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The usefulness of landline random digit dialing (RDD) in epidemiologic studies is threatened by the rapid in-
crease in households with only cellular telephone service. This study assessed the feasibility of including cellular
telephone numbers in RDD and differences between young adults with landline telephones and those with only
cellular telephones. Between 2008 and 2009, a total of 9,023 cellular telephone numbers were called and 43.8%
were successfully screened; 248 men and 249 women who resided in 3 Washington State counties, were 20–44
years of age, and used only cellular telephones were interviewed. They were compared with 332 men and 526
women with landline telephones interviewed as controls for 2 case-control studies conducted in parallel with
cellular telephone interviewing. Cellular-only users were more likely to be college educated and less likely to
have fathered/birthed a child than were their landline counterparts. Male cellular-only users were less likely to
be obese and more likely to exercise, to be Hispanic, and to have lower incomes, while female cellular-only users
were more likely to be single than landline respondents. Including cellular telephone numbers in RDD is feasible
and should be incorporated into epidemiologic studies that rely on this method to ascertain subjects, although low
screening rates could hamper the representativeness of such a sample.

bias (epidemiology); case-control studies; epidemiologic methods; selection bias; telephone

Abbreviation: RDD, random digit dialing.

Random digit dialing (RDD), an efficient method of cre-
ating an equal probability sample of all possible landline
telephone numbers in a geographic area of interest, has been
used to identify and recruit controls for epidemiologic case-
control studies for more than 30 years. Landline RDD
included almost all households as the percentage of house-
holds with landline telephones in the United States rose
from 90% in the late 1970s to 97.6% by 2000 (1, 2). Cellular
telephone numbers were traditionally excluded from RDD
for surveys and epidemiologic studies for legal, ethical, and
technical reasons (3, 4) and because, until recent years,
almost all adults with cellular telephones could be reached
on their household landline telephone. The proportion of US
households without a landline telephone but with at least 1
member who had cellular telephone service increased from
2% in 2003 to 23% in early 2009 with variation by state and
urbanicity (3, 5, 6). In 2009, 41% of adults less than 30 years

of age but only 5% of those 65 years or older resided in
households with only cellular telephones (6). However, the
percentage of adults with only cellular phones has increased
steadily in all age groups since 2003 (6). Population-based
surveys have found demographic, lifestyle, and health dif-
ferences between adults in cellular-only households and
those in landline households (3, 6–8). Standard survey-
weighting techniques and adjustment have been insufficient
to remove bias from telephone surveys that exclude cellular
phones (7, 9–11).

Case-control studies that identify controls by using land-
line RDD exclude cases without landline phones to maintain
comparability (12). Two current case-control studies of can-
cer conducted by 2 of us (S. M. S., C. I. L.) found that the
percentage of cases aged 20–29 years excluded from anal-
yses because they had only cellular telephone service has
increased from less than 4% prior to 2005 to 17%–24% in
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recent years (unpublished data). The increasing proportion
of cases and potential controls that are excluded in studies
using landline RDD brings into question the generalizability
of the results and impacts statistical power, particularly in
studies that include large numbers of young adults.

Cellular telephone numbers have not yet been included in
RDD for epidemiologic case-control studies to our knowl-
edge. We undertook this study to assess the feasibility of
conducting RDD for epidemiologic studies using cellular
telephone numbers, to compare the process of landline
and cellular RDD, and to explore differences between
men and women 20–44 years of age with landline phones
and those with only cellular phones.

MATERIALS AND METHODS

To address our aims, we sought 1) to identify a sample of
250 men and 250 women 20–44 years of age who used only
cellular telephones and were residents of King, Pierce, or
Snohomish County, Washington State, between October
2008 and January 2009 and 2) to compare characteristics
of these individuals with those of similarly aged men and
women ascertained as controls through traditional landline
RDD in case-control studies of breast cancer and testicular
cancer conducted concurrently in the same population. All
procedures and data collection instruments for the cell
phone study and the 2 case-control studies were approved
by the Fred Hutchinson Cancer Research Center Institu-
tional Review Board.

Identification of cell phone-only users

To identify the sample of cellular-only users, we first
identified all of the thousand blocks (area code, prefix, next
digit) that were coded as cellular and originally assigned in
King, Pierce, and Snohomish counties in Washington
State using the April 2008 NPA-NXX Active Code List—
Thousands Block (referred to as ‘‘NNACL-TB’’) file pur-
chased from Telcordia (Piscataway, New Jersey). From
these, we randomly selected thousand blocks with replace-
ment and added a 3-digit random number to create a
telephone number. We selected a total of 9,000 unique tele-
phone numbers this way. We called each number between
October 1, 2008, and January 31, 2009. We identified an
additional 23 telephone numbers that were cellular during
our landline RDD for controls for the 2 case-control studies
during the same time period and attempted to screen each of
these for eligibility for the cell phone study.

The first call to all cellular telephone numbers was made
on a weekend when many subscribers have free minutes and
would not be charged for our call. If the number was an-
swered, the first 2 questions after a short introduction were
‘‘Are you driving a car now?’’ and ‘‘Are you in a safe place
to talk?’’ (refer to supplementary material posted on the
Journal’s website (http://aje.oxfordjournals.org/).). The in-
terviewer told the respondent that he/she would call back
later and immediately terminated the call if either the first
question was answered ‘‘yes’’ or the second ‘‘no.’’ We as-
sumed that the person who answered the cellular phone was

the primary user and screened him or her for the following
eligibility criteria: 1) between 20 and 44 years of age;
2) current resident of King, Pierce, or Snohomish County;
and 3) no landline telephone or never answered his/her land-
line telephone. We included respondents who had a landline
telephone but never answered it because these individuals
are not accessible by landline RDD. A respondent reached at
a cellular phone that was primarily used for business was
included if he or she also used the cell phone for personal
calls. If the respondent was eligible, he or she was asked to
complete a 10–15 minute gender-specific interview that in-
cluded questions related to demographic and lifestyle fac-
tors, reproductive history, mammography history, and
characteristics of cell phone use (refer to supplementary
material). Participants were given $20 for completion of the
questionnaire. If the respondent was willing to complete the
interview at a later time, we offered to call back and also gave
the website addresses (cellphonestudy.org, cellphonestudy.
com, and cellphonestudy.net) where the respondent could
complete the questionnaire online.

We allowed the phone to ring at least 9 times on each of
the first 2 calls and at least 6 times on subsequent calls. A
maximum of 8 calls were made at different times and days
of the week over 2–4 weeks. The interviewer left up to 2
messages if the number was answered with a recording. The
message briefly explained the study, stated that the inter-
viewer would be calling back, and left the study website
address.

Numbers that were never answered by a person and ap-
peared to be working cell phone numbers were recontacted 2
months later. All respondents who refused except those who
were hostile to our call and those who asked to be ‘‘removed
from our list’’ (n ¼ 607) were also recontacted 2 months
later. A maximum of 8 additional calls were made during the
recontact process.

Comparison of cell phone-only and landline users

We compared information from the cell-only respondents
with information collected during in-person interviews of
526 female and 332 male controls recruited using landline
RDD for ongoing case-control studies of breast cancer in
young women and testicular cancer in young men conducted
by 2 of us (C. I. L. for breast cancer, S. M. S. for testicular
cancer). Landline (including voice over Internet protocol
(VoIP)) thousand blocks were randomly selected from
the Telcordia files as described above. Both studies used
Mitofsky-Waksberg RDD with a clustering factor (‘‘k’’) of
5 to identify potential controls and to screen for study eli-
gibility (13). Eligible and willing respondents were sent
a letter with more information about the study. In-person
structured interviews were administered by trained inter-
viewers at the respondent’s home or another place of their
choosing. Controls were frequency matched to the age dis-
tribution of the cases. Male controls were offered $50
for completing the interview, and female controls were of-
fered $20. From these 2 studies, we included only controls
with reference years 2005–2007 because interviewing was
nearly complete for these reference years. Reference dates
were assigned to controls to approximate the age-specific
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distribution of case diagnosis dates, and all interview ques-
tions referred to the time period prior to each control’s ref-
erence date. As of November 2009, 60% and 48% of the
screened and eligible breast cancer controls and testicular
cancer controls, respectively, identified through landline
RDD for these reference years had been interviewed; 25%
and 46%, respectively, had refused to participate in the cor-
responding case-control study, and 15% and 6% had not yet
been interviewed. One woman with a prior diagnosis of
breast cancer and one woman with no information about
prior breast cancer were excluded from the cell phone study
participants, because such women were not eligible to be
breast cancer study controls.

Analytical methods

For descriptive comparisons of characteristics, we ad-
justed the distribution of the cell phone group to the age
distribution of the landline group using the method of di-
rect standardization so that differences in Tables 3 and 4
are not attributable to age. We used odds ratios and 95%
confidence intervals as a measure of association, comput-
ing them using logistic regression with cell/landline status
as the dependent variable and adjusting for age and other
confounding variables (Stata, version 10.1, software;
StataCorp LP, College Station, Texas). We assessed possible
confounding by Hispanic origin, marital status (women),
education, income, and obesity (<30 vs. �30 kg/m2) and
included in the model those that changed the odds ratios by
more than 15%.

RESULTS

Of all working or possibly working cellular telephone
numbers, 43.8% were successfully screened (Table 1). In
comparison, 75.1% of presumed residential landline tele-
phone numbers were successfully screened. Respondents
at 36% of the screened cellular numbers reported that they
did not have a landline phone; 61% of those screened who
had both a landline and a cell phone received most of their
calls on their cell phones, and 14% of those screened re-
ported that they never answered their landline telephone. A
total of 77.5% of eligible cellular respondents completed the
interview, 7.5% of respondents completed the screening
online, and more than a third of eligible respondents com-
pleted the questionnaire online. All eligible respondents
who completed the screening online also completed the
questionnaire.

Table 2 shows patterns of cell phone use among inter-
viewed men and women who used only cell phones. About
10% of respondents had a landline telephone but never an-
swered it; 18% of each sex reported using other cell phones
regularly, whereas only about 5% reported that the cellular
telephone that was called was shared with other adults 20–
44 years of age at least one third of the time. About a third of
the respondents had more than 1,000 minutes included in
their cell phone plan. Most respondents had cellular service
contracts as opposed to prepaid cellular service. Almost all
respondents reported that their cell phone was on more than

12 hours a day. A majority of respondents reported they
would be very or somewhat willing to participate in a study
requiring a 90-minute in-person interview. Respondents re-
ported that they preferred to be called for research studies on
their cell phones on weekdays between 5 and 9 PM (data not
shown). The preferred time for weekend calls was after-
noon, although 30% did not want to be called on weekends
at all. Characteristics of cellular telephone usage were sim-
ilar when stratified by sex, race, and interview mode (tele-
phone or self-administered online).

After adjustment for age, women with only cell phones
were more likely to be single, more likely to have a college
education, and less likely to have birthed a child than
women with landlines (Table 3). The 2 groups were other-
wise similar. Men with only cell phones were more likely to
be Hispanic and to have a college education. They were less
likely to be obese, to have a household income >$50,000,
and to have fathered a child, and they more frequently en-
gaged in physical activity 5–10 hours a week or more than
10 hours a week as an adult and 15 or more hours a week as
an adolescent than did their landline counterparts (Table 4).
No differences were seen for race, alcohol use, and prior
infertility testing.

Female Hispanic cell phone respondents were much more
likely to complete the interview by telephone than on the
website. Odds ratios for all other variables among women
were similar when stratified by interview mode. All His-
panic male cell phone respondents completed the interview
by phone. Odds ratios stratified by interview mode in men
were similar for all other variables except education and
exercise. Male cell-only Web responders were more likely
to have a college degree and exercised more as adolescents
and adults than did landline respondents, whereas cell re-
spondents interviewed by phone were similar to their land-
line counterparts (data not shown).

DISCUSSION

This study demonstrates the feasibility of cell phone RDD
and confirms the need for including cell phones in RDD in
order to obtain a representative population-based control
group for epidemiologic case-control studies.

Our study was limited by the small number of women less
than 30 years of age in the landline comparison sample, and
adjustment by 5-year age group may have been insufficient
to control confounding. Another limitation is that we com-
bined data that were collected by telephone interview and
self-administered Web interviews for the cell-only users,
whereas the data for the landline users were collected via
in-person interviews. These diverse sources may not provide
comparable data, and this could account for the differences
we found between cell users and landline users (14, 15).
Some respondents may have considered the questions re-
lated to reproductive history to be sensitive. Studies have
found that sensitive information and questions related
to social desirability are reported more accurately on self-
administered questionnaires than by telephone or in-person
interviews (14–16). A case-control study that compared health
and residential history data collected on self-administered
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Web questionnaires with telephone interviews found Web
questionnaires to be more reliable but found no differences
between survey mode and participant characteristics for cases
compared with controls (17). We found differences by inter-
view mode for the cell responders only for Hispanic origin,
education, and exercise.

An additional limitation of this study is that information
from cell phone participants reflected their status in 2008

and 2009, whereas the information from landline partici-
pants referred to their status prior to reference dates that
ranged from 2005 to 2007. We believe that any changes in
the characteristics of interest over this time period in adults
aged 20–44 years would have been too small to produce the
differences that we observed.

We found differences between the Seattle-Puget Sound
area cell only and landline respondents with respect to

Table 1. Response Outcomes in Cell Phone and Landline Random Digit Dialing, Seattle-Puget Sound Region, Washington State, 2008–2009

Cellular Telephone Numbers Called Landline Telephone Numbers Calleda

Total Cellular
Numbers
(n 5 9,023)

% of Total

% of Working/
Presumed
Working
Numbers

Total Landline
Numbers

(n 5 46,105)
% of Total

% of Residential/
Presumed
Residential
Numbers

Not assigned/disconnected 1,120 12.4 23,744 51.5

Not a household or business 499 1.1

Data line 2,085 4.5

Total not assigned or disconnected 1,120 12.4 26,328 57.1

Unknown if working, unscreened

Automated recording 205 2.3 2.6

Never answered 61 0.7 0.8 2,085 4.5

Always busy 46 0.5 0.6 937 2.0

Screened, business only

Ineligible, business only 327 3.6 4.1 5,998 13.0

Unscreened

Voice mail, all attempts 1,580 17.5 20.0 1,092 2.4 10.2

Refused screening 2,550 28.3 32.3 1,590 3.4 14.8

Screened

Ineligible 2,493 27.6 31.5 7,208 15.6 67.0

Eligible 641 7.1 8.1 867 1.9 8.1

Refused survey 144 1.6

Completed survey 497 5.5

Total screened 3,461 38.4 43.8 8,075 17.5 75.1

Total cellular working or
presumed working

7,903

Total landline residential or
presumed residential

10,757

Screening percentage 43.8b 75.1c

Interview percentage 77.5d —e

Screening mode

Telephone interviewer 3,201 92.5 8,075 100.0

Website (self-administered) 260 7.5 0

Interview mode

Telephone interviewer 316 63.6 0

Website (self-administered) 181 36.4 0

In person 0 858 100.0

a Landline random digit dialing for breast and testicular cancer case-control studies from February 20, 2008, through February 5, 2010.
b Number of cellular telephone numbers screened divided by total number of working and presumed working numbers multiplied by 100.
c Number of landline telephone numbers screened divided by total number of presumed residential numbers (voice mail, refused screening,

ineligible, eligible) multiplied by 100. The landline response percentage is 71.2% if business numbers are considered screened and ‘‘unknown if

working, unscreened’’ are included in the denominator.
d Number interviewed divided by number eligible (497/641).
e —, interviewing is still in progress.
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Hispanic ethnicity, education, marital status, ever having
birthed/fathered a child, obesity, and exercise. We compare
our results with those from 3 population-based surveys
conducted between 2005 and 2009 that collected demo-
graphic and health-related information on cell-only and
landline households (3, 6, 7). All 3 surveys included adults
of any age and did not separate results by age and gender,
which limits the comparison of results with those from our
study. Only one study adjusted for sex, race, and age (3).
Our findings agree with some, but not all, of the results of
these surveys (Table 5). Our study and 2 of the surveys
found that cell phone-only users were less likely than land-
line users to have ever had a child or to be currently living
with children (3, 7). Our study and one survey found that
cell-only users were less likely to be married than were
landline users (3). The differences in both variables per-
sisted in our data when stratified by 5-year age group (data
not shown). Although there are some consistencies across
studies that have compared cellular-only users with land-
line users, there are also several differences. These differ-
ences in demographic and lifestyle characteristics may be
due to geographic variations in the distributions of these
characteristics across different regions of the United
States, as well as to local differences in those who are or
who are not cellular-only users. Thus, the impact of choos-
ing to include or not to include a cell phone sample for
a given regional study is likely to vary on the basis of the
exposures and diseases of interest, as well as on the re-
spondent’s age.

Identifying and recruiting potential controls who use cel-
lular but not landline telephones are feasible: 96% of the
cell-only respondents in our study reported that their cell

phones were on more than 12 hours a day, so they are ac-
cessible by cell phone. This is consistent with the 2005
finding by Tuckel and O’Neill (8) that 94% of people with
only cell phones kept them on always or most of the time.
Screened individuals in our study were willing to complete
brief interviews on their cellular phones or online, and more
than two thirds of the men and three fourths of the women
answered that they would be very or somewhat willing to
complete a 90-minute in-person interview. Most of the 260
(7.5%) respondents who completed the screening online
used the website information left on their voice mail and
never spoke to an interviewer. We believe that the option of
completing the interview online may have contributed to
a higher interview response, because 37% of the interviews
were completed online. A Census Bureau survey conducted
in 2008 found that nearly half of cell-only households re-
ported a preference for completing information forms online
(18). The option of self-administrated online screening and
interviewing needs further exploration. Recontact of num-
bers that were unanswered or resulted in refusal during the
initial series of calls improved response proportions; 17% of
the 5,079 numbers that we recontacted were successfully
screened.

An important consideration with respect to implementa-
tion of cellular telephone-based RDD is response propor-
tions. The screening response that we experienced with
cellular RDD is much lower than the ~75% screening re-
sponse that we achieved for landline RDD during a similar
time period but similar to the highest response (47.5%) from
recent surveys targeting cell phones in other areas of the
United States (7). The lower screening proportion for cell
phone RDD was driven by the relatively high proportions of
screening refusals and ‘‘voice mail’’ on all attempts. We
suspect that some of the cell phones that were always an-
swered by voice mail belonged to people who primarily use
landline telephones and thus would have been ineligible for
our study. This suspicion is supported by data from a study
that found a higher proportion of cell-only users kept their
cell phones on all of the time than respondents with both cell
and landline telephones (8). Nevertheless, the low screening
response proportions achieved can jeopardize the validity of
a case-control study that uses this method.

Another important limitation of cell phone RDD is that
individuals may and often do retain a cell phone number
when moving into or out of a study’s geographic area, with
10% of the cellular numbers screened in our study belong-
ing to individuals who resided outside the 3-county area,
but we have no way of measuring how many people
resided in our 3-county area but had a cellular number
assigned to another geographic area and were not in our
sampling frame. One solution is to eliminate cell-only
cases with cellular numbers assigned in another geo-
graphic area to achieve comparability with controls.
However, sample size and representativeness of the sample
may be compromised if the number of cases excluded for
this reason increases.

A more difficult challenge is to integrate landline and
cellular telephone samples appropriately because landline
telephones are associated with households, whereas cellular
telephone numbers are primarily associated with individuals

Table 2. Patterns of Cell Phone Use by Interviewed Men and

Women, Cell Phone Random Digit Dialing Study, Seattle-Puget

Sound Region, Washington State, 2008–2009

%

Men
(n 5 248)

Women
(n 5 249)

Have landline telephone but never
answer

14 9

This cell phone is

A prepaid cell phone 13 11

Shared with one or more
other adultsa

4 6

On >12 hours/day 94 96

Respondent uses another cell phone
regularly

18 18

Included cell phone plan minutes

<500 20 18

500–1,000 35 35

>1,000 34 28

Unsure 11 19

Very or somewhat willing to complete
a 90-minute in-person interview

68 75

a Shared with at least one adult 20–44 years of age at least one

third of the time.
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(4). One possibility is to screen cellular telephone numbers
the same way landline numbers are screened by enumerat-
ing all members of the respondent’s household and ran-
domly selecting one person from all who are eligible (4,
19). Landline RDD reduces the probability of inclusion by
one half when 2 telephone numbers ring in the same house-
hold. A similar reduction will need to account for cell
phone sharing and multiple cell phones among eligible
respondents within a single household. We found that 5%

of cell-only users share their cell phone one third of the
time or more with at least one other adult who is 20–44
years of age, but we did not ascertain whether or not the
adult sharing the cell phone lived in the same household or
lived in a household with a landline telephone. A 2007
study found that 10%–20% of cell-only adults reported
sharing their cell phone with another adult of any age at
least one third of the time, with variation by geographic
area (7).

Table 3. Characteristics of Young Women Having Landline Telephones Compared With Those Having Only

Cellular Telephones, Seattle-Puget Sound Region, Washington State, 2008–2009 (Cell Phone Participants) and

2005–2007 (Landline Participants)

Characteristic

Landline
(n 5 526)

Cellular Only
(n 5 247) ORa 95% CI

No. % No. %b

Age, years

20–24 3 0.6 77 31.2

25–29 8 1.5 61 24.7

30–34 50 9.5 48 19.4

35–39 155 29.5 32 13.0

40–44 310 58.9 29 11.7

Nonwhite 76 14.7 59 22.8 1.39 0.80, 2.41

Hispanic originc 24 4.6 19 12.8 1.57 0.65, 3.78

Current smoker 67 12.8 40 12.9 1.14 0.63, 2.06

Ever used oral contraceptivesc 480 91.3 196 91.6 1.10 0.56, 2.18

Ever used birth control shots 67 12.7 49 17.4 1.19 0.68, 2.06

Obese (body mass index �30) 101 19.2 35 18.3 0.93 0.54, 1.61

College degreec 305 58.2 148 67.3 1.92 1.19, 3.11

Ever had a live- or stillbirthd 480 93.2 47 55.0 0.07 0.04, 0.12

Ever had a mammograme 246 79.6 22 75.9 0.80 0.33, 1.97

First-degree family history
of breast cancer

47 8.9 14 13.0 1.28 0.60, 2.72

Among women aged �35 years 43 9.3 7 13.3 1.43 0.61, 3.39

Second-degree family history
of breast cancer

132 25.1 61 21.4 0.98 0.61, 1.58

Among women aged �35 years 117 25.2 12 20.3 0.74 0.38, 1.45

Marital status

Married 407 77.7 73 39.2 1.0 Referent

Single 83 15.8 142 54.5 7.20 4.41, 11.75

Living with partner 34 6.5 31 6.3 1.82 0.82, 4.01

Household income, US dollarsf

<25,000 40 7.6 49 9.9 1.0 Referent

25,000–<50,000 66 12.6 73 26.5 1.67 0.75, 3.71

�50,000 417 79.7 109 63.6 1.16 0.53, 2.53

Abbreviations: CI, confidence interval; OR, odds ratio.
a Odds ratio comparing women having cell phones only with women having landline telephones, adjusted for age

(20–29, 30–34, 35–39, 40–44 years).
b Adjusted to age distribution of landline group by using direct standardization.
c Odds ratios also adjusted for marital status (married, single, living with partner).
d Among women aged 30–44 years.
e Among women aged 40–44 years.
f Odds ratios also adjusted for marital status (married, single, living with partner) and education (no college degree,

college degree).
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A dual frame of landline and cell phone RDD with
landline/cell-only status of cases as one of the frequency
matching variables could be explored. Matched or stratified
analyses by cellular status should be considered, particularly
if the primary data collection is done by telephone, because
differences of interview data have been found between land-
line and cellular telephone interviews (7). Stratification will
also facilitate evaluation of the impact of different screening
proportions between landline and cellular RDD.

Landline RDD alone can no longer produce a representa-
tive sample of the young adult US population and must be
supplemented with cellular RDD (1, 7). Using landline
RDD to recruit controls 45–64 years of age and 65 years

of age or older currently would exclude far fewer controls:
13% and 5% of the population, respectively (6). However,
these percentages continue to rise (6). Methods to increase
RDD screening response, such as refusal recontact and
a monetary ‘‘thank you’’ to respondents, should be consid-
ered. The impact of nonresponse bias could substantially
hamper scientific inferences if cellular RDD screening re-
sponse proportions cannot be improved and if nonrespon-
dents cannot be characterized. Further research is needed
into methodological solutions for increasing cellular screen-
ing response, combining data from landline and cellular
RDD, and accounting for geography, shared cellular tele-
phones, and multiple cell phone households.

Table 4. Characteristics of Young Men Having Landline Telephones Compared With Those Having Only Cellular

Telephones, Seattle-Puget Sound Region, Washington State, 2008–2009 (Cell Phone Participants) and 2005–2007

(Landline Participants)

Characteristic

Landline
(n 5 332)

Celular Only
(n 5 248) ORa 95% CI

No. % No. %b

Age, years

20–24 45 13.6 57 23.0

25–29 45 13.6 48 19.4

30–34 107 32.2 63 25.4

35–39 76 22.9 44 17.7

40–44 59 17.8 36 14.5

Nonwhite 72 21.8 63 19.7 0.87 0.57, 1.32

Hispanic origin 11 3.3 18 7.3 2.25 1.03, 4.91

Current smokerc 55 16.6 52 20.4 1.50 0.96, 2.35

Ever fathered a child 197 59.5 80 37.9 0.35 0.24, 0.52

Obese (body mass index �30) 87 26.2 34 15.8 0.49 0.32, 0.77

Drank >14 alcoholic drinks/week 39 11.7 27 9.7 0.83 0.49, 1.42

Self or partner ever had infertility tests 21 6.7 12 6.1 0.94 0.45, 1.97

College degree 158 47.6 129 60.6 1.54 1.08, 2.20

Vigorous activity in grades 7–12, hours/week

<6 99 29.8 49 20.7 1.00 Referent

6–<10 59 17.8 40 17.9 1.40 0.82, 2.39

10–<15 91 27.4 63 27.3 1.47 0.91, 2.37

�15 83 25.0 80 34.1 2.00 1.25, 3.19

Vigorous activity in past 2 years, hours/week

<2 110 33.1 47 22.0 1.00 Referent

2–<5 108 32.5 62 26.4 1.30 0.81, 2.08

5–<10 80 24.1 64 27.3 1.80 1.11, 2.91

�10 34 10.2 63 24.5 3.87 2.24, 6.70

Household income, US dollarsc

<25,000 28 8.5 33 11.7 1.00 Referent

25,000–<50,000 67 20.4 70 27.8 0.92 0.49, 1.74

�50,000 234 71.1 132 60.6 0.51 0.28, 0.93

Abbreviations: CI, confidence interval; OR, odds ratio.
a Odds ratio comparing men having only cell phones with men having landline telephones, adjusted for age (20–

24, 25–29, 30–34, 35–39, 40–44 years).
b Adjusted to age distribution of landline group by using direct standardization.
c Odds ratio also adjusted for college degree (no, yes).
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Table 5. Comparison of Current Study (Seattle-Puget Sound Region, Washington State, 2005–2009) Results With Results From 3 Population-based Surveys (Entire United States, 2005

and 2009; and Georgia, New Mexico, and Pennsylvania, 2007)

Current Study, Men Current Study, Women NHIS, 2005a NHIS, 2009b BRFSS, 2007c

Sampling type Landline: 2-stage RDD (2) Landline: 2-stage RDD (2) Household area sampled Household area sampled Landline: bank list-assisted RDD (2)

Cell: single-stage RDD (2) Cell: single-stage RDD (2) Cell: systematic random sample

Sampling area Western Washington State Western Washington State Entire United States Entire United States Georgia, New Mexico, Pennsylvania

Interview type Landline: in person Landline: in person In person In person Telephone

Cell: telephone or Web Cell: telephone or Web

No. of respondents/
households

332 landline 526 landline 34,309 landline households 9,373 landline households 6,380 landline
248 cell only 247 cell only 3,023 cell only households 2,826 cell only households 572 cell only

Respondent’s age 20–44 years 20–44 years �18 years �18 years �18 years

% cell only/
% landlinee,f

Adjusted OR
% cell only/
% landlinee,f

Adjusted OR
% cell only/
% landlinee

Adjusted OR
% cell only/
% landlinee

% cell only/
% landlinee

Hispanic origin 7.3/3.3 2.25* 12.8/4.6 1.57 17.3/12.1 21.4/13.9

Nonwhite race 19.7/21.8 0.87 22.8/14.7 1.39 34.6/28.7g 25.0/12.3g

Current smoking 20.4/16.6 1.50 12.9/12.8 1.14 33.3/19.4 1.49* 28.4/17.9 31.1/20.2

Obesity 15.8/26.2 0.49 18.3/19.2 0.93 23.8/25.5 1.02 26.8/28.0 24.4/26.6

Exercise 24.5/10.2 3.87*,h 36.4/29.9 1.26i 37.2/34.6i

Alcohol use 9.7/11.7 0.83j 38.2/17.9 1.81*,k 35.3/19.3k 28.7/17.5l

Income 60.6/71.1 0.51m 63.6/79.7 1.16m 84.1/90.0n

College degree 60.6/47.6 1.54* 67.3/58.2 1.92* 20.6/26.5

Married 39.2/77.7 0.19* 33.2/60.7 32.0/62.8

Children 37.9/59.5 0.35*,o 55.0/93.2 0.07*,p 33.1/39.1q 39.5/36.6q

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NHIS, National Health Interview Survey; OR, odds ratio; RDD, random digit dialing.

* P < 0.05.
a National Health Interview Survey (3).
b National Health Interview Survey (6).
c Behavioral Risk Factor Surveillance System (7).
d www.cdc.gov/nchs/nhis/about_nhis.htm#sample_design.
e Percentage of those with characteristic among cell-only respondents/percentage of those with characteristic among landline respondents.
f Percentages adjusted for age.
g Non-Hispanic, nonwhite.
h Current, �10 hours/week.
i Current regular leisure activity.
j More than 14 drinks/week.
k Five or more drinks/day at least once in the past year.
l Binge drinking in the last 30 days.

m More than 50,000 dollars/year.
n Above poverty level.
o Ever fathered a child.
p Ever birthed a child among women 30–44 years of age.
q Children currently living in household.
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