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Abstract

The National Immunization Surveys (NIS) are random-digit-dial (RDD) telephone surveys
used to assess vaccination coverage among children age 19-35 months (NIS-Child),
adolescents age 13-17 years (NIS-Teen), and influenza vaccination coverage for children
age 6 months-17 years (NIS-Flu) in the United States. In 2018, the NIS transitioned from
a dual-frame landline and cell phone sample to a single-frame cell phone sample design.

Declining response rates for cell phone samples motivated the exploration of new ways to
encourage cell phone users to answer when the NIS interviewer calls and to participate in
the NIS interview if they have age-eligible children. NORC has explored two potential
ways to encourage contact and participation through Neustar’s Caller Name Optimization
and Branded Caller ID Display products. Neustar’s Caller Name Optimization makes
legitimate calls less likely to be flagged as spam on cell users’ phones. Branded Caller ID
displays the CDC name and official logo on enabled smart phones when an incoming call
is received. In Quarters 3 and 4 of 2019, NORC assigned a portion of the NIS sample to be
dialed from an outgoing number flagged for Caller Name Optimization (Treatment 1), a
portion to be dialed from an outgoing number flagged for Branded Caller ID Display and
Caller Name Optimization (Treatment 2), and a control group to be dialed from an
“untreated” outgoing number. In this paper, the results of the evaluation will be described,
showing differences between the two treatment groups and the size of the impact.
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The findings and conclusions in this report are those of the authors and do not necessarily
represent the official position of the Centers for Disease Control and Prevention.

1. Background

Surveys with cell phone samples have faced declining response rates over the years, in part
due to the number of telemarketing and spam calls respondents receive and because
legitimate survey calls are sometimes flagged as spam by cell phone carriers or devices
(Kennedy & Hartig, 2019). The National Immunization Surveys (NIS) have also contended
with this issue. The NIS are random-digit-dial (RDD) cell-phone surveys used to assess
vaccination coverage among children age 19-35 months (NIS-Child) and adolescents age
13-17 years (NIS-Teen), and influenza vaccination coverage for children age 6 months-17
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years (NIS-Flu) in the United States (National Immunization Surveys, 2018). The NIS is
reviewed by the NORC Institutional Review Board before fielding.

In recent years, the Federal Communications Commission (FCC) has issued several rulings
to protect consumers from “unwanted calls” (Federal Communications Commission, 2019,
p.1). During the time of this evaluation on the NIS, there were two FCC rulings in place
that may have affected how NIS calls were handled by cell phone carriers. In November
2017, the FCC ruled to “[allow] phone companies to proactively block calls that are likely
to be fraudulent” (Federal Communications Commission, 2017, p. 1). In June 2019, FCC
ruled that “voice service providers may, as the default, block unwanted calls based on
reasonable call analytics” (Federal Communications Commission, 2019, p. 1). This effort
poses a challenge for legitimate telephone surveys as their calls may be blocked or marked
as spam by cell phone carriers, reducing the likelihood that respondents will answer the
phone (Dutwin et al., 2018).

As part of an effort to improve declining response rates, the NIS explored two potential
ways to encourage contact and participation using communication services from Neustar.
NORC worked closely with Neustar to test the impact of two services on the NIS—Caller
Name Optimization and Branded Caller ID Display. The Caller Name Optimization (CNO)
is a reputation management service, where Neustar works with the cell phone carriers to
keep calls from being flagged as spam. CNO is not able to prevent spam flagging by all
carriers and devices, but Neustar estimates that it covers over 95% of devices. The Branded
Caller ID Display (BCD) is a pilot service that allows certain smartphones and carriers to
display a color logo in addition to the other elements of caller ID. The BCD service has to
be used in combination with the CNO service—it cannot be used alone. At the time of this
evaluation, Neustar had one carrier participating in BCD and they expect that more carriers
will participate in the future. In addition, at the time of this evaluation, only newer Android
phones for that carrier had the ability to display the BCD logo. Neustar expects phone
capability to increase in the future as well.

For both services, it is important to note that many respondents will not see a caller ID
name. Generally, only those respondents that have subscribed to a service with their carrier
see the caller ID name. Most respondents instead see only the calling telephone number,
city, and state. NORC conducted two studies to test the effect of these services on key
outcomes in the NIS.

2. Description of Study Design and Methods

In Quarters 3 and 4 0f 2019, the NIS utilized both the CNO and BCD services. Sample was
randomly assigned to be dialed on one of three outbound telephone numbers: 5% of sample
was dialed using an untreated outbound number, 47.5% of sample was dialed using a CNO-
treated number, and 47.5% of sample was dialed using a BCD + CNO-treated number. The
BCD + CNO treatment will be referred to as BCD-treatment since both services are
included when Branded Caller ID Display is used.

2.1 Description of Caller Name Optimization (CNO)

As can be seen in Example 1, the two cell phone screens on the left are possible caller ID
displays for the untreated number for a recipient with no caller ID service. The respondent
may see only the NIS phone number or see a description identifying the number as spam.
Some cell phone carriers identify the NIS number as spam and some do not. In addition,
some devices have the capability to display “Potential Spam” and some do not.
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For the CNO-treated number on the right in Example 1, there will be no “Potential Spam”
identification attached to the number for the carriers where Neustar has managed the
reputation of the number to keep it off of spam lists. Caller ID would display the number,
city and state.

Example 1: Caller ID examples for the untreated telephone number and
the CNO-treated telephone number

ated Exa

@3:23PM

Untreated Examples

il Sprint = @3:39PM a

CNO-Tre

mple

& 322PM

(312) 871-

Chicago, IL

+1(312) 871-

Chicago, IL

Potential Spam

2.2 Description of Branded Caller ID Display (BCD)

Example 2 shows how the BCD-treatment functions for the NIS when supported by the
recipient’s carrier and phone. All three of the cell phone screens in Example 2 are displays
of what may be seen by the respondent: (1) the incoming call screen, (2) the missed call
screen, and (3) the detail provided when a respondent clicks on missed call information.

The three screens all include the CDC logo, the Caller ID name (“CDC NATL IMMUN?”),
and a “calling about” description. The BCD-treated outbound telephone number also has
the CNO-treatment applied, so receiving phones not supporting BCD would get the
standard caller ID displaying the phone number, city, and state.
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Example 2: Branded Caller ID Display examples for BCD capable phone

Incoming Call Screen

920 L =K TR S w

Call Missed Screen Missed Call Information

30 = K@

Incoming call = Call -

< Identified Caller - -

COC NATL IMMUN - Health Agency @
Callec about: Cemers for Diseas= Conirol & ..

CDC NATL IMMUN

Health Agency

CDC NATL IMMUN

calling about: Centars for Dissase Contral...
+, Galex abot minags
Centers for Disease Gontrol & Prevention

G, EZsTmm 55
= A1 Vandiine - vors number =

& Viewwebsite

Set a Reminder
Remind me e artact 115 persan fater

Send message.

2.3 Methods

In this evaluation, the impact of Neustar applying the Caller Name Optimization (CNO)
treatment and Neustar applying the Branded Caller ID Display (BCD) treatment was
estimated. The impact of what is displayed on respondents’ phones could not be estimated,
because device level information was unknown.

First, the CNO-treated sample was compared to the untreated sample to evaluate whether
the CNO-treatment is beneficial to the NIS. Second, the BCD-treated sample—which
included CNO-treatment—was compared to the CNO-treated sample to examine whether
the BCD-treatment is adding benefit beyond the CNO-treatment.

The following key outcomes were compared for the treatment groups: working number
rate among dialed cases, contact rate among working numbers, age-screener completion
rate among contacts, age-eligibility rate among age-screener completes, interview
completion rate among age-eligibles, and interview yield rate among dialed cases. Results
focus on the NIS-Child, because all sample is first screened for the NIS-Child.

Table 1. Key Outcome Definitions

Rate Definition
Working Number Rate among Dialed Working Numbers / Dialed Cases
Cases
Contact Rate among Working Numbers Contacts / Working Numbers
Age-Screener Completion Rate among Age-Screener Completes / Contacts
Contacts
Age-Eligibility Rate among Age-Screener | Age-Eligible Cases / Age-Screener
Completes Completes
Interview Completion Rate among Age- Interview Completes / Age-Eligible Cases
Eligibles
Interview Yield Rate among Dialed Cases | Interview Completes / Dialed Cases
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These key outcomes were compared overall and by carrier. To be able to make comparisons
within carriers, carrier information was appended to the sampled phone numbers by the
NIS sample provider. Carriers are identified only as Carrier A, Carrier B, Carrier C, Carrier
D, and Carrier E.

Carrier B was the only participating carrier in BCD at the time of this evaluation. All
carriers were still evaluated for the effect of the BCD-treatment. Carrier assignment is
based on phone number. If a respondent has ported his or her phone number to another
carrier, the carrier information used in this analysis will not be correct. Therefore, it is
possible to have some respondent phone numbers receiving BCD-treatment in other
carriers in the analysis. In addition, by looking at individual carriers, it can be confirmed
whether carriers are behaving as expected with regards to the BCD-treatment.

3. Results

3.1 Neustar Caller Name Optimization
CNO-treatment sample was compared to the untreated sample.

3.1.1 Working number rate among dialed cases for CNO-treated compared to untreated
As shown in Figure 1, we observed a significantly higher working number rate for CNO-
treated sample compared to untreated sample overall (56.1% vs. 54.9%, p<0.001) and for
all of the carriers, except Carrier D. Carrier E had the largest improvement with CNO-
treatment (64.6% vs. 59.9%, p<0.001).

Working Number Rate among Dialed Cases

60.0% - - — = - = - B4.6%

54w [ 56.1% So.7% Sl 57.6% 58.3% 56.6% 56.3% :
49.0% 496%
40.0% -
20.0%-
0.0%- '
Overall Carrier A Carrier B Carrier C Carrier D Carrier E

p < 0.001 p <0.001 p < 0.001 p <0.001 p = 0.424 p < 0.001

Untreated Caller Name Optimization (CNO)

Definition of Working Number Rate: Working Numbers / Dialed Cases

Figure 1: Working number rate among dialed cases for CNO-treated sample compared to
untreated sample. Overall sample p-value for test of no difference, p <0.001

3.1.2 Contact rate among working numbers for CNO-treated compared to untreated
Among working numbers, the differences in the contact rate were assessed (Figure 2).
Overall, the contact rate among working numbers was higher for the CNO-treatment
compared to untreated (40.4% vs. 37.1%, p<0.001). All of the carriers showed significant
differences except for Carrier D. Carrier E again had the largest difference (45.1% vs.
34.5%, p<0.001).
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Contact Rate among Working Numbers
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10.0%-
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Overall Carrier A Carrier B Carrier C Carrier D Carrier E
p < 0.001 p < 0.001 p < 0.001 p < 0.001 p=0.395 p < 0.001

Untreated Caller Name Optimization (CNO)

Definition of Contact Rate: Contacts / Working Numbers

Figure 2: Contact rate among working numbers for CNO-treated sample compared to
untreated sample. Overall sample, p-value for test of no difference, p <0.001

3.1.3 Age-screener completion rate among contacts for CNO-treated compared to
untreated

The age-screener completion rate among contacts was also improved in the CNO-treated
sample compared to the untreated sample overall (21.6% vs. 20.7%, p<0.001) and for most
carriers (Figure 3). Two carriers’ differences in age-screener completion rate were
significant at the 0.001 level (Carriers A and E), a third carrier at the 0.01 level (Carrier B),
and a fourth at the 0.05 level (Carrier C). The largest impact was seen in Carrier E (19.2%
vs. 16.2%, p<0.001).

Age-Screener Completion Rate among Contacts
25.0%-

—~ = SL.,,, 2375
= (218 B 28% = 21he, 224% 2
20.0%- 20.7% 21.8% =k 20.8% : =
19%% 19.2%
15.0%- 1o
10.0%-
5.0%-
0.0%- I
Overall Carrier A Carrier B Carrier C Carrier D Carrier E
p <0.001 p <0.001 p=0.003 p=0.021 p = 0.541 p < 0.001

Untreated Caller Name Optimization (CNO)

Definition of Age-Screener Completion Rate: Age-Screener Completes / Contacts

Figure 3: Age-screener completion rate among contacts for CNO-treated sample compared
to untreated sample. Overall sample, p-value for test of no difference, p <0.001

3.1.4 Age-eligibility rate among age-screener completes for CNO-treated compared to
untreated

No significant differences were found for the age-eligibility rate overall or for individual
carriers at the 0.001 significance level (Figure 4). For Carrier D, the age-eligibility rate was
higher for the CNO-treatment than for untreated (2.57% vs. 1.62%, p=0.047).
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Age-Eligibility Rate among Age-Screener Completes
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Overall Carrier A Carrier B Carrier C Carrier D Carrier E
p=0.168 p =0.868 p=0527 p=0243 p=0.047 p =0.563

Untreated Caller Name Optimization (CNO)

Definition of Age-Eligibility Rate: Age-Eligible Cases / Age-Screener Completes

Figure 4: Age-eligibility rate among age-screener completes for CNO-treated sample
compared to untreated sample. Overall sample, p-value for test of no difference, p = 0.168

3.1.5 Interview completion rate among age-eligibles for CNO-treated compared to
untreated

No significant differences were found for the interview completion rate among age-cligible
households overall or for individual carriers (Figure 5).

Interview Completion Rate among Age-Eligibles

100.0%-
845%
75.0%- T L
2% 70°6% 72b% 732% To8% 3i%w HL% 714% RL* L %
66D% B5b%
50.0%-
25.0%-
0.0% -
Overall Carrier A Carrier B Carrier C Carrier D Carrier E
p=0.281 p = 0.640 p=0245 p=0.467 p=0.284 p=0921

Untreated Caller Name Optimization (CNO)

Definition of Interview Completion Rate: Interview Completes / Age-Eligible Cases

Figure 5: Interview completion rate among age-eligibles for CNO-treated sample
compared to untreated sample. Overall sample, p-value for test of no difference, p = 0.281

3.1.6 Interview yield rate among dialed cases for CNO-treated compared to untreated
The interview yield rate among dialed cases (Figure 6) was higher for the CNO-treated
sample compared to the untreated sample overall (0.123% vs. 0.103%, p<0.001). This
difference in the overall yield rate was a result of the improvements for CNO-treated
sample in the working number rate, contact rate, and age-screener completion rate. The
only individual carrier where there was a significant difference is Carrier E (0.166% vs.
0.105%, p<0.001).
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Interview Yield Rate among Dialed Cases
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Untreated Caller Name Optimization (CNO)

Definition of Interview Yield Rate: Interview Completes / Dialed Cases

Figure 6: Interview yield rate among dialed cases for CNO-treated sample compared to
untreated sample. Overall sample, p-value for test of no difference, p <0.001

3.2 Neustar Branded Caller ID Display
The BCD-treatment was compared to the CNO-treatment for the same six key outcomes.

3.2.1 Working number rate among dialed cases for BCD-treated compared to CNO-
treated

No differences were seen in the working number rate among dialed cases for BCD-treated
sample compared to CNO-treated sample (Figure 7).

Working Number Rate among Dialed Cases

60.0%- — o40% [
56.1% |56.0% 2% G 59.3% (B8 56.3% [56.3%
49.6% |49.6%
40.0%-
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0.0%- v
Overall Carrier A Carrier B Carrier C Carrier D Carrier E
p=0.285 p=0.178 p=0.945 p = 0.260 p =0.846 p=0424
Caller Name Optimization (CNO) Branded Caller ID Display + Caller Name Optimization (BCD)

Definition of Working Number Rate: Working Numbers / Dialed Cases

Figure 7: Working number rate among dialed cases for BCD-treated sample compared to
CNO-treated sample. Overall sample, p-value for test of no difference, p = 0.285

3.2.2 Contact rate among working numbers for BCD-treated compared to CNO-treated
No significant differences were seen for the contact rate overall (Figure 8). For
participating Carrier B, the contact rate was higher for the BCD-treatment compared to the
CNO-treatment (37.3% vs. 37.0%, p=0.002). For Carrier C, BCD-treatment did not
perform as well as CNO-treatment (39.9% vs. 40.3%, p<0.001).
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Contact Rate among Working Numbers
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Definition of Contact Rate: Contacts / Working Numbers

Figure 8: Contact rate among working numbers for BCD-treated sample compared to
CNO-treated sample. Overall sample, p-value for test of no difference, p = 0.734

3.2.3 Age-screener completion rate among contacts for BCD-treated compared to CNO-
treated

In participating Carrier B, the age-screener completion rate (Figure 9) was higher for BCD-
treated sample compared to CNO-treated sample (22.5% vs. 20.8%, p<0.001). The effect
was large enough to drive the overall age-screener completion rate difference to be
significant as well (21.9% vs. 21.6%, p<0.001).

Age-Screener Completion Rate among Contacts
25.0%-

e = za‘m
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15.0%-
10.0%-
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0.0%- 2

Overall Carrier A Carrier B Carrier C Camer D Carrier E
p <0.001 p=0.185 p < 0.001 p = 0953 p = 0.407 p=0.393

Caller Name Optimization (CNO) . Branded Caller ID Display + Caller Name Optimization (BCD)
Definition of Age-Screener Completion Rate: Age-Screener Completes / Contacts

Figure 9: Age-screener completion rate among contacts for BCD-treated sample compared
to CNO-treated sample. Overall sample, p-value for test of no difference, p < 0.001

3.2.4 Age-eligibility rate among age-screener completes for BCD-treated compared to
CNO-treated

Similar to the analysis of CNO-treated versus untreated, no significant differences were
seen for the overall age-eligibility rate and most carriers (Figure 10). For Carrier C, the
age-eligibility rate was higher for BCD compared to CNO-treatment (3.53% vs. 3.31%,
p=0.015).
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Age-Eligibility Rate among Age-Screener Completes
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. Caller Name Optimization (CNO) . Branded Caller ID Display + Caller Name Optimization (BCD)
Definition of Age-Eligibility Rate: Age-Eligible Cases / Age-Screener Completes

Figure 10: Age-cligibility rate among age-screener completes for BCD-treated sample
compared to CNO-treated sample. Overall sample, p-value for test of no difference, p =
0.177

3.2.5 Interview completion rate among age-eligibles for BCD-treated compared to CNO-
treated

No significant differences were found for the interview completion rate (Figure 11).

Interview Completion Rate among Age-Eligibles

80.0%
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40.0%
20.0%-
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Overall Carrier A Carrier B Carrier C Carrier D Carrier E
p=0.192 p=0.944 p=0464 p=0582 p=0.239 p=0316

. Caller Name Optimization (CNO) . Branded Caller ID Display + Caller Name Optimization (BCD)
Definition of Interview Completion Rate: Interview Completes / Age-Eligible Cases

Figure 11: Interview completion rate among age-eligibles for BCD-treated sample
compared to CNO-treated sample. Overall sample, p-value for test of no difference, p =
0.192
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3.2.6 Interview yield rate among dialed cases for BCD-treated compared to CNO-treated
While there was no difference in overall interview yield rate (Figure 12), the BCD-treated
sample interview yield rate was higher than CNO-treated sample for participating Carrier
B (0.114% vs. 0.101%, p=0.006).

Interview Yield Rate among Dialed Cases

0.150%- i s
.13y 0:35% o o G L o b 100K
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0.000% -

Overall Carrier A Carrier B Carrier C Carrier D Carrier E
p=0.258 p=0.839 p =0.006 p=0.150 p=0.658 p=0.250
Caller Name Optimization (CNO) Branded Caller ID Display + Caller Name Optimization (BCD)

Definition of Interview Yield Rate: Interview Completes / Dialed Cases

Figure 12: Interview yield rate among dialed cases for BCD-treated sample compared to
CNO-treated sample. Overall sample, p-value for test of no difference, p = 0.258

4. Discussion

4.1 Neustar Caller Name Optimization

Overall, the working number rate, the contact rate, the age-screener completion rate, and
interview yield rate were all significantly higher for the CNO-treated sample compared to
untreated.

Initially, it was not expected that there would be differences in the working number rate
among dialed cases for CNO-treated compared to the untreated. That is, it was assumed
that a cell phone number is either working or not working at the time of dial, and that
working number status could not be impacted by the CNO-treatment. Instead, it appears
that the untreated outbound number was flagged as spam and blocked to a greater extent
compared to the CNO-treated number, especially by Carrier E. For some carrier-device
combinations, the act of blocking a call may return a non-working number indicator even
if the number is in service.

Based on the increases seen in the contact rate and age-screener completion rate for CNO-
treated sample, it appears that respondents are more likely to answer the NIS call and stay
on the phone to complete the age screener if the Caller ID displays the phone number
instead of a spam indication.

Few differences were seen in the age-eligibility rate and no differences in interview
completion rate. Sample sizes of age-eligible households are small, as the age-eligibility
range for the NIS-Child requires the household to have a child between 19 and 35 months
of age. In addition, completing the interview is likely far enough removed from the initial
caller ID screen that the caller ID would have less impact at this point in the interview.
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The higher working number rate, contact rate and age-screener completion rate for CNO-
treatment contributed to an overall higher interview yield rate. As the NIS dials millions of
numbers every year, even small differences in rates can have a meaningful impact.

At the carrier level, the size of the effect varied for CNO-treatment. This may be because
some carriers do not flag the NIS number as spam even without treatment, so the untreated
and CNO-treated calls would appear the same to a respondent. It is likely that Carrier D
did not flag the NIS untreated number as spam or block it, given that we see no differences
in working number rate, contact rate or age-screener completion rate for this carrier. On
the other hand, it is likely that Carrier E identified the untreated outbound NIS number as
spam, resulting in the CNO-treatment being so effective. Although CNO-treatment benefits
differed by carrier, overall, it is beneficial to use the CNO-treatment for the NIS.

4.2 Neustar Branded Caller ID Display

Neustar noted that Carrier B was the only participating carrier in BCD at the time of this
evaluation. As expected, this is likely why positive effects were seen for BCD-treatment
for Carrier B, but not for other carriers. If other carriers in the analysis have any telephone
numbers that were BCD capable—for example, due to number porting—they do not appear
to impact rates for those carriers. For Carrier B, there were improvements in the contact
rate among working numbers, the age-screener completion rate among contacts, and the
interview yield rate.

As expected, there were no differences in the working number rate for BCD and CNO-
treatments. BCD-treatment includes the CNO-treatment, so actions to prevent the NIS
outbound number from being flagged as spam or blocked were the same.

The BCD logo was displayed for only a subset of devices for one carrier which did not
have an overall effect on the contact rate. However, the BCD impact for carrier B on the
age-screener completion rate was large enough to affect the overall age-screener
completion rate. Once respondents were on the phone, it appeared the logo may have added
legitimacy to the call and increased the likelihood that respondents would stay on the phone
to complete the age screener.

Both overall and for Carrier B, there are no differences in the age-eligibility rate or
interview completion rate for BCD-treatment compared to CNO-treatment. Again, this is
likely due to small sample sizes and interview completion being far removed from the
initial caller ID display.

Some unexpected differences were found for Carrier C contact rate and eligibility rate in
the comparison of BCD and CNO-treatments. Carrier C was not a participating BCD
carrier, so these treatments should be the same.

For Carrier B, the improvements in contact rate and age-screener completion rate resulted
in a higher interview yield rate for BCD-treatment compared to CNO. This demonstrates
that BCD-treatment is helpful beyond CNO-treatment alone. With only one participating
carrier and only certain phones currently BCD-capable, the effects seen are a minimum of
the potential. If and when the BCD-treatment is expanded to other carriers, it is likely to
be increasingly helpful.

2653



AAPOR2020

4.3 Summary of Findings

These services are beneficial to the NIS. As expected, it appears that the services have the
most impact early in the survey. First, they increase the likelihood that the NIS calls will
ring on respondents’ phones. Second, the improved caller ID information increases the
likelihood that respondents will answer the NIS call and stay on the phone to complete the
age-screener. The improvements are large enough to impact interview yield rates.

The NIS will continue to field both the CNO-treatment and the BCD-treatment, plus a
small amount of untreated sample, to monitor the impact of these services.

5. Limitations and Future Research

It is important to acknowledge some limitations of the research. Even though sample was
assigned to untreated, CNO-treated and BCD-treated outgoing numbers, it is unknown how
the caller ID actually appeared on respondents’ phones without device-level information.
Based on individual carrier results, it appears that spam flagging and caller ID display vary
by carrier. In addition, carrier assignment in this evaluation is based on the sampled phone
number itself. If a respondent has ported his or her phone number to another carrier, our
carrier assignment will not be correct. It is also a limitation that BCD was only available
with one carrier and certain newer phones. The number of respondents seeing the Branded
Caller ID Display is small. Future research is needed as BCD is expanded. Lastly, these
results are specific to a CDC-sponsored, cell-phone RDD survey, targeting a population of
households with young children. These results may not be generalizable to other surveys.

Phone technology is rapidly changing. The plan is to continue exploring new services and
assess the impact on the NIS.
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