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Abstract

Introduction. The duration of incoming quitline calls may serve as a crude proxy for the potential amount of reactive counseling provided.
Aims. To explore whether call duration may be useful for monitoring quitline capacity and service delivery.
Methods. Using data on the duration of incoming quitline calls to 1-800-QUIT-NOW from 2012 through 2015, we examined national
trends and state-level variation in average call duration. We estimated a regression model of average call duration as a function of total
incoming calls, nationally and by state, controlling for confounders.
Results. From 2012 through 2015, average call duration was 11.4 min, nationally, and was 10 min or longer in 33 states. Average call dur-
ation was significantly correlated with quitline service provider. Higher incoming call volume was significantly associated with lower average
call duration in 32 states and higher average call duration in five states (P-value <0.05). The relationship between call volume and call dur-
ation was not correlated with quitline service provider.
Conclusions. Variation in average call duration across states likely reflects different service delivery models. Average call duration was asso-
ciated with call volume in many states. Significant changes in call duration may highlight potential quitline capacity issues that warrant
further investigation.
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Introduction

Tobacco use remains the leading cause of preventable disease and
death in the USA and worldwide (U.S. DHHS, 2014).
Comprehensive state tobacco control programs, including
telephone-based tobacco cessation services known as quitlines,
have been shown to increase cessation and to be cost-effective
(Fiore, 2008; U.S. DHHS, 2014). All 50 US states and the
District of Columbia independently fund and contract with ser-
vice providers to operate state quitlines that provide a variety of
services, including cessation counseling, self-help materials, and,
in many cases, cessation medications at no cost to tobacco users
(Davis et al., 2015; Fiore, 2008; U.S. DHHS, 2014). State quitlines
can be accessed through 1-800-QUIT-NOW, a national telephone
portal which automatically connects callers with their state quit-
line based on the caller’s area code.

State-level variation in quitline service offerings and service
delivery is a result of the decentralized nature of quitlines in the
USA (North American Quitline Consortium (NAQC), 2012b;

Saul, Bonito, Provan, Ruppel, and Leischow, 2014). Most state
quitlines offer multi-session counseling services through a com-
bination of both incoming (e.g., reactive) and outgoing (e.g., pro-
active) calls. Many state quitlines begin the counseling process
during the caller’s first call (e.g., reactive counseling) and continue
counseling over a series of subsequent proactive calls. Some state
quitlines only register callers for counseling during their initial
call and begin counseling during subsequent proactive calls
(Saul et al., 2014). The number of counseling sessions offered to
callers varies by state. Many state quitlines also offer certain sub-
groups of callers (such as uninsured and pregnant callers) more
intensive counseling and a greater number of proactive counseling
sessions (NAQC, 2012a).

According to the US Public Health Service Guidelines, there is
a strong dose–response relationship between the amount of cessa-
tion counseling provided and successful treatment outcomes
(Fiore, 2008). The Centers for Disease Control and Prevention’s
(CDC’s) Best Practices for Comprehensive Tobacco Control
Programs underscores the importance of ensuring that callers
who want to talk to a quitline coach receive at least a 10-min
reactive counseling call (CDC, 2014). Previous research has
shown that most quit attempts are spontaneous and last less
than 1 day (Hughes et al., 2014). Studies have also shown that
quitline callers complete an average of two to three counseling
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sessions, which tends to be lower than the number of counseling
sessions offered (NAQC, 2012a). The short-term and fleeting
nature of quit attempts, combined with many callers not fully
completing the counseling sessions they are offered, emphasize
the importance on providing at least minimal reactive counseling
when callers first contact the quitline.

The National Cancer Institute (NCI), which administers
1-800-QUIT-NOW, maintains data on all incoming (e.g., react-
ive) calls to 1-800-QUIT-NOW. These data include the duration
of each incoming call (e.g., reactive calls) and are readily available
on a daily basis. Detailed data on specific services and amount of
counseling provided to callers from quitlines is collected and
maintained by quitline service providers but is proprietary and
not readily available. The measure of call duration for incoming
calls to 1-800-QUIT-NOW represents total call length and does
not indicate whether, or how much, reactive counseling was pro-
vided during each incoming call. Despite these limitations, in the
absence of, or in advance of obtaining, more detailed data on
quitline service provision, call duration for incoming (e.g., react-
ive) quitline calls may serve as a crude proxy measure of the
amount of reactive counseling potentially delivered.

Few previous studies have examined quitline call duration.
Two recent studies examined call duration as a secondary out-
come or as an explanatory variable for cessation outcomes
using clinical trials data (Bernstein, Weiss, Toll, & Zbikowski,
2016; Nemeth, Cooper, Wermert, Shoben, & Wewers, 2017).
This is the first study to examine call duration as a primary out-
come. In this study, we seek to understand whether call duration
may be a useful measure for monitoring quitline capacity and ser-
vice delivery. We summarized national trends in weekly average
duration of incoming calls to 1-800-QUIT-NOW from 2012
through 2015. Because of differences in quitline services offered
and service delivery models across states, we also examined state-
level variation in average duration of incoming calls. To under-
stand how periods of high call volume might influence call dur-
ation, we assessed the association between the number of
incoming calls to 1-800-QUIT-NOW and average call duration,
both nationally and by state.

Methods

Data and measures

We obtained data for all incoming calls to 1-800-QUIT-NOW
from 2 January 2012 through 27 December 2015, for all 50 US
states and the District of Columbia from the NCI. Data records
are for each individual call received and do not represent unique
callers. The data consist of all types of calls to 1-800-QUIT-NOW,
including callers who are only being registered for quitline ser-
vices; callers who are being registered for services and begin
receiving counseling during the call; persons calling for general
information; persons calling back for rescheduling or further
counseling; and hang-ups, disconnects, wrong numbers, and
prank calls. The data do not contain any information on call
type, demographics or characteristics of callers, or service pro-
vided during each call. We assigned incoming calls to states
based on the area code of callers. We calculated the duration of
incoming calls (in min) based on the start and end times reported
for each call in the 1-800-QUIT-NOW data.

Quitline hours of operation vary by state. Some states have live
pick-up of calls available 24/7, while others have specific hours of
operation. Of the 3,236,402 calls to 1-800-QUIT-NOW from 2012

through 2015, a total of 3,072,067 calls (94.9%) were received
between 7 AM and 11 PM, local time. We restricted the data to
times when the majority of incoming calls were received by omit-
ting the 164,335 calls (5.1%) received before 7 AM or after 11 PM.
To account for hang ups, wrong numbers, prank calls, or any
potential system errors in tracking call length, we omitted outliers
based on the distribution of incoming calls by duration. Of the
3,072,067 calls received between 7 AM and 11 PM, we omitted
46,361 calls (1.5%) that were less than 1 s and 45,329 calls
(1.5%) that were 53 min or longer (Figure 1). The data used for
this analysis includes 2,980,377 calls to 1-800-QUIT-NOW
from 2 January 2012 through 27 December 2015 between the
hours of 7 AM and 11 PM that were greater than 1 s and less
than 53 min in length. Our analysis data include 92.1% of all
incoming calls received by 1-800-QUIT-NOW during the study
period.

We aggregated the data by state and week for each of the 50
states and the District of Columbia. Our analysis data set contains
a total of 10,608 observations (51 states × 208 weeks). Our main
outcome measure is average call duration (in min) per week.
Our main explanatory variable is the number of incoming calls
to 1-800-QUIT-NOW per week. To account for differences in
the adult smoking population across states, we created a standar-
dized measure of quitline call volume, which is the number of
incoming calls per 100,000 adult smokers. Annual estimates of
the number of adult smokers by state, for the years 2012 through
2015, were obtained from the CDC’s Behavioral Risk Factor
Surveillance System (CDC, 2019).

Analysis

First, we examined trends in average call duration and call volume
by week, nationally, for 2012 through 2015. Next, we summarized
average quitline call duration and call volume by week, nationally
and by state, for the same period. Finally, to understand how
much average call duration is influenced by the number of calls
received, we estimated a multivariable linear regression model
of average call duration as a function of weekly calls per
100,000 adult smokers. We estimated a pooled national model
as well as separate state-specific models. Using the model results,
we calculated the call volume elasticity of average call duration,
which represents the percentage change in average call duration
in a week associated with a given percentage change in incoming
calls per 100,000 adult smokers during the week.

Our multivariable regression model includes control variables
to account for state-level differences in tobacco control environ-
ments that are related to quit attempts and cessation, including
per capita tobacco control program funding and state excise
taxes on cigarettes. We also controlled for the percentage of the
state population covered by comprehensive state or local smoke-
free laws prohibiting smoking in workplaces, restaurants, and
bars, which we calculated using US Census population data and
comprehensive smoke-free air law coverage data from the US
Tobacco Control Laws Database (American Nonsmokers’ Rights
Foundation (ANRF), 2017). We included a linear time trend vari-
able to capture secular trends in call durations that may have
occurred independent of other covariates in the model. The mod-
els incorporated indicator variables for each state to account for
fixed differences in call durations across states and other
unobserved potential state-level influences on call duration
(e.g., other tobacco control policies and differences in quitline
operations). When conducting descriptive analyses of the data,
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we observed that state-level average call duration by week was sig-
nificantly correlated with quitline service provider (χ2 test for dif-
ferences; P value <0.001). Among 13 states that changed quitline
service providers during 2012 through 2015, nine experienced sig-
nificant changes in average call duration after switching service
providers. To control for the correlation between service provider
and average call duration, we also included fixed effects for quit-
line service provider in our models. Based on our model results,
we calculated call volume elasticity, which represents the esti-
mated percentage change in average call duration per week that
would be associated with a 1% change in total incoming calls
per 100,000 adult smokers during a week. The elasticity estimates
provide an indication of how sensitive average call duration is to
short-term increases in quitline call volume.

Results

From 2012 through 2015, the average duration of incoming calls
to 1-800-QUIT-NOW per week, nationally, was relatively stable
and ranged from a low of 8.69 min during the week of 28 May
2012 to a high of 13.51 min during the week of 30 January
2012 (Figure 2). During the week of 28 May 2012, weekly calls
to 1-800-QUIT-NOW peaked at 28,607, while average call dur-
ation was at its lowest level of 8.69 min per incoming call and
was the only week when average call duration was less than 10
minutes. From 2012 through 2015, approximately 39% of the
incoming quitline calls to 1-800-QUIT-NOW, nationally, that
were included in our analysis were greater than 10 min.

Table 1 summarizes average call duration and number of
incoming calls to 1-800-QUIT-NOW, nationally and by state.
From 2012 through 2015, average call duration per week was
11.40 min (SD = 0.86), nationally. Average call duration varied
widely by state, ranging from a low of 4.24 min in Arizona
(SD = 1.27) to a high of 14.82 min in Delaware (SD = 3.10).

Thirty-three states had an average call duration of 10 min or
longer, three states had an average call duration per week between
9 and 9.99 min, and 13 states had an average call duration
between 5 and 8.99 min. Only two states had an average call dur-
ation of fewer than 5 min. Average call duration by state was sig-
nificantly correlated with quitline service provider (χ2 test for
differences; P-value <0.001).

Table 1 also presents the results from our multivariable linear
regression model of average call duration as a function of incom-
ing calls per 100,000 adult smokers. Model results indicate higher
incoming calls per week were associated with lower average call
duration, nationally (P-value <0.001). The relationship between
call volume and average call duration was statistically significant
(P-value <0.05) for 37 states. Higher incoming call volume per
week was associated with lower average weekly call duration in
32 states and higher average weekly call duration in five states.

The estimated call volume elasticity of average call duration (cal-
culated from our model results), nationally and by state, for the
years 2012 through 2015, is also presented in Table 1. The call vol-
ume elasticity of average call duration was −0.05 nationally, which
estimates that a doubling of incoming calls during a week was asso-
ciated with a 5% reduction in the average call duration during the
week. Of the 32 states with a statistically significant negative asso-
ciation between incoming call volume and average call duration
(P-value <0.05), the associated call volume elasticities indicate
that a doubling of incoming calls during a week would be asso-
ciated with a decrease in average call duration ranging from 5%
to 10% in 20 states, 12% to 20% in nine states, and 25% to 28%
in the remaining three states. Only five states (District of
Columbia, Idaho, North Carolina, Oregon, and South Carolina)
had a statistically significant positive relationship between call vol-
ume and average call duration. In those states, a doubling of incom-
ing calls per week would be associated with an average increase in
call duration of 8%, ranging from 4% to 13%.

Fig. 1. Total incoming quitline calls to 1-800-QUIT-NOW by length of call, Monday–Sunday, 7 AM–11 PM, 2012–2015. Notes: Data are for all incoming quitline calls to
1-800-QUIT-NOW received during hours of 7 A.M. and 11 P.M. on any day of the week. Data include calls from individuals who are (1) only being registered for
quitline services, (2) being registered for services and receive counseling during the call, (3) calling for general information, and (4) calling back for rescheduling
or further counseling; hang-ups, disconnects, wrong numbers, and prank calls are also included. The data do not contain any information on call type, demograph-
ics or characteristics of callers, or service provided during each call.
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Discussion

This is the first study to analyze quitline call duration as a primary
outcome measure and to examine national trends and state-level
variation in the duration of incoming quitline calls to
1-800-QUIT-NOW. CDC’s Best Practices for Comprehensive
Tobacco Control Programs recommends that callers who want to
talk to a quitline coach should receive at least a 10-min reactive
counseling call (CDC, 2014). Failure to connect quitline callers
willing to participate in cessation counseling with a counselor
immediately to begin the counseling process may result in missed
opportunities to deliver an evidence-based intervention to tobacco
users who are ready to make a quit attempt. Efforts to re-engage
callers later to begin counseling may fail as previous research has
shown that most quit attempts are spontaneous and last less than
1 day (Hughes et al., 2014). By the time those callers are reached
at a later point, their openness to making a quit attempt may well
have passed. This is also supported by previous research which
shows that quitline callers tend to complete fewer counseling ses-
sions than they are offered and that there is a fair amount of caller
atrophy for multi-session quitline counseling services (NAQC,
2012a).

Call duration for incoming (e.g., reactive) quitline calls may serve
as a crude proxy measure of the amount of reactive counseling
potentially delivered. While the average duration of incoming
(e.g., reactive) calls is not a direct measure of whether, or how
much, reactive counseling was provided to quitline callers, it can
still be used in analysis in the absence of or in advance of obtaining
more detailed data on quitline service provision. From 2012 through
2015, national weekly trends in the average duration of incoming
quitline calls were relatively stable at slightly more than 11 min
per call and only fell below 10 min during 1 week (the week of
28 May 2012). Average call duration varied by state and was signifi-
cantly correlated with quitline service provider, which likely reflects
different quitline service delivery models. Quitlines could consider
making sure that all quitline callers receive at least a minimal

level of reactive counseling when they contact the quitline to address
the importance of helping smokers at moments when they are ready
to quit. The observed variation in average call duration across states
should be explored further to determine whether cost-effective quit-
line service delivery models can be employed to ensure that each
caller who is interested in receiving quitline counseling received at
least 10 min of reactive counseling on the initial call to the quitline.

In this study, we also sought to better understand how average
call duration might be influenced by periods of high call volume.
Some state quitlines have previously employed strategies to handle
large increases in call volume such as implementing an interactive
voice response system or switching to registering callers for coun-
seling during the initial call and beginning counseling services at a
later time through a proactive call (NAQC, 2012b; Saul et al.,
2014). These strategies may lead to shorter call durations and
may also result in missed opportunities to provide callers with
reactive counseling at a time when they are ready to make a quit
attempt. From 2012 through 2015, increased quitline call volume
was significantly associated with average call duration, both
nationally (P-value <0.001) and in 37 states (P-value <0.05).
Among the 37 states with statistically significant associations
between incoming call volume and average call duration, increased
call volume was associated with decreased average call duration in
32 states and increased call duration in the other five states. Unlike
average call duration, the relationship between call volume and
average call duration for states was not correlated with quitline ser-
vice provider and was observed for all quitline service providers.

Our findings suggest that many state quitlines may have less
capacity to engage in longer conversations with quitline callers dur-
ing periods of high call volume. However, the magnitude of the
association between incoming call volume and average call duration
was relatively small. In the 32 states where increased call volume
was significantly associated with decreased average call duration
(P-value <0.05), a doubling of incoming calls in a given week
was only estimated to be associated with a decrease in average

Fig. 2. National trends in quitline calls to 1-800-QUIT-NOW and quitline call duration (2 January 2012–27 December 2015). Notes: Data are for all incoming quitline
calls to 1-800-QUIT-NOW received during hours of 7 A.M. and 11 P.M. on any day of the week. The data were further limited to calls with a duration of greater than
1 s and less than 53 min. Data include calls from individuals who are (1) only being registered for quitline services, (2) being registered for services and receive
counseling during the call, (3) calling for general information, and (4) calling back for rescheduling or further counseling; hang-ups, disconnects, wrong numbers,
and prank calls are also included. The data do not contain any information on call type, demographics or characteristics of callers, or service provided during each
call.

4 Nathan Mann et al.

https://www.cambridge.org/core/terms. https://doi.org/10.1017/jsc.2020.9
Downloaded from https://www.cambridge.org/core. IP address: 50.111.80.29, on 23 Mar 2020 at 13:57:24, subject to the Cambridge Core terms of use, available at

https://www.cambridge.org/core/terms
https://doi.org/10.1017/jsc.2020.9
https://www.cambridge.org/core


Table 1. Average duration and number of weekly incoming calls to 1-800-QUIT-NOW by state, 2012–2015

State

Duration of incoming calls to
1-800-QUIT-NOW (in min) Incoming quitline calls to 1-800-QUIT-NOW

Model results: call volume
elasticity of call

duration (95% CI)f
Average call duration

per week (SD)a

Range:
Min
Maxb

Average total
calls per weekc

Average weekly calls
per 100,000 adult smokers (SD)d

Range:
Min
Maxe

National 11.40 (0.86) 8.69
13.51

14,341 2,543.33 (704.42) 1,255.42
4,481.82

−0.05*** (−0.06, −0.04)

Alabama 7.99 (3.65) 3.48
16.21

395 45.49 (23.87) 14.74
146.25

−0.20*** (−0.31, −0.09)

Alaska 14.43 (2.67) 1.03
23.16

97 88.20 (28.76) 38.27
246.01

−0.27*** (−0.34, −0.20)

Arizona 4.24 (1.27) 1.95
9.97

72 8.85 (7.61) 1.83
34.25

−0.07** (−0.12, −0.02)

Arkansas 13.87 (1.80) 9.32
20.00

465 84.52 (23.56) 30.73
157.65

−0.08** (−0.13, −0.02)

California 5.41 (1.53) 2.36
10.31

362 10.00 (7.85) 1.60
42.24

−0.03 (−0.08, 0.02)

Colorado 12.81 (1.19) 10.06
15.55

799 120.15 (25.50) 57.30
215.82

−0.09** (−0.14, −0.03)

Connecticut 12.53 (1.60) 8.21
16.66

292 66.84 (27.81) 25.91
265.05

−0.01 (−0.04, 0.03)

Delaware 14.82 (3.10) 7.55
25.27

34 24.54 (14.69) 6.45
63.08

−0.07** (−0.12, −0.02)

District of Columbia 10.75 (3.25) 3.81
16.89

98 97.76 (46.77) 27.93
259.33

0.12** (0.04, 0.20)

Florida 13.45 (1.56) 7.11
17.03

391 14.72 (10.75) 4.52
60.51

−0.10*** (−0.12, −0.08)

Georgia 13.00 (2.04) 8.49
19.80

227 15.44 (15.71) 1.43
58.45

−0.05*** (−0.08, −0.03)

Hawaii 14.11 (2.11) 8.81
19.70

131 84.40 (27.28) 39.85
203.76

−0.03 (−0.10, 0.03)

Idaho 13.15 (1.72) 7.56
17.66

138 72.64 (36.12) 26.87
261.84

0.04* (0.00, 0.07)

Illinois 5.88 (1.18) 2.52
8.99

313 17.35 (11.17) 5.43
51.96

−0.06** (−0.11, −0.02)

Indiana 11.95 (2.00) 6.86
17.72

431 36.88 (11.42) 15.76
63.90

−0.19*** (−0.24, −0.14)

Iowa 10.75 (0.93) 5.65
13.62

515 123.43 (30.34) 61.14
250.09

−0.01 (−0.07, 0.05)

Kansas 10.88 (2.13) 6.09
17.26

93 22.34 (10.98) 7.00
59.36

−0.10*** (−0.16, −0.05)

Kentucky 10.60 (1.79) 6.40
16.21

186 20.04 (13.70) 4.31
65.80

−0.07*** (−0.11, −0.04)

Louisiana 10.84 (1.53) 6.08
15.33

254 29.61 (16.56) 6.41
65.64

−0.01 (−0.05, 0.02)

Maine 9.50 (4.86) 0.95
22.46

19 9.04 (6.68) 0.94
45.14

−0.10* (−0.20, 0.00)

Maryland 13.42 (1.62) 9.29
18.69

425 59.97 (30.35) 20.17
210.05

−0.05*** (−0.08, −0.03)

Massachusetts 5.52 (2.80) 2.17
12.77

183 22.46 (12.42) 5.89
64.55

0.11 (−0.01, 0.23)

Michigan 10.55 (1.62) 4.81
14.53

393 22.54 (14.49) 6.14
111.14

−0.12*** (−0.15, −0.09)

(Continued )
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Table 1. (Continued.)

State

Duration of incoming calls to
1-800-QUIT-NOW (in min)

Incoming quitline calls to 1-800-QUIT-NOW

Model results: call volume
elasticity of call

duration (95% CI)f
Average call duration

per week (SD)a

Range:
Min
Maxb

Average total
calls per weekc

Average weekly calls
per 100,000 adult smokers (SD)d

Range:
Min
Maxe

Minnesota 10.28 (2.68) 3.96
20.13

61 8.16 (5.52) 2.01
28.01

−0.10*** (−0.15, −0.05)

Mississippi 5.19 (0.68) 3.05
7.16

330 62.27 (20.09) 22.08
133.05

−0.12*** (−0.18, −0.07)

Missouri 11.88 (2.01) 6.62
18.02

254 23.32 (13.90) 6.53
73.54

−0.08*** (−0.12, −0.05)

Montana 14.19 (1.70) 9.18
18.21

220 145.18 (46.37) 63.22
284.49

−0.13*** (−0.20, −0.06)

Nebraska 10.36 (1.40) 7.57
14.58

128 47.20 (10.68) 24.31
78.47

−0.10* (−0.18, −0.02)

Nevada 6.15 (2.84) 0.94
13.80

105 28.48 (17.36) 3.51
73.81

0.06 (−0.01, 0.14)

New Hampshire 6.30 (3.80) 2.00
18.13

42 23.69 (13.80) 3.40
85.68

−0.07 (−0.20, 0.06)

New Jersey 7.41 (2.38) 2.62
16.99

115 10.18 (9.04) 1.86
41.68

−0.06* (−0.11, −0.01)

New Mexico 14.33 (1.98) 9.49
20.55

288 96.16 (24.49) 49.68
171.71

−0.12*** (−0.18, −0.07)

New York 5.61 (1.41) 2.55
9.48

217 9.00 (8.65) 1.49
37.58

−0.01 (−0.03, 0.02)

North Carolina 12.96 (2.09) 4.83
20.26

744 48.30 (27.10) 14.09
187.48

0.05** (0.02, 0.09)

North Dakota 8.96 (2.13) 4.16
15.19

82 72.95 (24.78) 31.03
203.02

−0.13* (−0.23, −0.03)

Ohio 9.93 (1.26) 6.54
13.48

491 24.49 (13.97) 6.93
76.91

−0.06*** (−0.09, −0.03)

Oklahoma 14.47 (1.84) 9.28
19.47

1,082 162.71 (36.39) 75.81
259.17

−0.09** (−0.14, −0.03)

Oregon 13.03 (1.42) 7.90
16.27

262 49.54 (19.70) 16.42
121.77

0.07*** (0.04, 0.11)

Pennsylvania 11.93 (1.51) 7.43
14.95

798 37.96 (16.17) 13.46
94.76

−0.09*** (−0.13, −0.05)

Rhode Island 5.80 (3.61) 1.26
18.58

31 21.60 (13.44) 3.51
68.79

−0.02 (−0.17, 0.13)

South Carolina 11.91 (2.37) 6.14
19.08

575 71.50 (50.35) 9.94
260.42

0.13*** (0.10, 0.16)

South Dakota 7.17 (3.22) 0.12
20.48

13 9.74 (6.84) 0.74
37.62

−0.08 (−0.18, 0.02)

Tennessee 4.30 (1.00) 2.42
9.69

237 19.88 (14.76) 4.53
63.55

−0.16*** (−0.20, −0.11)

Texas 12.41 (1.61) 7.30
17.64

391 11.51 (10.54) 2.18
49.00

−0.06*** (−0.08, −0.04)

Utah 11.53 (1.79) 7.00
16.24

244 118.47 (46.21) 49.61
302.03

−0.25*** (−0.30, −0.19)

Vermont 13.50 (1.96) 9.11
20.31

68 84.31 (26.68) 33.33
276.53

−0.07* (−0.14, 0.00)

Virginia 9.47 (1.51) 5.05
14.36

214 18.49 (12.97) 3.71
59.08

0.00 (−0.03, 0.03)

(Continued )
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call duration of 25% or greater (with a max of 28%) in three states.
Findings from our study also suggest that some of the changes in
average call duration may also be driven by changes in the demand
for quitline services. State and national cessation media campaigns
that feature the 1-800-QUIT-NOW number or advertise quitline
services may prompt a larger number of individuals to call the quit-
line who may not already be familiar with quitlines or what services
they provide or who may be in the earlier stages of quitting.
Increases in the number of callers asking general questions or seek-
ing information, which tend to be shorter calls, will result in lower
average call duration. Conversely, increased call volume was signifi-
cantly associated with higher average call duration in five states
(P-value <0.05) which suggests there may have been greater
demand for counseling services, or more caller engagement, in
those states during periods of higher call volume.

This study has four notable limitations. First, the data consist
of records for each individual call received, not unique callers.
Second, these data only include incoming calls to 1-800-
QUIT-NOW received by the quitline (e.g., reactive calls) and do
not contain any information about outgoing calls made by the
quitline (e.g., proactive calls). As such, these data do not contain
the full course of quitline services provided to callers who enrolled
in multi-session counseling services, which are a combination of
reactive and proactive calls that occur over time. Third, the data
include all incoming calls to 1-800-QUIT-NOW and do not con-
tain any information that would enable us to differentiate incom-
ing calls by type of call. Our data include incoming calls from
individuals who (a) registered for and received counseling during
the call, (b) registered for counseling but did not receive it during

the call, (c) were not interested in counseling and only received
self-help materials from the quitline, (d) were calling to ask gen-
eral questions, (e) were calling the quitline back to reschedule an
upcoming counseling call, and (f) were calling on behalf of some-
one else; the data also include wrong numbers and potential
prank callers. Fourth, these data do not provide any information
on the specific service provided or amount of counseling delivered
during the call.

Despite its limitations, call duration may serve as a useful
crude proxy measure for monitoring quitline capacity and service
delivery. Data on the duration of incoming quitline calls to
1-800-QUIT-NOW is measured consistently for all incoming
calls across all states and over time and is readily available on a
near real-time basis. Better understanding the relationship
between quitline call volume and average call duration, both of
which data are available for on a daily basis, may help quitline ser-
vice providers determine how and when to increase staffing in
response to increased quitline call volume. This information
may also help states and quitline service providers to prepare
for upcoming national or state promotion of quitlines, such as
mass media campaigns or other interventions that are likely to
boost calls over a known period of time. Significant changes in
call duration may also provide an early indication or warning of
potential problems with quitline capacity or service delivery and
may also highlight areas that warrant attention and further inves-
tigation with more detailed data on quitline operations and
service provision. Being able to observe and respond to significant
changes in average call duration may provide states and quitline
service providers with opportunities to make operational

Table 1. (Continued.)

State

Duration of incoming calls to
1-800-QUIT-NOW (in min)

Incoming quitline calls to 1-800-QUIT-NOW

Model results: call volume
elasticity of call

duration (95% CI)f
Average call duration

per week (SD)a

Range:
Min
Maxb

Average total
calls per weekc

Average weekly calls
per 100,000 adult smokers (SD)d

Range:
Min
Maxe

Washington 13.80 (1.94) 8.66
18.53

386 42.56 (14.03) 15.77
76.75

0.01 (−0.07, 0.09)

West Virginia 6.57 (1.35) 3.15
9.78

195 47.11 (20.12) 14.53
96.39

−0.01 (−0.06, 0.03)

Wisconsin 15.23 (2.36) 9.06
21.94

352 40.53 (15.23) 13.47
102.66

−0.16*** (−0.19, −0.12)

Wyoming 11.14 (3.80) 3.92
20.19

103 110.81 (56.05) 30.17
380.33

−0.28*** (−0.37, −0.18)

Notes: Data are for all incoming quitline calls to 1-800-QUIT-NOW received between the hours of 7 AM and 11 PM any day of the week and lasted longer than 1 s (s for seconds) and less than
53 min. Data include calls from individuals who are (1) only being registered for quitline services, (2) being registered for services and receive counseling during the call, (3) calling for
general information, and (4) calling back for rescheduling or further counseling; hang-ups, disconnects, wrong numbers, and prank calls are also included. The data do not contain any
information on call type, demographics or characteristics of callers, or service provided during each call.
aWe first calculated the average duration of incoming calls for each of the 208 weeks in our study (2012-2015). We then took the mean of average weekly call duration across the 208 weeks
to come up with a single measure of average call duration per week. The standard deviation of average weekly call duration across the 208 weeks in our study is presented in parentheses.
bRepresents the range in average weekly call duration across the 208 weeks in our study (2012-2015). Presents the average call duration during the week with the lowest average call
duration (min) as well as the week with the highest average call duration (max).
cWe first calculated the total number of incoming calls received during each of the 208 weeks in our study (2012-2015). We then took a mean of total weekly incoming calls across the 208
weeks to come up with a single measure of average total incoming calls per week.
dWe first calculated the total number of incoming calls received per 100,000 adult smokers for each of the 208 weeks in our study (2012-2015). We then took a mean of the weekly total
number incoming calls per 100,000 smokers across the 208 weeks to come up with a single measure of average total incoming calls per 100,000 adult smokers. The standard deviation of
the weekly total number of incoming calls per 100,000 adult smokers across the 208 weeks in our study is presented in parentheses.
eRepresents the range in the weekly total number of incoming calls received per 100,000 adult smokers across the 208 weeks in our study (2012-2015). Presents the weekly total number of
incoming calls received per 100,000 adult smokers during the week with the lowest total number of incoming calls per 100,000 adult smokers (min) as well as the week with the highest total
number of incoming calls per 100,000 adult smokers (max).
fThis column presents estimates of the call volume elasticity of call duration calculated from our multivariable model results. This elasticity measure represents the percentage change in
average call duration per week associated with a given percentage change in total incoming quitline calls per 100,000 adult smokers during that week. Our multivariable linear regression
models include state fixed effects as well as well as fixed effects for quitline service provider to control for the effects of the different service delivery models utilized by quitline service
providers on average call duration. * P-value <0.05; ** P-value <0.01; *** P-value <0.001. A 95% confidence interval for each elasticity estimate is presented in parentheses.
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adjustments or change service delivery models to ensure that state
quitlines have adequate infrastructure and capacity to meet
demand for services and customer needs.

Implications for policy and practice

From 2012 through 2015, average duration of incoming calls to
1-800-QUIT-NOW tended to be shorter during periods of higher
incoming call volume, nationally and in 32 states. This may indi-
cate that state quitlines have less capacity to engage with callers
during periods of high call volume.

Callduration for incomingquitlinecallsmayserve as acrudeproxy
for the amount of reactive counseling delivered to quitline callers.
Significant changes in call duration may provide an early indication
of potential problems with quitline capacity or service delivery and
may highlight areas that warrant attention and further investigation
with more detailed data on quitline operations and service provision.

Findings from this study may encourage states and quitline
service providers to explore whether there are cost-effective quit-
line service delivery models for providing quitline callers who
want to talk with a counselor receive at least 10 min of reactive
cessation counseling and to ensure that state quitlines have
adequate infrastructure and capacity to respond to customer
needs, particularly during times of increased call volume.
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