costs asso-
ciated with surveying via cellular phones by requiring rela-
tively fewer numbers of completed interviews. Indeed, recent
research found that the cost difference between cellular phone
and landline surveys has become smaller (25). If this trend
continues, it may become cheaper to conduct a single-frame
cellular phone survey than a dual-frame survey for an equal
effective sample size.

The NYAHS response rates were comparable to the BRFSS
median cellular phone response rates, though both the NYAHS
and BRFSS cellular phone rates were substantially lower than
theBRFSS landline rate.However, the relatively low response
rate on cellular phone RDD in general has been noted by the
American Association for Public Opinion Research’s Cell
PhoneTaskForce (7).The taskforce indicated that theassump-
tions used for landline response rate calculations do not hold
for cellular phones. This is due in large part to the extremely
high rates of “undetermined eligibility” in cellular phone sur-
veys, as observed in the NYAHS and the BRFSS cellular phone
frames. There are several reasons for the increased difficulty
in determining eligibility among cellular phone users. First,
unlike landlines, for which it is relatively simple to identify
a faxmachine or business phone, it is difficult to do so forwire-
less numbers. Voicemail on corporate cellular phones may
not identify the phone as a business phone, and there are no
uniform telephone exchanges for corporate cellular phones
as there are for landlines. Also, wireless cards (i.e., “aircards”)
for computers and tablets (e.g., iPads (Apple Inc., Cupertino,
California)) are assigned awireless phone number in the same
manner as are regular cellular phones. When dialed, they can
yieldavaguemessage (e.g., “theVerizoncustomeryouare try-
ing to reach is unavailable”) making it impossible to determine
whether the selected number is connected to a functioning cellu-
lar phone or a nontelephone wireless device. Moreover, these
messages are not standardized across cellular phone providers (7).

Theway inwhichundetermined calls are treated in response
rate calculations has a tremendous impact on calculated response
rates (7). Martsolf et al. (27) demonstrated that one can obtain
widely different response rates depending on the methodol-
ogyused to estimate eligibility. It follows that in cellular phone
RDD, where a large proportion of calls are classified as “eli-
gibility undetermined,” there is a greater potential for response
ratestobeaffectedbythisdispositiongroup. Indeed, the impact
of“eligibilityundetermined”callson response rateswas reflected
in the NYAHS, and we believe it contributed to the low res-
ponse rate 4. If one focuses on the cooperation rates 2 and 4,
the NYAHS and BRFSS cellular phone surveys were more
comparable to the BRFSS landline survey because these cal-
culations rely solely on respondents identified as eligible, thus
removing any impact of theway in which “eligibility undeter-
mined” is calculated. It has been noted that proportional allo-
cation to estimate the number of eligible respondents among
undetermined cases, which is done in response rate 4, is con-
servative and overestimates eligibility (28). This lowers the
apparent response rate and may unfairly give the impression
of a poor methodology in terms of eliciting participation. Given
the sensitivity of some response metrics to undetermined eli-
gibility, it is insufficient for cellular phone RDD surveys to
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report a single response rate. It is beneficial to include multi-
ple response rates, some of which should not depend on how
“eligibility undetermined” is calculated, to adequately report
on response quality in cellular phone surveys.
The approachesweused to evaluate thequalityof theNYAHS

are not without limitations. Although theBRFSS, aRDD tele-
phone surveywith a public health focus, is a logical comparison,
it is a surveyofall adults (≥18yearsof age),whereas theNYAHS
is restricted to adults aged 18–34 years. An age restriction to the
BRFSS could not be made to calculate response rates because
the ages of those in the “eligibility undetermined” group were
not known. However, the BRFSS was restricted to those aged
18–34 years for demographic benchmarking, as well as com-
parison of smoking prevalence.
Additionally, our choice of demographic characteristics on

which to comparewith the USCensus was based on those com-
monly used in poststratification adjustment, as well as those
that are commonly reported inpublichealth surveillance research.
Although our data matched the US Census closely in these cat-
egories, it could be that the NYAHS differs more substan-
tially on other factors.
In summary, we found that the NYAHS cellular phone RDD

methodology is feasible for collecting health data from a broad
and representative cross-section of young adults, and that it may
have variance efficiencies that offset the additional costs of
conducting cellular phone surveys. Presentation of data quality
based on response metrics should include more than 1 “stan-
dard” response calculation. Indeed, it should include several
response rates that reflect the impact of assumptions made about
the “eligibility undetermined” category, preferably including
both response and cooperation rates.
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