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Background

 

Telephone services that offer smok-
ing-cessation counseling (quitlines) have proliferated
in recent years, encouraged by positive results of clin-
ical trials. The question remains, however, whether
those results can be translated into real-world effec-
tiveness.

 

Methods

 

We embedded a randomized, controlled
trial into the ongoing service of the California Smok-
ers’ Helpline. Callers were randomly assigned to a
treatment group (1973 callers) or a control group (1309
callers). All participants received self-help materials.
Those in the treatment group were assigned to receive
up to seven counseling sessions; those in the control
group could also receive counseling if they called
back for it after randomization.

 

Results

 

Counseling was provided to 72.1 percent
of those in the treatment group and 31.6 percent of
those in the control group (mean, 3.0 sessions). The
rates of abstinence for 1, 3, 6, and 12 months, accord-
ing to an intention-to-treat analysis, were 23.7 percent,
17.9 percent, 12.8 percent, and 9.1 percent, respective-
ly, for those in the treatment group and 16.5 percent,
12.1 percent, 8.6 percent, and 6.9 percent, respective-
ly, for those in the control group (P<0.001). Analyses
factoring out both the subgroup of control subjects
who received counseling and the corresponding treat-
ment subgroup indicate that counseling approximate-
ly doubled abstinence rates: rates of abstinence for
1, 3, 6, and 12 months were 20.7 percent, 15.9 percent,
11.7 percent, and 7.5 percent, respectively, in the re-
maining subjects in the treatment group and 9.6 per-
cent, 6.7 percent, 5.2 percent, and 4.1 percent, respec-
tively, in the remaining subjects in the control group
(P<0.001). Therefore, the absolute difference in the
rate of abstinence for 12 months between the remain-
ing subjects in the treatment and control groups was
3.4 percent. The 12-month abstinence rates for those
who made at least one attempt to quit were 23.3 per-
cent in the treatment group and 18.4 percent in the
control group (P<0.001).

 

Conclusions

 

A telephone counseling protocol for
smoking cessation, previously proven efficacious, was
effective when translated to a real-world setting. Its
success supports Public Health Service guidelines
calling for greater availability of quitlines. (N Engl J
Med 2002;347:1087-93.)
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MONG services recommended by the
U.S. Preventive Services Task Force, tobac-
co-cessation counseling is ranked in the
highest priority category with the lowest

delivery rate.
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 The clinical guidelines of the Public
Health Service recommend use of the telephone to
deliver cessation-counseling services, in part because
such “quitlines” have the potential to reach large num-
bers of smokers.

 

2

 

 In recent years, such programs have
proliferated. Thirty-three states have established quit-
lines, and more are preparing to do so. Many other
countries have established national quitlines.

The Public Health Service recommendation is
based on positive results of clinical trials,
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 but the
question remains whether quitlines can translate these
results into real-world effectiveness. Proven treatments
sometimes fail in practice, because translation from
clinical trials to service settings may involve changes
in the conditions under which the original results
were obtained.

 

6,7

 

 The staff may differ in skills and en-
thusiasm, and quality control, a critical element in be-
havioral interventions, may suffer under the pressure
to meet clients’ expressed needs. Given the increasing
public investment in quitlines, it is therefore impor-
tant to determine whether such services can maintain
the effectiveness found in clinical trials. We examined
the real-world effectiveness of the California Smokers’
Helpline, a statewide quitline based on a successful
clinical trial.
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 In operation since 1992, the program
has been the model for many other quitlines.

 

9

 

The most rigorous way to assess effectiveness in
practice would be to conduct a randomized, controlled
trial in the context of service operation. However, few
smokers calling a fully operational quitline would ex-
pect to be assigned to a control group. Furthermore,
to impose a control in this setting would compromise
ethical standards. These considerations may lead quit-
line operators to evaluate their services without a ran-
domized design.

A
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Our study used an innovative design embedding
a randomized control group into the normal opera-
tions of a quitline. The design capitalized on the fact
that the number of requests for counseling some-
times exceeded the quitline’s capacity. To allocate
service equitably, a randomization procedure was re-
quired. This allocation system made it possible to test
the hypothesis that telephone counseling for smok-
ing cessation can be effective in a real-world setting.

 

METHODS

 

Participants and Setting

 

The participants were smokers who called the California Smok-
ers’ Helpline, an ongoing statewide quitline operated by the Uni-
versity of California, San Diego, that provides free multilingual
cessation services. A smoker’s readiness to quit is assessed when he
or she first calls. Those who are not ready to quit within a week
receive motivational materials; those who are ready receive self-help
quitting materials and are also offered telephone counseling. This
study recruited callers who said they were ready, wanted counsel-
ing, and gave consent to be evaluated (98.7 percent gave consent).
The evaluation design and consent procedure were approved by
the university’s institutional review board.

The study recruited 3282 participants from July 11, 1995, to
November 4, 1996. Recruitment occurred only during periods of
high call volume, when the random assignment of callers to a con-
trol group was justified by limited program resources, as discussed
below. Otherwise, callers simply received service without partici-

pating in the study. Thus, 3501 smokers who chose counseling
during the study period were not recruited. Another 3840 were
not recruited either because they were not ready to quit within a
week (1374) or because they did not choose counseling (2466).
Callers who did not speak English or Spanish (75) or who were
under 18 years old (297) also were not recruited.

 

Randomization

 

Callers were randomly assigned to the treatment or the control
group only when the number of callers requesting counseling ex-
ceeded the quitline’s capacity to provide it. At those times, the
quitline staff used a randomization procedure to reduce the case-
load to a manageable level: a portion of callers was randomly as-
signed, in effect, to a control group. Even at such times, however,
the quitline, as a public health service, did not want to impair the
ability of anyone in the control group to receive treatment. A de-
sign was developed that would serve as an equitable management
procedure, accommodating smokers’ needs, and at the same time
would allow a rigorous evaluation by means of a randomized, con-
trolled trial embedded within the service. The development of this
system and its associated statistical considerations have been de-
scribed elsewhere.

 

10

 

 The system is illustrated in Figure 1 and briefly
described here.

During their first contact with the quitline, all participants were
told that they would receive a package of self-help materials with-
in a week and were instructed to call back to start the counseling
process once they had received it. The program then randomly
assigned 60 percent of the callers to the treatment group (1973
subjects) and 40 percent to the control group (1309 subjects).
Control subjects who called back as instructed were assigned to
a counselor and designated control subgroup A. Control subjects

 

Figure 1.

 

 The Service-Allocation System Used, with an Embedded Randomized Control Group.
The dashed line indicates that the division between the subgroups is theoretical.
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who did not call back and thus did not receive counseling were
designated control subgroup B.

All subjects in the treatment group were immediately assigned
to a counselor. Because all participants received the same instruc-
tions and group assignment was random, it was inferred that if
the treatment group had not received counseling, it would have
been divided into two subgroups similar to the two subgroups of
the control group: those who would have called back (treatment
subgroup A) and those who would not have called back (treat-
ment subgroup B). In Figure 1, the theoretical nature of this di-
vision is indicated by a dashed line. Although it is unknown which
members of the treatment group would actually have belonged
to which subgroup, abstinence rates for treatment subgroup A and
treatment subgroup B can nonetheless be derived algebraically (see
the Statistical Analysis section). Control subgroup B and treatment
subgroup B were equivalent except with respect to service; thus,
control subgroup B served as a control for treatment subgroup B
in the determination of the effect of counseling.

 

10

 

This randomization procedure did not affect the participants’
ability to receive treatment, because all smokers, including those
in the control group, received the same callback instructions, and
those in the control group were not denied counseling if they did
call back. Therefore, callers who wanted treatment were not dis-
couraged from participating in the study, and we were able to re-
cruit from the full spectrum of callers. Structurally, this design is
similar to Zelen’s preconsent randomization,

 

11

 

 except that the par-
ticipants were randomly assigned to groups after consenting to
evaluation, not before.

 

Intervention

 

The California Smokers’ Helpline used a previously tested, struc-
tured counseling protocol,

 

12

 

 which helped to ensure consistency
by guiding the content and quality of each session. The first session
focused on quitting history, motivation, self-efficacy, social sup-
port, and planning in advance of the quitting date. Sessions after
the quitting date (up to six sessions) emphasized relapse preven-
tion by reviewing and revising the plan and promoting adoption
of the self-image of a nonsmoker. All sessions were conducted pro-
actively (i.e., the counselor called the smoker) and occurred with-
in three months after the initial contact. The counseling protocol
and quality-assurance methods used in the study are described in
detail elsewhere.
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 Twenty English-speaking counselors, six of
whom also spoke Spanish, provided treatment. All had at least a
bachelor’s degree, and six had master’s degrees. All received 60
hours of training, regardless of their background.

 

Follow-up Assessment

 

A separate staff of evaluators interviewed the participants 2, 4,
7, and 13 months after the initial contact. This schedule was cho-
sen over the more common 12-month schedule because previous
experience indicated a lag between the time smokers call for serv-
ice and the time they actually try to quit. In order to assess pro-
longed abstinence (at 12 months), an extra month was allowed. All
follow-up was conducted by telephone. Smoking status was based
on self-report, since biochemical tests are considered uninforma-
tive in low-intensity intervention studies such as this.

 

13,14

 

Statistical Analysis

 

The effects of intervention were first tested by directly compar-
ing the overall treatment and control groups. To provide a better
numerical estimate of the effect of counseling — that is, the differ-
ence between treatment subgroup B and control subgroup B — we
then factored out the control subgroup that received counseling
(control subgroup A), along with its counterpart in the treatment
group (treatment subgroup A). Because of the randomization
procedure and the fact that treatment subgroup A and control sub-
group A both received the same intervention, they were assumed

to have the same quitting rate. The quitting rate in treatment
subgroup B (Q

 

TB

 

) was estimated by the following formula:
Q

 

TB

 

=(Q

 

T

 

¡w

 

CA

 

Q

 

CA

 

)÷w

 

CB

 

, where Q

 

T

 

 is the quitting rate in the
treatment group, Q

 

CA

 

 is the quitting rate in control subgroup A,
and w

 

CA

 

 and w

 

CB

 

 are the relative proportions of participants in
control subgroup A and control subgroup B, respectively (w

 

CA

 

+
w

 

CB

 

=1).
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Multiple-outcome measures were used in the analysis, accord-
ing to the recommendations of the Society for Research on Nic-
otine and Tobacco for assessing treatment effects.
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 The primary
measure of the overall intervention effect was prolonged abstinence
on the basis of an intention-to-treat approach. Four periods of ab-
stinence commensurate with the evaluation schedule were assessed:
1, 3, 6, and 12 months. Life-table estimates were computed for
all four intervals, and a log-rank test was used.

 

16

 

 In the primary
analysis, those lost to follow-up were considered to have continued
smoking.

Additional measures were the percentages of smokers who quit
for at least 24 hours (i.e., made a serious attempt to quit) in the
first three months and the probability of relapse over time for these
attempts, with relapse defined as two consecutive days of smok-
ing.

 

8

 

 Because three months was the longest period during which
a participant was in contact with a counselor, quitting attempts
occurring after three months were not attributed to counseling.
Abstinence curves were obtained by the Kaplan–Meier product-
limit method.

 

16

 

 Comparison of these curves gives a clear picture
of the effect of counseling on the prevention of relapse, as distinct
from its effect on attempts to quit. For these secondary analyses,
participants for whom there were no follow-up data were excluded,
because even if we assumed they were smokers, it was not known
whether they had attempted to quit and relapsed or simply never
attempted to quit.

 

RESULTS

 

Base-Line Characteristics

 

No significant difference in base-line characteristics
was found between the two study groups (Table 1).
The characteristics of the study participants were sim-
ilar to those of callers who chose counseling but did
not participate in the study.

 

Percentages of Subjects Receiving Counseling

 

Of the 1309 subjects in the control group, 463
(35.4 percent) called back for counseling. These sub-
jects (control subgroup A) were assigned to counse-
lors, as were all 1973 subjects in the treatment group.
The counselors attempted to contact everyone as-
signed to them, counseling 31.6 percent of those in
the control group (89.4 percent of control subgroup
A) and 72.1 percent of those in the treatment group.
Thus, those in the treatment group received coun-
seling at a rate 40.5 percentage points higher than
those in the control group. Counseled participants
received an average of 3.0 counseling sessions (3.0
and 2.9 for the control and treatment groups, re-
spectively).

 

Rates of Prolonged Abstinence

 

As shown in Table 2, 16.5 percent of the control
subjects and 23.7 percent of the treatment subjects
quit smoking for at least one month. The rates of
prolonged abstinence decreased over time in both
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groups: 6.9 percent of the control subjects and 9.1
percent of the treatment subjects quit smoking for
at least one year (P<0.001 by the log-rank test).

The rates of prolonged abstinence were much high-
er in control subgroup A than in control subgroup B
(Table 2). Assuming that treatment subgroup A and
control subgroup A were equivalent allowed the suc-
cess rates in treatment subgroup B to be derived alge-
braically. The rates of abstinence for 1, 3, 6, and 12
months in treatment subgroup B were approximate-
ly twice those in control subgroup B (P<0.001).

 

Rates of Quitting Attempts and Probability of Relapse

 

Secondary analyses examined the effects of inter-
vention on attempts to quit during the first three
months and on the probability of relapse after those
attempts. As shown in Table 3, the rate of quitting
attempts was higher in the treatment group than in
the control group (62.9 percent vs. 56.9 percent,
P<0.001). By a wider margin, subjects in treatment
subgroup B were more likely to attempt to quit than
those in control subgroup B (57.9 percent vs. 48.6
percent, P<0.001). Not surprisingly, those in con-
trol subgroup A were much more likely to try to quit
than those in control subgroup B (71.9 percent vs.
48.6 percent).

Abstinence curves for these attempts to quit are
given in Figure 2. Among smokers who made an at-
tempt to quit, those in treatment subgroup A and

 

*Values are means with 95 percent confidence intervals. Because of
rounding, not all percentages add to 100.

†Nonparticipants were adult smokers who chose counseling but did not
participate in the randomized study.
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(N=3501)†

 

Sex (%)
Male
Female

42.4±2.7
57.6±2.6

44.7±2.7
55.3±2.7

45.1±1.7
54.9±1.7

Age (yr) 37.9±0.6 38.6±0.6 39.1±0.4

Education (%)
High school or less
Some college
College graduate

50.8±2.7
34.2±2.6
15.0±1.9

47.6±2.7
38.2±2.6
14.2±1.8

47.0±1.7
37.3±1.6
15.7±1.2

Race or ethnic group (%)
White
Hispanic
Black
Asian
American Indian
Other

61.9±2.6
22.0±2.2
10.1±1.6
1.5±0.7
2.6±0.9
1.9±0.7

62.9±2.6
20.9±2.2
10.3±1.7
1.8±0.7
2.3±0.8
1.7±0.7

65.4±1.6
17.7±1.3
9.7±1.0
1.8±0.4
3.2±0.6
2.2±0.5

No. of cigarettes smoked daily 20.1±0.6 21.0±0.7 21.2±0.4

No. of previous attempts to quit
0
1–2
>2

15.7±2.0
38.6±2.6
45.7±2.7

14.0±1.9
37.1±2.6
48.9±2.7

14.7±1.2
39.2±1.6
46.1±1.7

Residing with other smokers (%) 42.1±2.7 40.3±2.7 42.2±1.6

*All participants who were lost to follow-up were considered current smokers. The percentages of
subjects with follow-up data at 1, 3, 6, and 12 months were 90.6, 86.1, 80.7, and 69.9 percent for
control subjects and 89.1, 85.7, 80.3, and 71.1 percent for treatment-group subjects, respectively (P not
significant).

†Log-rank tests comparing control and treatment groups and comparing control subgroup B and
treatment subgroup B showed significant differences for all four intervals (P<0.001).

‡These percentages were not directly measured. Estimates for treatment subgroup B (Q

 

TB

 

) were
obtained by the equation Q

 

TB
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)÷w
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, where Q

 

T

 

 is the quitting rate in the treatment
group, Q

 

CA

 

 is the quitting rate in control subgroup A, and w

 

CA

 

 and w

 

CB

 

 are the proportions of sub-
jects in control subgroups A and B, respectively (see Zhu
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 for details). The quitting rates were as-
sumed to be the same in treatment subgroup A and control subgroup A.
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6 
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12 

 

MO

 

percent of subjects

 

Control (n=1309) 16.5 12.1 8.6 6.9

Treatment (n=1973) 23.7 17.9 12.8 9.1

Subgroup analysis
Control

Control subgroup B (self-help, n=846)
Control subgroup A (counseling, n=463)

Treatment‡
Treatment subgroup B (counseling, n=1275)
Treatment subgroup A (counseling, n=698)

9.6
29.2

20.7
29.2

6.7
21.6

15.9
21.6

5.2
14.9

11.7
14.9

4.1
11.9

7.5
11.9
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control subgroup A, which received counseling and
were assumed to be equivalent, had the highest rate
of long-term abstinence; those in treatment subgroup
B, which received counseling, had a higher rate of
long-term abstinence than those in control subgroup

B, which received only self-help materials (P<0.001).
The 12-month end points for these groups are

shown in Table 3. The 12-month abstinence rate was
higher in the treatment group than in the control
group (25.8 percent vs. 23.3 percent, P=0.04). Again
by a wider margin, the 12-month abstinence rate was
higher in treatment subgroup B than in control sub-
group B (23.3 percent vs. 18.4 percent, P<0.001).
Treatment subgroup A, which was assumed to be
equivalent to control subgroup A, had an even high-
er abstinence rate (29.4 percent, P<0.001).

DISCUSSION

In this study, a telephone counseling protocol
for smoking cessation that had previously proved
efficacious8 maintained its effectiveness when trans-
lated to a real-world setting. The treatment effect in
this study was obtained under demanding conditions
in which a substantial portion of smokers randomly
assigned to a control group (31.6 percent) received
the same counseling service as those in treatment.
Moreover, only 72.1 percent of smokers randomly
assigned to the treatment group received counseling,
as often happens in real-world settings where partic-
ipants drop out before receiving treatment.

There was a difference of only 40.5 percentage

*Participants for whom the California Smokers’ Helpline had no follow-
up data were excluded from these analyses.

†Estimates for treatment subgroup B (QTB) were obtained by the equa-
tion QTB=(QT¡wCAQCA)÷wCB, where QT is the quitting rate in the treat-
ment group, QCA is the quitting rate in control subgroup A, and wCA and
wCB are the proportions of subjects in control subgroups A and B, respec-
tively (see Zhu10 for details).

TABLE 3. RATES OF ATTEMPTS TO QUIT SMOKING FOR 24 HOURS 
WITHIN THE FIRST 3 MONTHS AND 12-MONTH ABSTINENCE RATES.*

STUDY GROUP

ATTEMPTS TO

QUIT WITHIN

3 MO

12-MO 
ABSTINENCE RATE 
AFTER ATTEMPTING

TO QUIT

% P VALUE % P VALUE

Control (n=1190) 56.9
<0.001

23.3
0.04

Treatment (n=1761) 62.9 25.8

Subgroup analysis
Control subgroup B (self-help)†
Treatment subgroup B

(counseling)

48.6
57.9

<0.001
18.4
23.3

<0.001

Figure 2. Relapses in the Treatment and Control Subgroups.
Treatment subgroup A (counseling) and control subgroup A (counseling), which were assumed to be
equivalent, were the most successful subgroups and appear as a single curve. Control subgroup B
(self-help) was the least successful. Between these is a curve representing treatment subgroup B
(counseling). (The curve is smooth to indicate that it was derived algebraically.) Quitting attempts
made by subjects in treatment subgroup B were more likely to lead to long-term abstinence than those
made by subjects in control subgroup B (P<0.001).
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points between the two groups in the rates of coun-
seling. As a result, the absolute effect of the counsel-
ing intervention was limited. The absolute difference
in 12-month abstinence rates between the counsel-
ing group (treatment subgroup B) and the self-help
group (control subgroup B) was 3.4 percent. How-
ever, as Table 2 shows, when the control subgroup
that received counseling and the corresponding treat-
ment subgroup were factored out, the prolonged ab-
stinence rates in treatment subgroup B were roughly
twice those in control subgroup B for all four periods
of abstinence.

Further analysis indicates that the intervention
achieved its effect through two mechanisms: by in-
creasing the percentage of smokers making attempts
to quit and by reducing the probability of relapse (as
can be seen in the comparison of treatment subgroup
B with control subgroup B in Table 3). Moreover, it
seems likely that the smokers in treatment subgroup B
had greater ambivalence than those in treatment sub-
group A. They would not have used counseling if
counselors had not proactively called them. The high-
er success rate in treatment subgroup B than in con-
trol subgroup B therefore provides empirical support
for the effectiveness of proactive counseling.2-5,8,17

This study has several limitations. Although its de-
sign succeeded in achieving random assignment in a
public health setting, it could not accurately assess
the extent to which counseling contributed to success
in control subgroup A and treatment subgroup A, be-
cause there was no randomized control specifically
for these subgroups. Smokers in these subgroups fol-
lowed the instructions to call back to start the coun-
seling, and not surprisingly,18,19 they were the most
successful in quitting. Because all three subgroups re-
ceived the same counseling, it is unknown whether
counseling doubled the quitting rates of subjects in
these subgroups, just as it did for those in treatment
subgroup B.

The estimation of abstinence rates for treatment
subgroup B assumes equality between treatment sub-
group A and control subgroup A, given the random
assignment of participants to either treatment or con-
trol. Although Table 1 shows that randomization pro-
duced equivalent groups at base line, a direct test of
the equality of treatment subgroup A and control sub-
group A was not possible, because it was not known
which members of the treatment group belonged to
which subgroup. However, we found a significant dif-
ference in abstinence rates between the overall treat-
ment and control groups, a comparison that was not
dependent on any assumptions about the equality of
treatment subgroup A and control subgroup A.10,11

Although this study shows that the quitline’s coun-
seling was effective, its direct clinical effect is limited
by the fact that most smokers in the program had re-

lapsed by the end of 12 months. Nevertheless, the
doubling effect of counseling on success rates com-
pares favorably with the clinical-trial results summa-
rized by the Public Health Service in its recommen-
dation for telephone counseling.2 Moreover, quitlines
are often an integral part of statewide antitobacco
media campaigns, so they may have an effect on pub-
lic health beyond that of the counseling alone.20 Per-
haps for that reason, many states allocate a large share
of their smoking-cessation funds to support widely
promoted, centrally operated quitlines rather than
traditional cessation clinics. A detailed discussion of
the cost effectiveness of quitlines relative to that of
clinics is beyond the scope of this paper, but recent
data suggest that smokers are four times as likely to
use quitlines as face-to-face clinics, given the same
promotional effort, so the savings in promotion alone
could be substantial.21

Because we were able to embed a randomized trial
within the ongoing service of a large statewide quit-
line, this study provides strong evidence that tele-
phone counseling conducted in a real-world setting
can be an effective means of helping smokers quit.
This evidence supports the Public Health Service
guidelines calling for greater availability of telephone
counseling services for smoking cessation.

Supported by funds received from the Tobacco Tax Health Protection
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Department of Health Services.
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