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The focus of the research was to identify a 
method for adjusting past year smoking rates for 
survey years where the sample design was RDD 
landline households only by using the estimates 
from survey quarters where the sample design 
was dual-frame RDD sample, RDD landline and 
RDD cell phone. 

Using data from the surveys that sample both 
cell phone and landline households, we estimate 
the smoking rates for the cell phone population 
and the landline population both independently 
and collectively. We use these results to develop 
methodology to adjust the estimate of the 
smoking rates for the landline only surveys 
that account for the exclusion of cell phone 
only households. This adjustment will allow the 
estimates from a landline RDD to be comparable 
to the dual-frame RDD, since the difference in 
sampling frames will be accounted for in the 
adjustment. 

New York Adult Tobacco Study (NY-ATS) has been 
fielded every year since 2003. Since the third 
quarter of 2010 both cell phone and landline 
households have been sampled. As expected, 
for the samples that included cell phones, we 
observed an increase in smoking rates. Some of 
the increase in smoking rates can be attributed 
to the bias from not including cell phone 
subjects in previous iterations of the survey. 
Using data from the surveys that sample both 
cell phone and landline households, we estimate 
the smoking rates for the cell phone population 
and the landline population both independently 
and collectively. We use these results to develop 
methodology to adjust the estimate of the 
smoking rates for the landline-only surveys to 
account for the exclusion of cell phone-only 
households. 

On average, cell phone respondents as 
compared to landline respondents are younger, 
higher percentage of males, lower percentage 
of whites, lower income, and more likely to be 
renters. So naturally, we expect to find the same 
patterns in the NY-ATS; and, we do. The NY-ATS 
is a repeated cross-sectional study that has been 
fielded 4 times a year since 2003. From 2003 
to Quarter 2 of 2010, the NY-ATS respondents 
have been sampled exclusively from a list of 
landlines. In contrast, for the last 4 quarters, the 
NY-ATS used a dual frame design—sampling 
from a frame of all New York State cell phone 
numbers as well as a frame of all New York State 
landlines that do not reside in zero-banks. Now 
that we have collected 4 quarters of data we can 
investigate the effect of including cell phones 
on the parameter estimates of important study 
outcomes. 

Weights

For each of the last 4 quarters of NY-ATS data we 
created sampling weights three different ways. 

1. A set of weights only including the landline 
sample. That is, we created the weights as if 
there was no cell phone sample just like we 
did for the samples before 2010 quarter 3. 

2. A set of weights only including the cell phone 
sample. We use these weights to calculate the 
population estimates we would obtain if we 
only sampled cell phones.

3. A set of weights, which we call “dual,” uses 
both the cell phone and landline data. 

Adjusting Rates to Account for Bias

The adjusted rates were calculated by using the 
last four quarters where there was a dual-design. 

1. Smoking estimates were created using each 
of the three weighting methods.

2. The adjustment for each year was calculated 
as

a. AY = % WirelessY / %WirelessR * | BiasL-D |

where:

WirelessY = Percent of adults living in a 
wireless only household, where 
y = 2003 to Q2 2010

WirelessR= Percent of adults living in a 
wireless only household, in 
reference time period Q3 & Q4 
2010 and Q1 & Q2 2011

BiasL-D =  Percent of adult smokers including 
only the landline sample – percent 
of adult smokers including only 
the cell phone sample, Q3 &Q4 
2010 and Q1 & Q2 2011

3. Adjusted Smoking Rate = %SYL + AY

where:

SYL = Percent of adults smokers using landline 
sample, Y = 2003 to Q2 2010

 AY = Adjustment for year

Table 2 and Figure 2 show the landline current smoking estimates and the adjusted current smoking 
estimates for 2003–Q2 2011.  

Table 2. Landline Smoking and Adjusted Smoking Percentages and Standard Errors of 
Percentages, Based on Quarter 3 and 4 of 2010 and Quarter 1 and Quarter 2 of 2011

Survey Year
% of Adults Living in a 

Wireless-Only Household

Smoker-Landline Smoker-Adjusted Bias1

% Bias2Percent S.E. Percent S.E. Percent SE

2003  2.39% 20.80% 0.90% 20.89% 0.00% -0.09% 0.00% -0.44%

2004  3.72% 18.10% 0.60% 18.24% 0.01% -0.14% 0.01% -0.78%

2005  5.47% 13.40% 0.60% 13.61% 0.01% -0.21% 0.01% -1.54%

2006  8.13% 16.80% 0.80% 17.11% 0.02% -0.31% 0.02% -1.83%

2007 10.60% 14.90% 0.70% 15.30% 0.02% -0.40% 0.02% -2.69%

2008 13.90% 16.00% 0.70% 16.53% 0.03% -0.53% 0.03% -3.29%

2009 15.40% 15.40% 0.80% 15.98% 0.03% -0.58% 0.03% -3.78%

Q1 & Q2 2010 17.06% 15.37% 1.24% 16.01% 0.05% -0.65% 0.05% -4.20%

Q3 & Q4 2010 17.06% 16.12% 1.68% 18.26% 0.01% -2.14% 0.01% -13.27%

Q1 & Q2 2011 18.90% 16.64% 2.23% 17.13% 0.02% -0.50% 0.02% -3.00%

NOTE:  Percent of adults living in a wireless household only are available from the National Health Interview Survey (NHIS), through the National Center for Health Statistics.  
New York rates for 2003–2006 and 2010–Q2 2011 were predicted using the NHIS U.S. wireless rates in conjunction with the 2007–2009 New York wireless rates. 

1 Bias is defined as the difference between the landline estimate and the adjusted estimate.
2 % Bias is defined as the relative bias. Relative bias is defined as the bias divided by the landline estimate multiplied by 100.

Figure 2. Landline 
Smoking Percents 
versus Adjusted 
Smoking Percents 
by Year, New York 
Adult Tobacco Survey, 
2003–Quarter 2 2011

2007–2009 NY Wireless Estimates: 
Blumberg SJ, Luke JV, Ganesh N, et 
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Interview Survey, January 2007–June 
2010. National health statistics reports; 
no 39. Hyattsville, MD: National Center 
for Health Statistics. 2011.

2006 and prior Estimates: Blumberg SJ, 
Luke JV. Wireless substitution: Early 
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Let us examine the results for current smokers in Table 1. After adjusting for age, race and gender through 
post-stratification the estimate for percent smokers is higher for the cell phone sample (19.79%) than the 
landline sample (16.40%). When we use data including the all of the dual sample the estimate is 17.08—in 
between the cell phone and landline. Prior to 2010 quarter 3, the survey design only used landline; thus 
we estimate the bias we would have obtained by leaving out the cell phone is -0.68. In other words, our 
estimate of percent smokers would have been -0.68 lower in absolute terms and -3.98% in relative terms if 
we did not include cell phones. The data for the other study outcomes can be interpreted similarly. 

Using the bias results for current smokers from Table 1, we were able to adjust the smoking rates going 
backwards through 2003. Graph 2 shows the landline only current smoker rates versus the adjusted current 
smoker rate for 2003 through Q2 2011. The adjusted line shows what the smoking would have resembled 
had all years of the NY-ATS been a dual-frame design. Note that despite the drop seen in the adjusted rate 
for 2011 Q1 & Q2, a side analysis was conducted and it was concluded that the change in the percent of 
smokers was due to the random sampling process and not a change in the percent of smoker’s trend.

As more dual frame samples are 
fielded, we will be able to refine the 
adjustment to previously reported 
smoking rates based only on RDD 
landline sample designs.
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Table 1 and Figure 1 show the estimates for 7 important study outcomes. The columns labeled “cell“, 
“landline“ and “dual“ contain the estimates using only the cell phone sample, only the landline sample and 
using the dual sample, respectively. 

Table 1. Study Outcomes by Weighting Method, New York Adult Tobacco Survey, Annual Percentages 
and Standard Errors of Percentages Based on Quarter 3 and 4 of 2010 and Quarter 1 and Quarter 2 
of 2011

Study Outcome

Cell Landline Dual Bias1

% Bias2Percent S.E. Percent S.E. Percent S.E. Percent S.E.

Current smokers 19.79 0.94 16.40 1.50 17.08 1.08 -0.68 0.66 -4.00

Quit attempt in the last 12 months 57.26 2.56 59.68 4.86 59.98 3.24 -0.30 2.25 -0.50

In the past 12 months, has a 
doctor, nurse, or other health 
professional advised you to avoid 
being around tobacco smoke? 

23.18 1.18 19.51 1.95 20.11 1.33 -0.60 0.93 -2.98

During the past 12 months, 
did any doctor, nurse or health 
professional ask if you smoke?

87.96 1.97 91.33 2.13 89.99 1.78 1.34 0.77 1.49

In the past 12 months, has a 
doctor, nurse, or other health 
professional advised you to quit 
smoking? 

73.82 2.71 81.03 3.46 77.92 2.70 3.0a 1.47 3.99

Are you planning to stop smoking 
within the next 30 days? 

52.96 3.44 60.79 6.00 55.13 4.50 6.0a 2.43 10.27

Do you want to quit smoking 
(somewhat or a lot)?

70.40 2.35 80.84 2.99 76.25 2.57 5.0a 1.29 6.02

If you decided to give up smoking 
altogether in the next 12 months, 
do you think you are very likely to 
succeed?

24.38 2.60 21.10 4.97 22.18 3.21 -1.08 2.49 -4.86

1 Bias is defined as the difference between the landline estimate and the dual estimate
a Difference between landline estimate and dual estimate is significant at the .05 level
2 % Bias is defined as the relative bias. Relative bias is defined as the bias divided by the dual estimate multiplied by 100.

Figure 1. Study Outcomes by Weighting Method, New York Adult Tobacco Survey, Annual 
Percentages Based on Quarter 3 and 4 of 2010 and Quarter 1 and Quarter 2 of 2011

4. Results: Bias in Study Outcomes: Landline Only Versus Cell Only
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