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A workgroup formed by the Society for Research on Nicotine and Tobacco reviewed the literature on abstinence

measures used in trials of smoking cessation interventions. We recommend that trials report multiple measures of

abstinence. However, at a minimum we recommend that trial: (a) report prolonged abstinence (i.e., sustained

abstinence after an initial period in which smoking is not counted as a failure) as the preferred measure, plus point

prevalence as a secondary measure; (b) use 7 consecutive days of smoking or smoking on §1 day of 2 consecutive

weeks to define treatment failure; (c) include non-cigarette tobacco use, but not nicotine medications in definitions of

failure; and (d) report results from survival analysis to describe outcomes more fully. Trials of smokers willing to set

a quit date should tie all follow-ups to the quit date and report 6- and/or 12-month abstinence rates. For these trials,

we recommend an initial 2-week grace period for prolonged abstinence definitions; however, the period may vary,

depending on the presumed mechanism of the treatment. Trials of smokers who may not be currently trying to quit

should tie follow-up to the initiation of the intervention and should report a prolonged abstinence measure of §6-

month duration and point prevalence rates at 6- and 12-month follow-ups. The grace period for these trials will

depend on the time necessary for treatment dissemination, which will vary depending on the treatment, setting, and

population. Trials that use short-term follow-ups (ƒ3 months) to demonstrate possible efficacy should report a

prolonged abstinence measure of §4 weeks. We again recommend a 2-week grace period; however, that period

can vary.

Introduction

The Society for Research on Nicotine and Tobacco

(SRNT) formed a workgroup, including a subcom-

mittee on abstinence outcome measures, to examine

outcome measures used in clinical trials. The sub-

committee defined its charge as examining: (a)

continuous abstinence, prolonged abstinence, sus-

tained abstinence, point prevalence and repeated

point-prevalence measures and the use of grace

periods; (b) definitions of treatment failure; (c)

whether non-cigarette tobacco use and non-tobacco

nicotine use should be termed failures; (d) short-term

(1–3 months), vs. long-term (6 and 12 months),

vs. very-long-term (w12 months) follow-ups; and

(e) non-traditional measures (e.g., survival analysis-

based measures). Other workgroups reported on

biochemical verification (Benowitz et al., 2002), with-

drawal (Shiffman, West, & Gilbert, 2000), harm

reduction (Henningfield et al., 2000), adolescent out-

come measures (Mermelstein et al., 2002) and

statistical issues (Hall et al., 2001).

We gathered information via a literature search

of Medline and Psych Abstracts and the Office on

Smoking and Health’s Bibliography on Smoking and

Health, collections of the authors, references in review

and methodological articles, and requests on the

SRNT e-mail list. This search produced several reviews

and meta-analyses that commented on methodological

issues (Cohen et al., 1989; Grabowski & Bell, 1983;

Lando; 1983; Midanik, Polen, Hunkeler, Tekawa, &
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Soghikian, 1985; Miller, 1996; Ossip-Klein, Bigelow,

Parker, Curry, Hall, & Kirkland, 1986; Richmond,

1997; Shipley, Rosen, & Williams, 1982; Stapleton,

1998; Velicer, Prochaska, Rossi & Snow, 1992). The

reviews by Velicer, Prochaska, Rossi & Snow (1992),

Miller (1996), Ockene et al., 2000, and Stapleton

(1998)) are especially relevant and are recommended

reading. Many other clinical trials have made methodo-

logical comments on outcome measures, but may have

been missed in our review because they did not include

methodological terms in their titles or keywords.

Although unwritten conventions exist about report-

ing abstinence in clinical trials, no recent written

guideline is well accepted. In the 1970s and 1980s, the

American Lung Association, the International Union

Against Cancer, the U.S. National Interagency

Council on Smoking or Health, and the US National

Center for Health Education each issued guidelines

(Lando, 1983), but these guidelines have been cited

only rarely. In 1986, the U.S. National Heart Lung

and Blood Institute proposed a definition of relapse

that has been applied to many clinical trials (Ossip-

Klein et al., 1986). In the 1990s, the U.S. Food and

Drug Administration (FDA) began using a single

definition of abstinence (described below) in registra-

tion trials of smoking cessation pharmacotherapies

(U.S. FDA, 1995). The World Health Organization

defined former smokers as those who have not

smoked in the last year (Ramstrom, 1987); this

definition can be interpreted to mean that minimum

of 1 year should be used to define abstinence. In 1999,

the College on Problems of Drug Dependence (CPPD)

and the National Institute on Drug Abuse (NIDA)

together suggested outcome measures for clinical trials

in drug dependence, including nicotine dependence

(CPPD, 1999). In 2000, Ockene et al. also recom-

mended definitions of lapse, relapse and short- and

long-term cessation. The current article adds to these

guidelines by discussing the relative pros and cons of

the different abstinence measures in detail and by

examining how abstinence measures may differ across

types of interventions or populations being studied.

Definition of terms

This section defines several terms used in the paper.

Abstinence without a qualifier refers to a period in

which there is no relapse. Relapse refers to a return

to regular smoking after some period of abstinence.

Grace period is a period immediately after the quit

date or intervention in which continued smoking is

not counted as a failure. Outcome refers only to the

dependent measure in the trial, not efficacy. Efficacy,

treatment effect and effect size refer to the difference

in outcomes between the experimental and the control

group. Failure refers to an outcome other than the

goal of the treatment. Clinical trial refers to any

prospective study of an intervention to increase

abstinence (i.e., it is not restricted to controlled

trials, to trials of smokers currently trying to quit,

or to trials of pharmacotherapy). These and other

terms are defined in more detail when they are

discussed below.

Typical use of abstinence measures in clinical trials

Many reasons exist for determining abstinence, e.g.,

to assess the relationship of smoking and health

outcomes, to track the effects of tobacco control

programs and to determine whether a clinical inter-

vention is effective. The definition of abstinence varies

to match the reason for its use. For example,

epidemiological studies often require 1–2 years of

abstinence to avoid falsely declaring a temporary

abstainer as a former smoker (Midanik et al., 1985),

whereas an initial trial of a new clinical intervention

may require only 4 weeks of abstinence. Our focus here

is solely on the use of abstinence in trials of clinical

interventions either to prompt or to aid in achieving

life-long abstinence.

For clarity, we have divided such clinical trials into

three types. Aid-to-cessation trials test a treatment

among smokers currently willing to quit; group

behavior therapy and medication trials are examples.

In most of these trials, the experimenter, not the

subject, determines a quit date and delivers the

treatment before and/or shortly after the quit date.

Unlike most treatment studies, which tie follow-up

to the end of treatment, smoking studies often tie

follow-up times to a quit date (Figure 1). Thus, it is

Figure 1. Relation of follow-up to quit dates and end-
of-treatment across different types of clinical trials.

14 MEASURES OF ABSTINENCE IN CLINICAL TRIALS

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/article/5/1/13/1099676 by guest on 21 August 2022



important to define the quit date clearly, either

prospectively or retrospectively, especially when multi-

ple self-selected quit dates need to be accommodated.

Most, but not all, subjects quit at least for a day on

the quit day (a quit) (Hughes et al., 1992). After this,

the large majority back to smoking. Often smoking

begins with a few cigarettes (a lapse) and rapidly

progresses to regular smoking (a relapse). The curve

describing the number of subjects remaining abstinent

over time (a survival or relapse curve) after a given

quit attempt finds the number of continuing abstainers

decreases over time (Figure 2). Usually the treatment

group does better early on and maintains that

advantage over time; however, sometimes the initial

treatment effect dissipates over time. Once a subject

either lapses or relapses, he/she often is dropped from

the study as a treatment failure.

Proof-of-concept trials are similar, but test only

whether of not a treatment is likely to achieve efficacy.

These trials use a short follow-up (ƒ3 months). Most

clinicians, scientists and administrators would require

longer-term follow-up to be convinced of efficacy.

Cessation-induction trials test a treatment to prompt

cessation among all smokers, including those who are

not currently trying to quit. Physician advice for all

patients seen and telephone counseling for all smokers

enrolled in an HMO are examples. Subjects usually

come into contact with the treatment at irregular

times, which may be weeks or months after the

intervention is begun. In addition, subjects may

contact the intervention at several points during the

study. The intervention often is designed to increase

the probability of quit attempts during some period of

time, with many attempts resulting in abstinence. As a

result, a successful intervention typically increases the

number of abstainers over time as it motivates more

and more smokers to quit, with some continuing

abstinence (Fig. 1). To accommodate these types of

outcomes, these trials typically focus on percent

abstinent at a given time and do not tie a follow-up

to a determined quit date. Instead, they tie follow-up

to date of onset or of offset of their intervention and

use abstinence measures that count later quit episodes

as successes.

Evaluating and interpreting measures of abstinence

It is difficult to know what criteria to use in judging

whether or not a certain abstinence measure is better

than another measure. Smoking cessation trials are

usually conducted to induce life-long abstinence from

cigarettes to decrease the risks of health disorders

[U.S. Department of Health and Human Services

[USDHHS], 1990. Thus, one could argue that the

ability of the measure to be a proxy for life-long abstin-

ence should be a major judgment criterion. Others

would argue that in the context of a clinical trial, a

major goal of the abstinence measure is to quantify

the treatment effect size accurately, i.e., the magnitude

of the difference between active and control condi-

tions via an odds ratio, or the absolute difference in

percent abstinence at the primary follow-up.

Abstinence outcomes themselves (e.g., percentage

abstinent) often are used as a direct measure of

treatment efficacy. We believe that doing so is

problematic because meta-analyses suggest that abso-

lute abstinence rates can vary widely, depending on

several non-treatment factors such as population,

setting, amount of adjunctive therapy, length of

follow-up and definitions of abstinence (Covey &

Glassman, 1991; Fiore et al., 1994; Fisher, Glasgow,

& Terborg, 1990; Gourlay & Benowitz, 1995; Gourlay

& McNeil, 1990; Law & Tang, 1995; Po, 1993; Silagy

Mant, Fowler & Lodge, 1994a, b; Tang, Law, &

Wald, 1994). These same meta-analyses suggest that

efficacy or the effect size (i.e., the difference in or ratio

of abstinence in the experimental vs. in the control

group) is influenced much less by these variables. This

Figure 2. Outcome curves showing possible out-
comes for two types of studies.
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would argue that some measure of effect size (not the

abstinence measure) should be the major criterion

for success.

A word of caution. We found that empirical data on

the pros and cons of different abstinence measures

were available in only a handful of papers; thus,

logic, clinical wisdom and consensus were major

factors in our decisions. As a result, readers should

focus as much on understanding our arguments

provided as on our final recommendations.

Continuous, prolonged, sustained, point prevalence,
and repeated point prevalence abstinence and the use
of grace periods

Velicer and colleagues (1992) have provided an excel-

lent discussion of continuous abstinence, prolonged

abstinence, point prevalence and repeated point

prevalence measures, and many of the arguments

below are drawn from that discussion; in addition,

this group has presented empirical data on the rela-

tionship among these measures (Velicer et al., in

press). Prior papers have often used these terms

interchangeably, which has led to confusion. Figure 3

illustrates our definitions of these terms. Continuous

abstinence refers to abstinence between quit day and

a follow-up time; prolonged abstinence refers to

sustained abstinence after an initial grace period or

to a period of sustained abstinence between two

follow-ups (the two are equivalent); point prevalence

abstinence refers to the prevalence of abstinence

during a time window immediately preceeding

follow-up; and repeated point prevalence refers to

point prevalence abstinence at two or more follow-ups

between which smoking is allowed. These terms,

especially continuous abstinence, have often been

assumed to refer to absolutely no smoking. In

contrast, as discussed below, our use of these terms

assumes only that a definition of relapse or failure is

not met. Because these definitions may not be ones

readers use themselves, we urge readers to remember

these definitions as they read our text. In all these

definitions, the usual practice is to treat those lost to

follow-up as smokers. The pros and cons of this

practice are discussed in the SRNT methods paper by

Hall et al. (2001).

Early meta-analyses noted that more studies

reported point prevalence than continuous abstinence

or prolonged abstinence measures (Fiore et al., 1994),

but more recent meta-analyses have suggested the

opposite (Fiore et al., 2000). Repeated point pre-

valence is probably the least commonly used measure.

Different measures can and often do produce different

rates of abstinence. By definition, at any given follow-

up, point prevalence§repeated point prevalence§

prolonged abstinence§continuous abstinence.

In addition, by definition, point prevalence can

increase over time, but continuous abstinence, pro-

longed abstinence and repeated point prevalence

cannot. Several reviews have compared the absolute

rates using these measures across several studies

(Velicer, 1992). For example, a collection of 10 studies

of self-quitting reported a mean point prevalence

abstinence at 6 months after the quit date of 13%,

whereas 6-month rates for continuous abstinence and

repeated point prevalence using the same criteria for

amount of smoking were 5%–6%. The pattern for

12-month follow-up was similar (Cohen et al., 1989).

Studies also have examined whether the effect

size (i.e., experimental vs. control comparison) varies

across these measures (Table 1). Although these results

suggest that continuous abstinence or prolonged

abstinence measures produce larger treatment effects

than do point prevalence measures, the number of meta-

analytic tests of continuous abstinence/prolonged

abstinence vs. point prevalence is small.

Continuous abstinence and prolonged abstinence. Many

have considered continuous abstinence to be the

gold standard — probably because continuous abstin-

ence requires a longer period of abstinence than

the other measures and thus is more likely to repre-

sent long-term abstinence. In addition, because it is

tied to the quit date, continuous abstinence is more

logically tied to intent-to-treat conventions. Finally,

because continuous abstinence is the most rigorous

and most conservative measure, it has been thought

to be the fairest.
Figure 3. Relation of duration of abstinence to follow-
up time across different abstinence measures.
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One argument against continuous abstinence and

for prolonged abstinence has been the lack of a grace

period with continuous abstinence. Although most

who slip during initial abstinence return to regular

smoking (Kenford, Fiore, Jorenby, Smith, Wetter, &

Baker, 1994), a substantial minority of smokers who

eventually quit for their lifetime smoke a few

cigarettes in the first days of abstinence (Hughes

et al., 1992). For example, in one study of self-

quitters, 23% of those who quit continuously between

3 and 6 months had a few cigarettes early on (Hughes

et al., 1992). Thus, one rationale for allowing grace

periods (i.e., for prolonged abstinence) is that they will

include persons who will achieve life-long abstinence,

but who would have been counted as failures by a

no-grace period continuous abstinence measure.

Whether or not use of a grace period influences the

effect size in a clinical trial has not been tested.

Another rationale for grace periods is that although

existing treatments appear to work very soon after

initiation, it is possible that some treatments might

have delayed effects. For example, a main effect of

naltrexone for alcoholism is that it decreases the

probability of slip converting to regular drinking

(Anton, Moak, Waid, Latham, Malcolm, & Dias,

1999). An early analysis suggests bupropion might

similarly serve as a rescue therapy (Jamerson et al.,

2001). If one allowed an initial grace period during

which slips could be rescued and counted as successes,

one could detect this effect. If one did not allow a

grace period, one could not detect this effect.

In fact, whether any treatment is fully effective

beginning on the quit day can be questioned. For

example, nicotine replacement therapy (NRT) is

typically begun only on the first day of abstinence.

Given the need for cumulative dosing and the learning

that must occur with participant-determined dosing,

it is unlikely that a full pharmacological effect of

NRT would occur by the end of the quit day. Similar

arguments could be made for behavioral therapy,

given the prequit date. Thus, some grace period, even

if it is short, could be argued to be appropriate for

all treatments.

The duration for a grace period that one should

use is unclear. Clinical intuition is that smokers can

more easily recover from early slips (e.g., in the first

week after quitting) and reinitiate abstinence than they

can recover from later slips (e.g., during the third to

fourth week after quitting); however, we are unaware

of any empirical tests of this notion. Currently, in

deciding whether or not to approve smoking cessation

medications, the FDA uses a grace period with no

smoking at all for the next 4 weeks.

Most grace periods focus on days of smoking after

quitting. An alternative is to include the amount

smoked (e.g., smoking of less than a certain amount

on any given day or less than some total number of

cigarettes). Although clinical intuition is that the

number of days of smoking is more predictive of

failure than the amount smoked on any one day, this

assumption has not been empirically tested. Finally,

one argument against both continuous abstinence and

prolonged abstinence is that many smokers’ memories

about smoking before a few weeks ago may be poor.

Point prevalence and repeated point prevalence abstinence

measures. One argument for point prevalence mea-

sures is similar to that for inclusion of grace peri-

ods; that is, they can capture delayed effects of an

intervention. Such sleeper effects have not been

documented very often in aid-to-cessation trials

(Ockene et al., 1994), but they have been clearly

shown in cessation-induction studies with expert/

tailored interventions (Prochaska, DiClemente,

Velicer, & Rossi, 1993), receipt of a prescription for

pharmacotherapy (Russell, Merriman, Stapleton, &

Taylor, 1983), and other treatments.

Another argument for point prevalence is that con-

tinuous abstinence or prolonged abstinence measures

assume that once someone fails he/she is unlikely to

return to long-term abstinence during the remainder

of the study (i.e., little recycling occurs). The only

study of which we are aware that actually followed

subjects after a relapse found that this assumption

may not be correct. Of those who relapsed after

Table 1. Meta-analyses that reported effect sizes by abstinence measure

Meta-analysis (follow-up) Treatment Measure
Abstinence measure

PP PA CA

Fiore et al., 1994 (3-month) Nicotine patch OR 2.6 – 3.8
Fiore et al., 1994 (6-month) Nicotine patch OR 2.6 – 3.2
Fisher et al.,
1990 (12-month) Worksite treatments d ‘‘Higher effect size using CA’’ (vs. PP)b

Richmond,
1997 (6- or 12-month) Nicotine patch

Fraction of
positive studiesa 2/6 4/4 3/3

PP, point prevalence; PA, prolonged abstinence; CA, continuous abstinence; OR, odds ratio; d, probit change score.
aStatistically significant advantage of nicotine patch.
bpv.05.
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some period of abstinence, 43% went on to achieve

prolonged abstinence soon thereafter (Jarvis, West,

Tunstall-Pedoe, & Vesley, 1984).

A last argument for point prevalence is that a

recent psychometric analysis of continuous abstinence,

prolonged abstinence, and point prevalence measures

concluded that a point prevalence measure may be the

preferred outcome measure: When these outcomes

were compared, point prevalence was the measure

most highly correlated with other measures; that is,

it had the highest concurrent validity (Velicer &

Prochaska, 2001).

The major argument against point prevalence

measures is that because the duration of abstinence

required to fulfill the measure is small, this measure

should be a poorer predictor of long-term abstinence.

In addition, point prevalence provides a more hetero-

geneous sample, including smokers who have been

abstinent for only a week and those who have been

abstinent for many months. As a result, point

prevalence should be less stable than continuous

abstinence. This would suggest continuous abstinence

or prolonged abstinence is a better measure for meta-

analyses of treatment efficacy than point prevalence,

given the recurring problem of across-study and

across-follow-up variability in meta-analyses.

Point prevalence has used several time windows,

with 7 days being the most common. One major issue

with choosing a window is choosing one that is

biochemically verifiable. The SRNT Biochemical Ver-

ification Workgroup has stated that the biochemically

verifiable windows are 7 days for cotinine, 1 day for

carbon monoxide and 28 days for thiocyanate

(Benowitz et al., 2002).

Repeated point prevalence is used to overcome

some of the problems with point prevalence mentioned

above. One rationale behind repeated point pre-

valence is that it would be unusual to find a smoker

who was abstinent at three consecutive follow-ups,

but smoked in between. In addition, repeated point

prevalence is an estimate of abstinence over time that

includes biochemically verifiable self-reports.

Recommendations

In terms of definitions, we recommend that, to pre-

vent confusion with prolonged abstinence, the term

continuous abstinence should refer only to abstinence

periods that begin on the quit date. We also

recommend not using the term sustained abstinence

because its definition is unclear and is redundant

with other terms.

In terms of methodology, we recommend that

follow-ups for aid-to-cessation and proof-of-concept

trials be tied to the quit date, because this approach

has been the tradition and is convenient for survival

analysis (see below). We suggest that follow-ups for

cessation-induction studies should be tied to the onset

of intervention, because it is problematic to tie them

to multiple quit dates. We recommend onset rather

that offset of intervention, because this more closely

parallels the timing of follow-ups in aid-to-cessation

trials.

We recommend prolonged abstinence as the pre-

ferred measure because: (a) it requires a long period

of abstinence, (b) it captures long-term abstainers

who initially slip and (c) it can be used with treat-

ments that have a delayed effect. In addition, although

grace periods were initially developed for aid-to-

cessation and proof-of-concept trials, the concept

can be applied to cessation-induction trials to cover

the period during which the intervention is being

disseminated and during which one would not expect

to see large treatment effects. This period can be

several months in duration.

For most aid-to-cessation and proof-of-concept

studies, we recommend a 2-week grace period based

on days of smoking, not the amount smoked each

day. This grace period, which is based solely on

tradition and clinical observation, may need to vary

depending on the presumed mechanism of action of

the treatment. For cessation-induction studies, we

cannot recommend a precisely defined grace period

because the time it takes for treatment dissemination

can vary widely depending on population, setting,

treatment, etc.

Many have considered continuous abstinence, not

prolonged abstinence, as the gold standard, and we

are not necessarily recommending against continuous

abstinence. If an investigator has a good, a priori

reason to believe the treatment will be essentially fully

effective on the quit day, we recommend he/she use

a prolonged abstinence with no grace period, i.e.,

continuous abstinence.

We recommend that aid-to-cessation and cessation-

induction trials also report point prevalence with a

7-day window as a secondary measure because: (a)

many prior trials have reported only point prevalence,

and many meta-analyses have been and will be based

on point prevalence; and (b) the 7-day window is the

most common and can be verified by blood or salivary

cotinine. If a trial uses a non-cotinine method of

verification, we suggest it also report point prevalence

with a verifiable window. We also recommend report-

ing point prevalence with a 30-day window to allow

comparison with trials in adolescent smokers (see

SRNT Adolescent Workgroup, Mermelstein et al.,

2002). For proof-of-concept trials, we see no need

for reporting point prevalence because cross-study

analyses typically do not include these short-term

trials. Finally, we recommend not using the term

repeated point prevalence because we believe it adds

little over prolonged abstinence.
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Definition of failure for prolonged abstinence and
continuous abstinence measures

Because the first smoking cessation trials were aid-

to-cessation trials in which most smokers quit at

least initially, participants who fail (also called non-

responders, protocol violators, etc.) were conceptua-

lized as relapsers. This has caused some confusion

because definitions of the term relapse require some

period of initial abstinence. However, some smokers

never quit in an aid-to-cessation trial. Such smokers

are clearly failures yet are technically not relapsers

because they have never quit. Thus, for the purposes

of this review we will use the term failure instead of

relapse.

This is not to say that relapse itself should not be

investigated. For example, some behavioral therapy

and medication treatment trials have tested the

specific hypothesis that a treatment will not improve

initial abstinence but will specifically decrease later

relapse (Killen, Fortmann, Newman, & Varady,

1990). Thus, in some cases, researchers may wish to

conduct a separate analysis specifically about the

effect of the treatment on relapse. In that case, a clear

definition of an initial quit is needed. The most

commonly used one is the NHLBI relapse definition

for which a quit is defined as self-reported no smoking

at all for 24 hr.

How much use (in terms of frequency and duration)

is necessary for a failure? The two most commonly

used thresholds have been the not-even-a-puff crit-

erion and the NHLBI definition of relapse (i.e., any

smoking on 7 consecutive days) (Ossip-Klein et al.,

1986). Many other definitions of failure (e.g., the

NHLBI lapse criterion, smoking an average of one

cigarette per day since the last follow-up and smoking

for 4 days in the last week) have been used. We are

unaware of tests of which definitions best predict the

inability to regain life-long abstinence. Studies that

have used both a not-even-a-puff and a slips-allowed

criterion found similar effect sizes for both measures

(Schneider et al., 1995; Sutherland et al., 1992;

Tonnesen, Norregaard, Simonsen, & Sawe, 1991).

One major asset of the not-even-a-puff criterion

(or the NHLBI lapse criterion) is that, depending on

the duration of abstinence claimed, it is possible

to verify this criterion biochemically. One liability of

this criterion is that it assumes that 100% of those

who take a puff will go on to regular smoking. As

described earlier, this is not the case. However, we

currently do not know the shape of the quantitative

relationship between the number of cigarettes smoked

or the number of days smoked and the probability of

eventual failure/success. Thus, any cutoff used is based

on clinical judgment. Finally, most clinicians are more

interested in a return to prolonged daily smoking than

a return to smoking just one puff.

The major asset of the NHLBI definition of relapse

as a criterion for failure is that it requires repeated

use of tobacco (i.e., does not count isolated slips as

failure). One problem with the NHLBI definition of

relapse is that it is not biochemically verifiable; for

example, if a subject stated that he/she had not

smoked except on the day before and the day of the

follow-ups, he/she would not meet the NHLBI

criterion for failure and thus would be considered a

success but would produce a positive biochemical

value. Another potential problem with the NHLBI

definition is that, at the time the definition was made,

little information was available about non-daily

smokers, and researchers assumed that such smoking

was very rare. However, recent surveys have shown

that many abstinent smokers become non-daily

smokers (Borland, 1994; Gerlach et al., 1998;

Gilpin, Cavin & Pierce, 1997). Such chronic occa-

sional smokers could be defined as abstinence

successes by the NHLBI criterion.

Definitions of failure for point prevalence have

used retrospective windows of various durations, but

7 days has been the most common window employed.

The NHLBI definition could be discrepant with a

point prevalence measure with a 7-day window,

because with the NHLBI definition, smoking on 6

of the 7 days of a window could still count as a

success.

Recommendations

We recommend the definition of failure for prolonged

abstinence and continuous abstinence in clinical trials

should require smoking on several occasions; thus, we

recommend the definition of failure should fulfill the

NHLBI definition (smoking on 7 consecutive days) or

smoking at least once each week over 2 consecutive

weeks. The latter part of this definition is included to

count those who smoke on a regular but less than

daily basis as a failure. We are not recommending the

not-even-a-puff criterion because it is overly stringent

in that it counts as failures long-term abstainers who

have a single slip. We recognize that our definition of

failure is not always biochemically verifiable; how-

ever, in reality, verifying any definition of long-term

abstinence would involve conducting multiple bio-

chemical tests (e.g., a cotinine level every 2 weeks for

6 months), which thus far has not been accomplished.

For point prevalence, we recommend that the

definition of failure for this measure should be any

smoking (even a puff) during a 7-day window. We

acknowledge that, in terms of the 7 days before

follow-up, the criterion for point prevalence is actually

more stringent than for prolonged abstinence and con-

tinuous abstinence measures. However, because point

prevalence is intended to be a cross-sectional snapshot,

using this more stringent window is appropriate.
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Non-cigarette tobacco and non-tobacco nicotine use
during cigarette abstinence

Most studies of tobacco treatments have focused on

cigarettes because they are the most prevalent and

most deadly form of tobacco (USDHHS, 1990). How-

ever, in some countries (e.g., Sweden), some smokers

begin using non-cigarette tobacco (Jarvis et al., 1984).

In the U.S., this is rare (Gerlach et al., 1998).

One choice for dealing with non-cigarette tobacco is

to ignore it. The rationale here is that the treatment

claims only the induction of abstinence from cigar-

ettes, plus the health risks of most non-cigarette

tobacco use appear to be much less than those of

cigarette use (Shanks & Burns, 1998). On the other

hand, abstinent smokers inhale smoke from cigars and

pipes deeply, and are at increased risk compared with

pipe/cigar smokers who have never used cigarettes

(Shanks & Burns, 1998).

The other choice is to define use of any type of

tobacco as a failure. The rationale here is that most

smokers stop smoking to improve their health; thus, a

study should define success as eliminating all tobacco

risks. Since much cigar and pipe use involves, non-

daily chronic use (Gerlach et al., 1998), it would be

important to include this tobacco use in the failure

defined as any use in 2 consecutive weeks.

Another issue is the use of non-tobacco nicotine

(i.e., how to handle continuing use of NRT during abstin-

ence). One method is to ignore NRT use. The rationale

here is that most smokers stop smoking to eliminate

tobacco-related risks, and long-term use of NRT has

not been found to be harmful (Benowitz, 1998).

A second method is to consider NRT users to be

failures. The rationale is that if the treatment claims

to treat nicotine dependence and if a subject continues

to use nicotine in some form, one cannot claim that

subject as a success. This debate is similar to the

debate concerning methadone. One significant differ-

ence between long-term NRT use and methadone use

is that most long-term users of NRT do not appear to

be physically or psychologically dependent on nico-

tine, but rather simply believe that they need a longer

period of treatment (Hughes, 1998). A third solution

is offered by the American Psychiatric Association’s

Diagnostic and Statistical Manual of Mental Disorders:

Fourth Edition (1994) nosology, which distinguishes

between those abstinent and on agonist therapy, and

those abstinent and not on agonist therapy.

Recommendations

Because the harms of non-cigarette tobacco are signi-

ficant and because many ex-smokers inhale smoke

from cigars and pipes, we recommend that the defini-

tion of failure should include non-cigarette tobacco

use. In contrast, because the risks of long-term NRT

appear small, we recommend that definitions of failure

should not include non-tobacco nicotine use.

Length of follow-up

One criterion to use in determining the necessary

length of follow-up is how closely the actual percent-

age abstinent corresponds with life-long abstinence.

Logically, the longer the follow-up, the closer it

should correspond to the life-long pattern. The ques-

tion is at what point longer follow-ups are worthwhile.

Enough relapse curves have been published to make it

clear that substantial relapse occurs through the first

year after the quit date. Most studies have suggested

that non-trivial relapse occurs even after 1 year; others

have not (Becona & Vazquez, 1998; Brandon, Lazev,

& Juliano, 1998; Richmond, 1997). Because trial char-

acteristics vary widely, what is needed is a collation

of many studies to answer this question; however,

sufficient information is not available to do so.

The other criterion is how the duration of follow-

up influences the effect size. Many treatments for

behavioral disorders have initial effects that later

dissipate, which has been a major reason for the use of

6- or 12-month follow-ups (Hughes et al., 1992).

Whether or not the effect size for treatments for

smoking changes over time is unclear. Most meta-

analyses indicate the effect size is similar across

follow-ups of different durations, and one meta-

analysis reported no statistically significant difference

across follow-ups (Gould & Clum, 1993) (Table 2a

and b). Other meta-analyses reported that the effect

size diminished at long-term follow-up, and one

showed this difference was statistically significant

(Law & Tang, 1995).

Recommendations

Although some current meta-analyses suggest effect

sizes, as measured by odds ratios, do not differ

between early and later follow-up (which would

suggest that shorter follow-ups should be sufficient),

we recommend that the convention of using 6- or

12-month follow-ups be continued until a more definite

conclusion is reached. Our group could not reach

consensus on a preference for 6- vs. 12-month follow-

ups. The major advantages of a 6-month follow-up are

that several recent meta-analyses have used that length

as the standard because of its high prevalence of use

in studies (Hughes, 1996). A 6-month rather than a

12-month follow-up also allows for more rapid deci-

sions on treatment efficacy. The major advantages of

a 12-month follow-up are that longer follow-ups are

associated more closely with life-long abstinence, are

probably less likely to give false positive results, and

may be more persuasive to scientists and non-scientists.
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Non-traditional measures of efficacy

The most commonly used non-traditional measures

in tobacco clinical trials are those derived from an

analysis of a plot of the relapse curve (i.e., survival

analyses) (Koehler & McGovern, 1990). In addition,

measures from event history analysis can model not

only relapse but also recycling of smokers from

relapse back to abstinence (Swan & Denk, 1987).

These analyses provide much more information than

examination of a single, arbitrarily defined point in

time does (e.g., identification of high-risk periods and

differentiation of causes of early vs. late relapse).

However, applying survival analysis to smoking

entails potential problems. First, if survival curves use

any smoking to define failure, it is unclear how to

handle smokers who never quit. One way would be

to count non-quitters as failures on Day 1. Another is

to simply note that the analysis applies only to those

who quit for a certain number of hours or days

initially. Second, although one can think of survival

analyses for a clinical trial as comparing two curves,

the most commonly derived measure is the median

time-to-relapse. The important issue is whether time-

to-relapse is a relevant clinical outcome. A treatment

could produce a greater median time-to-relapse, but

Table 2a. Meta-analyses that included quantitative reports of effect sizes for different follow-ups

Meta-analysis Treatment
Effect size
measure

Effect size (95% CI)

1 montha 3 montha 6 montha 12 montha

Cepeda-Benito, 1993 Nicotine gum d (Intense)
0.40

(0.27–0.53) – –
0.28

(0.16–0.40)

d (Brief)
0.19

(0.10–0.28) – –
0.04

(20.05–0.12)

Fiore et al., 1994 Nicotine patch OR –
2.6

(2.2–3.0) 3.0 – (2.4–3.7)

Hughes, 1991 Nicotine patchz |diff|(Nic) – 15 – 13
Beh tx |diff| (beh. tmt.) – 15 – 12

Kottke et al., 1988 Multiple |diff| – –
8.4

(5.6–11.2)
5.8

(3.2–8.4)

Law & Tang, 1995 Multiple |diff|
0.25

(0.22–0.27)c
0.18

(0.15–0.21)c
0.14

(0.11–0.17)c
0.11

(0.08–0.14)

Lichtenstein, 1996
Telephone
counseling OR – –

1.3
(1.2–1.5)

1.2
(1.1–1.8)

Po, 1993 Nicotine patch OR 3.1 (2.7–3.6) – –
2.3

(1.8–2.9)

Stapleton, 1998
Nicotine

replacement OR (relapse)b 0.9 (0.7–1.2)
0.9

(0.7–1.1) – –

White & Rampes, 1999 Acupuncture OR 1.2 (1.0–1.5) –
1.4

(0.9–2.1)
1.0

(0.7–1.4)

CI, confidence interval; OR, odds ratio; d, Probit change score; Intense, with intensive behavior therapy; Brief, with brief advice; |diff|,
absolute difference in percentage abstinence; Nic, Nicotine gum effect size; Beh tx, Behavior therapy effect size; RR, Relative risk.
aWhen effect sizes were reported for short-term or long-term results, we assigned the result to the 1-, 3-, 6-, or 12-month column on
the basis of the majority of the follow-up times in the data.
bOdds of relapse in active vs. control between this time and 12-month follow-up. If relapse OR does not differ from 1.0, ORs for shorter
and longer follow-ups do not differ.
cDiffers statistically from 12 months (pv.05).

Table 2b. Meta-analyses that reported text comments on effect sizes for different follow-ups

Meta-analysis Treatment Effect size Comments

Gould & Clum, 1993 Self-help –
‘‘Not statistically different’’ between end of

treatment and follow-up

Hughes, 1999 Nicotine gum OR, RR, |diff|
‘‘OR and RR was similar but |diff| decreased

somewhat across follow-ups’’

Lam et al., 1987 Nicotine gum |diff|
No apparent difference in 1, 3, 6 and
12 months effect sizes in study figures

Silagy, 1994 Nicotine replacement OR ‘‘Fairly consistent’’ across 1, 3, 6, and 12 months

OR, odds ratio; RR, relative risk; |diff|, absolute difference in percentage abstinence.
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not a greater number of smokers abstinent at a

long-term follow-up (see Fig. 4). Whether or not such

an outcome indicates a treatment might be useful is

debatable.

Another alternative measure is the total amount of

smoking in a group (e.g., the cumulative number of

cigarettes for all subjects in a group over a specified

period). The rationale is that cross-sectional data

indicate that the risks of smoking are highly dose-

related to the total amount smoked (USDHHS, 1990).

Thus if an experimental group of 100 subjects

decreased its smoking from 2000 to 1500 cigarettes

per day, but the control group did not change its total

of 2000 cigarettes per day, one could conclude that

the treatment reduced the risks of smoking. The

major argument against this rationale is that many

smokers smoke more intensely when they reduce their

cigarettes per day, which would negate some of the

health benefits of reduction (Scherer, 1999).

Another similar measure is one that focuses not on

the amount of smoking, but on the total number of

days smoking in a group. The major rationale here is

that recent analyses suggest the risks of smoking, at

least on a cross-sectional basis, are more highly related

to duration of use than to number of cigarettes per

day (Peto, 1996).

Another measure is the longest duration of abstin-

ence during the follow-up. The rationale for this

measure is that the longest duration of abstinence is

one of the best, if not the best, predictor of future

success at cessation (Gilpin, Pierce, & Farkas, 1997).

If we assume that this association is, to some degree,

causal, a treatment that produces a longer duration of

abstinence should increase the probability of eventual

life-long abstinence.

Other measures used in non-nicotine drug depend-

ence trials appear less appropriate for nicotine

dependence (e.g., number of days of heavy use, time

to first heavy use period, severity or frequency of drug

problems, abuse, dependence) (Breslin, Sobell, Sobell,

& Sobell, 1997; Floyd, Monahan, Finney, & Morley,

1996).

Recommendation

We recommend that results from survival analyses

or event history analyses be reported in addition to

prolonged abstinence because they provide additional

information to simple quit rates.

Summary of recommendations

The SRNT Measures Workgroups recommended

that each subcommittee use the following Levels of

Evidence ratings: A — multiple well-designed studies

that show a consistent pattern of findings, B — some

evidence to support the recommendation but scientific

Figure 4. Curves that differ in time-to-relapse but not in final outcome.
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support was not optimal, and C — the group achieved

consensus, but in the absence of scientific support.

Because of a lack of data, we have no A recommend-

ations. Thus, all of our recommendations should be

considered tentative. In fact, until definitive con-

clusions can be reached on the basis of empirical

analyses, the best approach is to report multiple

measures of abstinence for each study. However, if an

author is pressed to reduce the number of outcomes

reported, we suggest the recommendations shown in

Table 3.

Future research. Meta-analyses should examine how

much abstinence rates and effect sizes differ using

point prevalence, vs. repeated point prevalence, vs.

continuous, vs. prolonged abstinence; using different

definitions of failure; and using short vs. long vs.

very long follow-ups.

Future clinical trials should report several out-

comes. Having multiple outcomes (e.g., both 6- and

12-month follow-ups) allows empirical determina-

tion of whether measures are equivalent or whether

one measure is better than another and allows

meta-analyses to examine the methodological issues

outlined here. Table 4 proposes text for questions

necessary to obtain the different abstinence outcomes.

The text has not been tested, and thus empirical

demonstration of the optimal wording for these

questions is needed.

Second, because pressure from journal editors to

limit the length of articles is a perceived barrier to

displaying several outcomes, we recommend that

relevant organizations (e.g., SRNT, the College on

Problems of Drug Dependence, and the American

Public Health Association) produce a white paper to

be sent to the editors of journals that regularly publish

clinical trials in smoking cessation (e.g. Journal of the

American Medical Association, Addiction) and related

organizations (e.g., the Cochrane Collaboration, the

Society for Clinical Trials) urging them to recommend

reporting outcomes in several formats. We believe

journals affiliated with scientific organizations (e.g.

Nicotine & Tobacco Research and Drug and Alcohol

Dependence) should lead this process.

Third, clinical investigators should publish non-

traditional outcome measures and compare them with

traditional outcomes. Our effort was begun, in large

part, because of fears of increasing rigidity in the

measurement of clinical trial outcomes. Thus, we do

not want our recommendations to be applied as rigid

standards. Rather, we hope that by raising issues, we

have encouraged trialists not only to report standard

outcomes, but also to be more flexible, curious and

adventurous in examining ways to measure abstinence.

Fourth, some of our best data on outcomes come

from comments in meta-analyses (Fiore et al., 1994;

Fisher et al., 1990; Gould & Clum, 1993; Law & Tang,

Table 3. Recommended minimum reporting of abstinence
measures in clinical trials

For all trials
1. Report prolonged abstinence as the primary outcome

measure, failure defined either as 7 consecutive days of
smoking or smoking on at least 1 day on each of 2
consecutive weeks (B).a

2. Use the term continuous abstinence only to refer to
prolonged abstinence that has no grace period (B).

3. Do not use the term sustained abstinence (B).
4. Include non-cigarette tobacco use in definitions of

failure (B).
5. Do not include non-tobacco nicotine use (e.g., NRT) in

definitions of failure (B).
6. When feasible, report survival or event history analysis

outcomes (B)

Aid-to-cessation and proof of concept trials
1. Tie all follow-ups to the experimenter or

subject-determined quit date (B).
2. Use a grace period for prolonged abstinence of 2 weeks

unless there is an a priori rationale for a different duration.
If there is a priori rationale, use no grace period (B).

3. Report 6- and/or 12-month follow-ups (B).
4. Report point prevalence as a secondary measure in

which failure is defined as any smoking in the 7 days
before the follow-up (B) If CO, SCN or some other
non-cotinine measure is used to verify, also include a
window that is biochemically verifiable (C).

5. Report point prevalence that uses a 30-day window (C).

Cessation induction trials
1. Tie all follow-ups to the onset of treatment (B).
2. State the grace period for prolonged abstinence a

priori based on the anticipated duration of treatment
dissemination or other factors (B).

3. Report 6- and/or 12-month follow-ups (B).
4. Report point prevalence as a secondary measure in which

failure is defined as any smoking in the 7 days before the
follow-up (B). If CO, SCN or some other non-cotinine
measure is used to verify, also include a window that is
biochemically verifiable (C).

5. Report point prevalence, which also uses a 30-day
window (C).

aA, multiple well-designed studies that showed a consistent
pattern of findings; B, some evidence to support the recom-
mendation, but scientific support was not optimal; and C, the
group achieved consensus, but in the absence of scientific
support.
NRT, nicotine replacement therapy; CO, carbon monoxide; SCN,
thiocyanate.

Table 4. Questions necessary to obtain abstinence
measuresa

1. Since [the end of the grace period] have you ever smoked
at least a part of a cigarette on each of 7 consecutive days?
After [the end of the grace period] have you smoked any
in each of 2 consecutive weeks? (Prolonged abstinence)

2. What was the first day of that 7-day or 2-week period
you smoked? (Survival analysis)

3. Since [the quit date for aid-to-cessation trials or beginning
of treatment, or end of treatment for cessation induction
trials] have you smoked at least a part of a cigarette on each
of 7 consecutive days, or have you smoked any in each
of 2 consecutive weeks? (Continuous abstinence) Have
you smoked at least part of a cigarette in the last 7 days?
If not, have you smoked at least part of a cigarette in last
30 days? (Point prevalence and repeated point prevalence)
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1995; Silagy et al., 1994a, b; Tang, Law & Wald,

1994). We urge those undertaking meta-analyses to

report in much more detail on methodological issues.

Fifth, we encourage trialists to combine and com-

pare their data sets to explore methodological issues.

For example, some of the best existing data on

outcomes measures come from a collaboration of

several trialists studying self-quitting (Cohen et al.,

1989). Similarly, some pharmaceutical companies have

used similar outcomes across several studies and could

combine their data sets to examine methodological

issues.
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