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Abstract

Background and Aims—A broadly mandated reduction of the nicotine content (RNC) of
cigarettes has been proposed in the USA to reduce the addictiveness of cigarettes, to prevent new
smokers from becoming addicted and to facilitate quitting in established smokers. The primary
aim of this study was to determine whether following 7 months of smoking very low nicotine
content cigarettes (VLNC), and then returning to their own cigarettes, smokers would demonstrate
persistently reduced nicotine intake compared with baseline or quit smoking.

Methods—In a community-based clinic 135 smokers not interested in quitting were randomized
to one of two groups. A research group smoked their usual brand of cigarettes followed by 5 types
of research cigarettes with progressively lower nicotine content, each for one month, followed by
6 months at the lowest nicotine level (0.5 mg/cigarette) (53 subjects) and then 12 months with no
intervention (30 subjects completed). A control group smoked their usual brand for the same
period of time (50 subjects at 6 months, 38 completed). Smoking behavior, biomarkers of nicotine
intake and smoke toxicant exposure were measured.

Results—After 7 months smoking VLNC, nicotine intake remained below baseline (plasma
cotinine 149 vs 250 ng/ml, p<0.005) with no significant change in cigarettes per day or expired
CO. During the 12 months follow-up, cotinine levels in RNC smokers rose to baseline levels and
to those of control smokers. Quit rates among RNC smokers were very low (7.5% vs 3 % in
controls, N.S.).
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Conclusions—In smokers not interested in quitting, reducing the nicotine content in cigarettes
over 12 months does not appear to result in extinction of nicotine dependence, assessed by
persistently reduced nicotine intake or quitting smoking over the subsequent 12 months.

Introduction

Methods

Subjects

In 1994 Benowitz and Henningfield proposed the idea of federal regulation of the nicotine
content of cigarettes such that it would be reduced over time.(1) When nicotine levels get
very low, cigarettes would be much less addictive. As a result, fewer young people would
become addicted adult smokers; and currently addicted smokers would find it easier to quit
smoking. The regulatory authority to promulgate such a public health intervention was
provided by the Family Smoking Prevention and Tobacco Control Act, passed in 2009.(2)
Although it precludes “reducing nicotine to zero”, it permits the U.S. Food and Drug
Administration (FDA) to set standards for cigarette nicotine content that would prevent them
from causing addiction.

We previously reported the first 6 months of a two-year study of smoking behavior and
tobacco smoke toxicant exposure with the progressive reduction of nicotine content in
cigarette tobacco.(3) The focus of that paper was nicotine intake and biomarkers of tobacco
toxicant exposure after 6 months of progressive tapering, compared to a control group who
smoked their usual brand throughout the study. Those randomized to reduced nicotine
content (RNC) cigarettes, on average decreased their daily nicotine intake by 70%, without
significant changes in the number of cigarettes smoked per day or in tobacco toxicant
exposure biomarkers.

The present analysis focuses on the last eighteen months of that study, during which RNC
smokers smoked the lowest nicotine content cigarette for 6 months, followed by a year
without provision of cigarettes. We examined the hypotheses that 1) once their daily intake
of nicotine had been lowered following tapering (over 6 months), the level of nicotine
dependence of smokers of RNC would be decreased such that they would be satisfied to
continue smoking very low nicotine content cigarettes without difficulty (for an additional 6
months) and 2) once they stopped smoking RNC cigarettes, their intake of nicotine from
conventional cigarettes would remain below their baseline or they would quit smoking
because they had become less nicotine dependent.

Subjects were recruited by newspaper advertisements, radio advertisements and flyers
looking for smokers interested in a reduced nicotine cigarette study, and not interested in
quitting smoking in the next six months. Inclusion criteria included being between 18 and 70
years old, healthy, smoking 10 or more cigarettes per day for the past year and having
screening expired carbon monoxide levels of 25 ppm or saliva cotinine levels of 100 ng/ml
or more. Exclusion criteria included pregnancy or lactation, psychiatric conditions such as
current major depression or a history of schizophrenia, current use of smokeless tobacco,
pipes or cigars, and alcohol or drug dependence.
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238 subjects were screened for study participation. The participant flow diagram is provided
as Figure 1. Of those screened, 139 subjects met inclusion criteria and completed the
baseline assessment, and 135 subjects were randomized to RNC or control groups in blocks
of 10 subjects. The tapering phase of the study was completed by a 53 RNC subjects and 50
control subjects.

The non-completing participants in months six to twenty-four, the time interval which is the
current focus, are described in the results and Figure 1. Eight RNC subjects dropped out
while smoking the lowest nicotine content cigarettes due to product dissatisfaction. A total
of 38 subjects in the control group and 30 subjects in the RNC group completed the twenty-
four months of the study.

Study Protocol

Cigarettes

This was a two-year, two-arm, randomized, unblinded study in which all subjects smoked
their usual brand of cigarette for a baseline period of two weeks, and then were randomly
assigned to a research or control arm. The research (RNC) group smoked five levels of
progressively lower nicotine content cigarettes, the first four levels being smoked for four
weeks each. The lowest nicotine content cigarette was smoked for 7 months. The control
group smoked their usual brand of cigarettes for twelve months. Thereafter, all subjects were
followed for an additional year after returning to smoking cigarettes of their own choosing
(or quitting). Cigarettes were provided at no cost for the first 12 months for both RNC and
control subjects. No cigarettes were provided during the 12 months of follow-up. If subjects
expressed interest in quitting or had quit smoking between visits, they were given the
Clearing the Air and the American Cancer Society Smart Move stop smoking manuals.

Subjects were studied in a community-based research clinic. Visits were scheduled bi-
weekly for the first six months, monthly for the next six months, and then at fifteen, eighteen
and twenty-four months. Subjects were instructed to smoke their cigarettes as desired, but
when smoking the research cigarettes not to smoke any other type of cigarette or use other
forms of tobacco or nicotine medications. RNC subjects were encouraged to report non-
study cigarette use to the research staff, without penalty. At each visit expired carbon
monoxide, body weight and blood pressure were measured; blood and urine samples were
collected; and questionnaires were administered. Subjects were paid for participation.
Written informed consent was obtained from each subject. The study was approved by the
Institutional Review Board at the University of California San Francisco.

Philip Morris Tobacco Company manufactured the RNCs by blending very low nicotine
tobacco with tobacco containing higher amounts of nicotine. The paper and filters and
weight of tobacco in the research cigarettes were similar to a Marlboro cigarette. The
nicotine content per cigarette was targeted to be 12, 8, 4, 2 and 1 mg, to allow for a 50%
nicotine reduction in nicotine dose at each step between 8 and 1 mg. These five levels were
selected so at the end of tapering, the maximum systemic nicotine intake would be expected
to be 0.2 mg per cigarette or less, based on bioavailability calculations that have been
described previously.(3) The actual nicotine contents of the cigarettes, measured in our
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laboratory, were 10.3, 6.5, 3.9, 1.7 and 0.5 mg. The lowest level of nicotine availability was
based on an estimate of the threshold level of nicotine to maintain nicotine addiction.
Characteristics of research cigarettes have been published previously.(3) The research
cigarettes were packaged in plain packs. Subjects were told that the research cigarettes
would contain different levels of nicotine than their usual brand. Menthol-flavored RNCs
were not available, so subjects who typically smoked menthol cigarettes switched to non-
menthol cigarettes.

Questionnaires

Questionnaires administered at each visit included a report of smoking behavior over the
previous four weeks, profile of mood states (POMS)(4), the Minnesota Nicotine Withdrawal
Scale (MNWS)(5), the Fagerstrom Test for Cigarette Dependence (FTCD)(6) and a cigarette
acceptance questionnaire. The cigarette acceptance questionnaire uses items that cluster into
7 scales: satisfaction, similarity to usual brand, psychological reward, aversion, respiratory
sensations, craving and perceived strength.(7) The cigarette acceptance scale was
administered only through 12 months while subjects were smoking RNC cigarettes. A
smoking-specific self-efficacy questionnaire(8), the Stages of Change questionnaire(9), and
the Center for Epidemiologic Studies Depression (CES-D) scale were administered at
baseline and 3, 6, 12 and 24 months. (10) We used the Stages of Change Questionnaire to
assess movement toward quitting smoking, including pre contemplation (no intention to quit
within the next six months), contemplation (seriously considering quitting in the next six
months), and preparation. The Self-Efficacy Questionnaire (SLFE) is a fourteen item
instrument, measured on a 10-point Likert scale, asking about the confidence of smokers and
their ability to resist smoking in various high risks situations.(8) Quitting was assessed as 7
day point prevalence abstinence, meaning a self-report of smoking no cigarettes in the past 7
days. These reports were confirmed biochemically as plasma cotinine concentration of <14
ng/ml or, if taking nicotine replacement medication, an expired CO concentration of <5 parts
per million.

Analytical Chemistry

Plasma samples were assayed for concentrations of nicotine and cotinine by gas
chromatography.(11, 12) Urine samples were assayed for concentrations of 4-
(methylnitrosamino)-1-(3) pyridyl-1-butanol (NNAL), the metabolite of the carcinogenic
tobacco-specific nitrosamine 4-(methylnitrosamino)-1-(3)pyridyl-1-butanone (NNK) and
metabolites of four polycyclic aromatic hydrocarbons (PAH) found in tobacco smoke.
NNAL and PAH metabolites are biomarkers of exposure to common tobacco smoke
carcinogens. Urine concentrations of NNAL (free + conjugated) and PAH metabolites,
including 2-napathol, 1, 2 and 3+4 hydroxyphenathranes, 1-hydroxypyrene, and 2-
hydroxyfluorene, were measured by liquid chromatography/tandem mass spectrometry(13,
14). Urine PAHSs were measured through 12 months, but not beyond.

Statistical Analysis

Statistical analysis was based on the 103 subjects (53 RNC and 50 controls) who completed
the first 6 months of the study. Because measurements for each individual were correlated
over time, a repeated measures model was constructed for each of the major variables. A
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mixed effects regression analysis was conducted with Proc Mixed in SAS (version 9.3).
Measurements at baseline, 6 months, 12 months, 18 months and 24 months were modeled as
a function of time and study arm, using time by study arm interactions to assess intervention
effects. Models were examined with and without adjustment for age, gender, race/ethnicity
and baseline use of menthol cigarettes. Unadjusted analyses are presented in the tables, and
the few differences that occurred between adjusted and unadjusted analyses are mentioned
in the text. Differences in mean values were estimated for each pair of time points within
each study arm, as well as the difference between the study arms with respect to each time
point comparison; statistical significance was assessed at the 0.05 level (2-sided) using the
Bonferroni adjustment to account for 10, 6, or 3 pairwise comparisons at 5, 4, or 3 time
points, respectively. Variable values for urine total NNAL and PAH metabolites and time to
first cigarette were log transformed to achieve approximate normality, and the analyses were
conducted on the logged values. The models used observations at all available time points
for participants who completed the first 6 months of the study; for those who dropped out
after 6 months, data collected at all study visits during the individual's participation were
included in the analyses. Means or geometric means with 95% confidence intervals were
computed at each time point for control participants, RNC participants, and RNC
participants who complied with the study protocol. The study arms were compared with
respect to stage of change (pre-contemplation vs. all others) at each time point using chi-
square tests; dropouts were assumed to be in pre-contemplation. There were relatively few
menthol cigarette smokers as baseline (10-11%), but because menthol RNC were not
available, we also performed the analyses excluding menthol smokers. Most of the results
did not differ with and without menthol smokers; the few differences are mentioned in the
results.

Results

Subject Retention

Demographic and smoking behavior characteristics are shown in Table 1. The time course
and reasons for the dropouts are summarized in Fig 1 and their demographic and smoking
characteristics are shown in Table 1. There was no significant difference in FTND or time to
first cigarette comparing those who did and did not drop out.

Cigarette Consumption and Carbon Monoxide Exposure (Table 2, Figs 2 and 3)

Cigarettes per day remained unchanged from baseline to twelve months, then decreased
significantly in both the RNC and control smokers at 18 and 24 months. Among control
subjects, the mean CPD was significantly lower at 18 and 24 months compared to baseline,
6 and 12 months. Among RNC subjects the mean CPD was significantly lower at 18 months
than at baseline and 12 months, and significantly lower at 24 months compared to baseline,
6 and 12 months. After adjustment, the difference between baseline and 18 months was no
longer statistically significant. The RNC group had a significantly greater drop in CPD than
the control group between baseline vs 6 months and baseline vs. 24 months. With exclusion
of menthol smokers, the decrease in CPD between 12 and 18 months and the research-
control group difference in CPD between baseline and 24 months were no longer significant.
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Expired CO levels remained stable with no significant change from baseline in either
treatment group.

Plasma Cotinine Concentrations (Fig 4)

In the RNC group, cotinine concentrations decreased significantly from an average of 250
ng/ml at baseline to 113 ng/ml at six months, but increased to 149 ng/ml in those subjects
continuing to smoke the lowest nicotine level cigarettes for an additional 6 months. Cotinine
levels were significantly lower in RNC vs control smokers at 6 and 12 months. Cotinine
concentrations in RNC smokers were significantly higher at 18 months vs 6 and 12 months.
With exclusion of menthol smokers, the cotinine changes between 6 and 12 months and
between 6 and 24 months in RNC were significant.

Total NNAL and PAH metabolites (Table 2)

Total urine NNAL decreased significantly compared to baseline at months 6 and 12 in RNC
subjects, but was not significantly different from baseline values at 24 months. There were
no significant changes in NNAL in the control group. Urine PAH levels were similar in
RNC and control groups and not significantly different over time.

Body weight and Cardiovascular Measures (Table 3)

Significant time-related changes occurred in the RNC group with significantly higher body
weight at 24 months versus baseline, but this did not differ significantly from controls. The
change in body weight in RNC subjects was no longer significant after exclusion of menthol
smokers. Subjects in the RNC group had significantly lower hemoglobin concentration at 12
months compared to baseline and at 24 months compared to baseline. After adjustment or
exclusion of menthol smokers, changes in hemoglobin concentration were no longer
statistically significant. Fibrinogen was significantly higher fibrinogen at 12 months
compared to baseline. No significant changes in body weight, hemoglobin or fibrinogen
were seen in the control group over time. No significant changes were seen in systolic blood
pressure, heart rate, white blood cell count and HDL cholesterol in either group.

Questionnaires (Table 3)

No significant time or group-related changes in total MNWS, total POMS or CESD were
observed. With exclusion of menthol smokers, MNWS significantly decreased between
baseline and 18 months. Responses on the cigarette acceptance questionnaire indicated that
RNC were milder, less satisfying, had lower nicotine effect and of lesser quality compared
to their usual cigarettes. In response to the Self-Efficacy Questionnaire, the RNC group
reported significantly higher scores at 24 and 12 months compared to their baseline
assessment. No significant group-related differences were found.

Regarding Stages of Change, percentages of RNC participants in pre-contemplation
throughout the study were : 83% at baseline, 49% at 6 months, 53% at 12 months, 68% at 18
months and 66% at 24 months. For the control group, percentages in the pre-contemplation
stage were : 92% at baseline, 86% at 6 months, 60% at 12 months, 60% at 18 months and
70% at 24 months. Significant group differences were found at 6 months during which more
subjects in the RNC group were beyond pre-contemplation compared to control smokers.
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No significant changes were observed in FTCD or in Time to First Cigarette over time or
between groups.

Quitting Smoking

Compliance

Quit rates were low in both RNC and control groups, and not significantly different between
groups any time. Point prevalence quitting based on self-reported cigarettes per day in the
RNC group was 5.6% at 6 months, 3.8% at 12 months, 7.5% at 18 months and 11.3% at 24
months. For the control group these rates were 2%, 0%, 6% and 6% for the same time
points. Biochemically-verified quit rates for RNC subjects were 5.6% at 6 months, 3.8% at
12 months, 3.8% at 18 months, and 7.5% at 24 months, and 2%, 2%, 6% and 2% for the
control group at the same time points. Only one subject in the RNC group had continued
verified abstinence from 6 months to study completion.

At the 6 and 12 month visits RNC participants were asked if they had used conventional
cigarettes. At 6 months 30% and at 12 months 43% of subjects admitted to smoking other
cigarettes in addition to the RNCs. When asked why, participants' reasons included the
following: “just to compare flavor and strength”, “ran out or didn't have research cigarettes”
and “for nicotine”. 25% of those who reported non-compliance stated it was in the second 6
months of the study.

Discussion

Previously we observed that in smokers who are not planning to quit, gradual reduction of
the nicotine content of cigarettes results in reduced intake of nicotine without compensatory
over-smoking of cigarettes.(3, 15) We hypothesized that with continued smoking of very
low nicotine cigarettes, smokers would become less dependent, have less desire for nicotine
and would quit smoking. We found that after 7 months of smoking very low RNC, cotinine
levels remained significantly lower than baseline. However from the first to the seventh
month of smoking the same very low RNC, cotinine levels increased significantly. There
was no change in CPD or exposure to combustion products (carbon monoxide and PAHS),
and no increase in nicotine withdrawal symptoms. Very few subjects quit smoking while
receiving very low RNCs.

During the 12 month follow-up when subjects were free to smoke their own cigarettes,
cotinine levels in RNC subjects rose to levels similar to control smokers who had never
received RNCs. Quitting remained low over the 12 month follow-up period. At 24 months
the percent of smokers in the RNC group who quit smoking was higher than that of the
control group, but not significantly so.

Our data suggest that lengthy (6 months) exposure to RNC does not result in the extinction
of nicotine dependence, as might be seen in loss of smoking urges, reduction in CPD or
increased quitting. One explanation may have been that subjects were able to obtain
adequate levels of nicotine to sustain addiction during the period of nicotine reduction. This
could be due to subjects getting more nicotine than expected by intensive smoking of very
low RNC:s, or to supplementing the RNCs with conventional cigarettes.
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Cotinine levels for many subjects were higher than expected given that the nicotine content
of the very low nicotine cigarettes was only 5% of that of conventional cigarettes. Based on
lack of change in self-reported cigarettes per day, expired carbon monoxide and PAH
metabolite levels, it is unlikely that smokers smoked their research cigarettes exceptionally
intensively, as would be necessary to achieve the observed cotinine levels.

A number of subjects (30% at 6 months and 43% at 12 months) reported that they
supplemented their reduced nicotine content cigarettes with some conventional cigarettes.
We suspect that the higher cotinine levels at 12 compared to 6 months in the RNC smokers
was due to non-compliance, that is, smoking some conventional cigarettes in addition to the
research cigarettes.

Our study has some important limitations that impact the extrapolation of results to what
might be expected with a national nicotine reduction intervention. Our study was conducted
in the context of freely available conventional cigarettes. If subjects were not getting
adequate nicotine from RNCs, they could easily supplement them with conventional
cigarettes. In addition, the RNCs were rated as poor quality. Presumably, if major tobacco
manufacturers were making RNC cigarettes in a competitive marketplace, the cigarettes
would be more consumer acceptable. There was a high non-completion rate, particularly
among RNC smokers, primarily related to dissatisfaction with the research cigarettes.
Cigarettes were provided at no cost, which may have affected the number of cigarettes
smoked. The termination of free cigarettes may explain the decrease in CPD in both groups
in the second year of the study. Our subjects were volunteers who were compensated for
participation in the study. They understood that this was a time-limited study, and at the end
they would be free to return to their usual brand. We excluded subjects with major mental
health or substance abuse disorders, who might respond differently to RNC compared to
healthy smokers. Finally, while 11% of smokers preferred menthol cigarettes, menthol
research cigarettes were not available. We controlled for menthol preference in our data
analysis and performed a separate analysis excluding menthol smokers, with few changes in
results.

Despite the observation that nicotine reduction did not increase quitting, we did see that
RNC smokers expressed greater interest in quitting, as measured using the Stages of Change
Questionnaire. Our study, as well as others, found no evidence of safety concerns in smokers
of RNCs.(3, 15-17) Specifically there was no evidence of withdrawal distress or increased
depression, and no increases in tobacco smoke toxicants and no adverse changes in selected
cardiovascular biomarkers.

The implications of our findings for a possible federally- mandated reduction in the nicotine
content of cigarettes are as follows. The level of reduction of the nicotine content of
cigarettes needed to extinguish nicotine dependence is as yet unknown. We did not observe
extinction of dependence in our study, but it likely that many of our subjects supplemented
their nicotine intake from conventional cigarettes. Simply reducing the nicotine content of
cigarettes alone may be insufficient to extinguish smoking behavior. A nicotine reduction
intervention combined with public education about the reasons for reduction, behavioral
support for quitting and/or the easy access to alternative sources of nicotine (such as nicotine
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medications or electronic cigarettes) may be needed to achieve cessation of cigarette
smoking.
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A4

6 Relocated

3 No Show

1 Health Issue

1 Personal Reason

16 Product Dissatisfaction

50 Completed 6 Months

53 Completed 6 Months

» 2 Lost to Follow-Up

48 Completed 12 Months
40 Completed 18 Months
38 Completed 24 Months

Fig. 1.

Participant flow diagram.
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Fig. 2. Cigarettes Per Day by Group
Mean cigarette consumption over 24 months of the study in smokers smoking their usual

brand of cigarettes (C) or during progressive reduction of nicotine content of cigarettes (R).
The bars represent SEM.
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Fig. 3. Expired CO by Group
Mean expired CO concentrations over 24 months of the study in smokers smoking their

usual brand of cigarettes (C) or during progressive reduction of nicotine content of cigarettes
(R). The bars represent SEM.
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Fig. 4. Plasma Cotinine by Group
Mean plasma cotinine concentration over 24 months of the study in smokers smoking their

usual brand of cigarettes (C) or during progressive reduction of nicotine content of cigarettes
(R). The bars represent SEM.
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Table 1

Demographic Characteristics by Group (mean, 95% C.1.)

Characteristic Control group (n=50) Research group (n=53) Drop outs Post 6-Months (n=35)
Age, yrs 37.4(34.4,41.0) 36.6 (33.4,39.2) 34.1(33.4,34.8)
Gender

Male 31 25 20

Female 19 28 15
Race/Ethnicity (%)

Caucasian 70 70 71

AA 8 8 6

Asian 10 6 9

Other/mixed 12 16 14
BMI 24.8 (24.5,25.0) 26.3 (26.1,26.6) 25.0 (24.0,26.1)
Education, yrs 15.7 (14.9,16.1) 15.1 (14.6,15.8) 15.7 (14.1, 17.2)
CPD 19.9 (17.9,22.0) 23.4 (21.5.25.4) 23.0 (22.0, 24.0)
Years smoked 21.4(17.9,24.8) 20.5 (17.5,23.5) 18.2 (18.0,19.0)
Menthol n (%) 5 (10%) 6 (11%) 4(11%)
FTC nicotine (mg) 1.0 (0.9,1.0) 1.0 (0.9,1.0) 1.0 (0.9,1.0)
FTC tar (mg) 11.6 (10.8,12.3) 11.4 (10.6,12.1) 10.7 (10.0, 12.0)
FTND score 5.5 (4.9,6.2) 5.6 (5.2,6.1) 5.4 (4.0,7.0)

AA: African American; BMI: Body Mass Index; CPD: Cigarettes Per Day; FTC: Federal Trade Commission
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Page 15



Page 16

Benowitz et al.

G00'0>d ‘auljaseq Wou JusIBHp >_E8_t:m_mm

(1D 9g6) sueaws onauiLpLIe,

{(1'D %S6) sueaw d111BWOo8H

(0e'v0) vt (6TCT)ST LTTDYT
*mceé?o_g:-a
SN (0€'90) ST OTTDVT (ST60TT
(8T '¥T) 9T (ez'em) LT (ze 'v1) LT
*mceo:_,Son\E-N
SN (91 '21) ¥1 (8T ‘21) ST (t'om) et
(LTT'€TT) GTT (727 °20T) LET (012 '€2T) 19T
lowdeu-z
SN (80T ‘20T) S0T (9T ‘26) 21T (62T '€L) 16
(T9'02)8e 8v‘Te)6e Ly'ee)oy
*mm:eécm:mca Jowns
SN (o2TT)O0Y Ly'ee) oy (ry'8e)ge
9°0) - e (60°20)80 e(T'T'50) 80 TTT) b
(60" ‘9°0) L0 rTnve VNN feIoL
19 A N9 (L0'%70)90 (6:0°2°0)80 (ZT'90) 60 (eT'2007T
(auiuneasd bwyjowd) autin
(¥z 'sT) 02 (Lz1m)ze (Lz'6T) €2 (9z '61) €2 (82 'z2) sz
SN (zz'sT) 61 (vZ '8T) 02 (92 '02) €2 (€2'11) 02 (z'67) 22 4 (wdd) 09 paudx3

INZT ‘A INYZ ‘N 2T A INBT
NG AWPZ ‘W9 ANgT o (TTZ'SEDELT  5q (052 '0LT) 0T ¢ (88T 'OTT) 6YT o (SYT '18) ETT (112 '222) 052

g AWzt g Amg  oeWPZ VLI 60T (ygzzeT)gez (0TE'tez) 207 e (BLZ'TOD)BET  (zog'gcez)goy 4 TW/BUBUIUNOD ewseld

oe(LT'6) €T oqe(12VT) LT (52 '81) 22 (e2'21) 02 (52 '12) €2

18 AWrz gAY oqe BT VDT oge (02'¥T) LT (€z'81) 12 (5 ‘61) 22 (zz's1) 02 4/ep Jod senarebid
(0g=u) yressay  (ce=u) Yoressay  (Le=u) Yoreesay  (€G=u) Yosessdy  (08=U) Yo Jessay
(8e=u) |0u0D (ov=u) 1o 1u0d (8y=u) oyuod  (0g=u) [010D  (GG=U) [04U0D

Suoloe eI | UedIUBIS SUWO N +2 syuoN 8T (Bwr)syiwoNgt  (BwT)syuoNg  (fensn)aulpseg ols1RIR YD

SuesW S9118 1eb10 au 021U paonPa J Bulxows a[Iym 3 Insodxe Jo S oy .rewolq pue Joineyaq bunjows
¢39l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Addiction. Author manuscript; available in PMC 2016 October 01.



Page 17

Benowitz et al.

G00'0>d ‘SYIUOIAl ZT W04} JUBIBHIP >_E8=_cm_mu

G00°0>d ‘SUIUOIN 9 W) JUBIBHIP >_E8_tcm_mn

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Addiction. Author manuscript; available in PMC 2016 October 01.



Page 18

Benowitz et al.

e G¥T '7ET) 07T

(6T '8°€T) ¥¥T

e GYT'8ET) T¥T

(6'YT ‘THT) 94T

(97T '0vT) €VT
(YT 0vT) ¥1T

(LyT'TyT) §9T
(0'ST ‘S¥T) LV

(82'€9) 1L 18z os (L2'89) €L (#'2'€9)6'9
(z8'19) G2 ®L'19¢L (52'09) 89 (08'69) G2
(¥8'vL) 6L (18'6L) €8 (98 '08) €8 (z8'92) 6L (v8'8L) 18
(€8's) 6L (¥8 '92) 08 (g8°22) 18 (€8'sL) 6L (98 '8L) €8

(22T '€TT) 02T
(92T '911) 12T

(52t 'sTT) 02T
(TeT 'eT11) LTT

(821 ‘9TT) 22T
(9271 '81T) 22T

(v2T 'YTT) 6TT
(52T 'sTT) 02T

(921 '817T) 22T
(LeT '6TT) €21

(%) utqojBowsH
. (000°T) 1Unod DgM

%wum‘_ esH

N (BH wuw) ainssaid poojq 210ISAS

e (86 '08) 68 (06 ‘8L) ¥8 (88°9L) 28 (18's2) 18 (58's2) 08
.. (B wBrom Apog

(€8'69) 9L (18 '69) 5L (62 'TL) SL (82'0L) ¥L (08 ‘zL) 9L

e (L9'G1) 9'G e STy 06 (Lv'se) Ty (6€'ze) o€
13478

(e5'6'€)9¥ Ly'oe)ey (ry'se) oy (6e'Te)se
(eT'6°0) €L (9T '8'2) 0T (SsT's¥) 0T (t'vr) et (T'Te)er SWOd

(z1'6'0) 89 (TT°21) 89 w1126 (01 '81) 09 (9T '2'v) 0T

wT'9L) 1T (LT'om) ¥T (TT'9'9)6'8 (sT'om) €T
1as3d

(SsT'v8)zt (sTom) €T (eT'z9) 1T (zT'98) 11T

(2T'99) v'6 (TT'02) v'6 (2T 's'8) 0T (98'29) 69 (FT'T7) €T
1SMNIN

(z6'09) 92 (6'6'59) '8 (oT'e) 16 (z6'09) 92 (2128 1T
(og‘L'2) 6T (1€ '01) T2 (ov ‘o1) 92 (g€ 'z'€) 6T (6€ ‘v'8) 2 il

. » . . . +

(15 'T°9) 82 (00T '2T) 1§ (95 ‘21) & (25°06) €€ (62 '2T) 12

(09'cv)Ts (L'5'6°€) 8F (09°9v) €5 (09'Lv) TS (#'9'6°9) 6'S aNLA
. . . » . +

LsTr)6Y 6STY) TS @919 v's (T9'9v) ¥'s (T9'6v) S

(0e=u) Yoressoy  (ce=u) Yoreesay  (L€=U) Yoressay  (€G=U) Yoreesay  (08=U) Yoressay

(ge=u) ouoD  (op=U) |043U0D (8v=u) 00D (0g=u) [0HUOD  (GG=U) [043U0D
SYILON ¥Z syiwoNgT  (Bwr)sywowzr (BwT)syuon9  (fensn)sulpseq S3Ifeuuo1sINd

eleq Je|nosenolp.e) pueaireuuolsend
€ 9|qel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Addiction. Author manuscript; available in PMC 2016 October 01.



Page 19

Benowitz et al.

"PBAISSTO 819M SUONIRIBIUI JUBIIHIUBIS ON
500°0>0 ‘SUIIOIA| 2T woiy uaiapip Apueorubis

500°0>d ‘SYIUOIA 9 WIOJ) JUBIBIP >_E8_,,_=9mg
G00'0>d ‘auljaseq WoJy Juslayip >_E8_,._:m_mm
('1'D %S6) sueal onswyLIe |

{C1'D %S6) sueaw oLBWOo8H
*

A9e21343-418S :341S ‘SaIRIS POOIAl 4O BJ1J0Id

'SINOd ‘21eas uoissaidaq@ saipms [eaibojoiwapids 1oy Ja1ua) :aS3D ‘8[20S [eMEIPYAA SUINO0DIN BI0SaUUIA :SMNIA ‘analebi) 1si14 01 awi] D41 ‘souspuadaq aunooiN J0) 1sa] wonsiabed :aNLd

(1s€ '682) 02 e (69€ 'L0€) 8€€ (ez€ '6.2) TOE (862 'v92) 182
*cmmoEB_H_
(8T€ '852) 882 (51 '292) 162 (90€ '952) 182 (v0€ ‘252) 812
(85 ‘ov) 28 (LS ‘6¥) €5 (25 '6v) €5 (85 ‘19) ¥S
.. (1p/Bu) josaisajoyd 1aH
(09 ‘ov) €5 (Ls‘1¥) 25 (65 ‘6%) ¥S (85 ‘sv) €5

(0e=u) yoressoy  (ze=u) Yosessay  (/g=u) Yoleesay  (€G=u) Yosessay  (08=U) Yo fessay
(8e=u) [013u0D (ot=u) [013u0D (8i=u) j01u0D (0g=u) |013u0D (gg=u) j01u0D
SYILON ¥Z sywoN 8T (Bwr)sywonzr  (BwT)sywog  (fensn)sulpsed S ifeuuoIsoNd

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Addiction. Author manuscript; available in PMC 2016 October 01.



