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[CDC], 2009a; Department of Health Education and Welfare, 
1964). The benefits of this achievement are not spread evenly, 
however, as people living in poverty, those with lower educa-
tion, and persons with mental health diagnoses continue to 
smoke at high rates. As smoking prevalence decreases in the 
general population but remains high in subgroups, these sub-
groups bear a disproportionate burden of smoking-related ill-
ness and also frame new targets for both smoking cessation 
intervention and tobacco control.

One population with elevated smoking prevalence includes 
those with substance use disorders. A developed literature indi-
cates that smokers with other addictions smoke more heavily 
(Hays et al., 1999; J. Hughes, 2002; J. R. Hughes, 1996; Kozlowski, 
Jelinek, & Pope, 1986; Marks, Hill, Pomerleau, Mudd, & Blow, 
1997; Sobell, 2002), are less successful in their attempts to quit 
smoking (Bobo, Gilchrist, Schilling, Noach, & Schinke, 1987; 
Drobes, 2002; Joseph, Nichol, & Anderson, 1993; Kozlowski, 
Skinner, Kent, & Pope, 1989; Sobell, 2002; Zimmerman, 
Warheit, Ulbrich, & Auth, 1990), and are more likely to die 
from smoking-related causes than from other substance-related 
causes (Hser, McCarthy, & Anglin, 1994; Hurt et al., 1996).

The National Comorbidity Study (NCS) was a national 
sample (n = 8,098) of noninstitutionalized U.S. persons aged 
15–54 years, designed to estimate national prevalence of mental 
illness. NCS data reported smoking prevalence of 56.1% among 
persons with past-month alcohol disorders and 67.9% among 
those with substance use disorders (Lasser et al., 2000). The 
National Epidemiologic Survey on Alcohol and Related Condi-
tions (NESARC) is a general population survey (N = 43,093) 
including noninstitutionalized U.S adults and weighted to be 
representative of the larger U.S population. NESARC data show 
that smoking prevalence is 34.5% among those with alcohol dis-
orders and 52.4% among those with substance use disorders 
(Grant, Hasin, Chou, Stinson, & Dawson, 2004).

Smoking prevalence may be even higher among those who 
seek treatment for their alcohol or other drug addiction. Cur-
rent literature cites smoking prevalence among addiction treat-
ment clients as ranging between 49% and 98% (Schroeder, 
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Results: The lowest smoking prevalence aggregated for studies 
reported in any single year was 65%, well above epidemiological 
estimates reported among those with alcohol use and drug use 
disorders. The odds of smoking were higher in methadone 
maintenance programs (odds ratio [OR] = 2.25, CI = 1.08, 4.68) 
as compared with outpatient programs. No other variables in 
the model were significant. Reanalysis omitting recent studies 
that may represent outliers or confounding with type of treat-
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Conclusions: The very high smoking rates reported in addic-
tion treatment samples warrant significant, organized, and sys-
temic response from addiction treatment systems, from agencies 
that fund and regulate those systems, and from agencies con-
cerned with tobacco control.

Introduction
Population-based tobacco control efforts have reduced adult 
smoking prevalence in the United States from 40% in 1964 to 
20.6% currently (Centers for Disease Control and Prevention 
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2009), with many studies reporting ranges of 75%–90% 
(Gorelick, Simmons, Carriero, & Tashkin, 1997; Kalman, 1998; 
Kozlowski et al., 1989; Lai, Lai, Page, & McCoy, 2000; Patkar, 
Sterling, Leone, Lundy, & Weinstein, 2002; Sees & Clark, 1993; 
Sullivan & Covey, 2002). Papers reporting these estimates often 
rely on two or three other papers, and there is at present no 
systematic review of papers reporting smoking prevalence 
among those in addiction treatment.

Approximately 4 million persons received addiction treat-
ment in 2008 (Substance Abuse and Mental Health Services 
Administration [SAMHSA], 2009). That smoking should be 
treated in addiction treatment systems is recommended in 
Tobacco Dependence Clinical Guidelines (Fiore et al., 2008), 
in the scientific literature (Hahn, Warnick, & Plemmons, 1999; 
Kalman, Kim, DiGirolamo, Smelson, & Ziedonis, 2010; 
McCool, Richter, & Choi, 2005; Walsh, Bowman, Tzelepis, & 
Lecathelinais, 2005) and in position statements promulgated by 
the American Public Health Association (2003), the American 
Society of Addiction Medicine (2008), and National Association 
of Alcoholism and Drug Abuse Counselors (n.d.), the associa-
tion for addiction professionals. Nevertheless, the integration of 
tobacco dependence treatment into addiction programs remains 
modest. Richter, Choi, McCool, Harris, and Ahluwalia (2004), 
surveying all U.S. outpatient methadone clinics, found that 18% 
had offered group or individual smoking cessation counseling 
and 12% had prescribed nicotine replacement therapy in the 
past thirty days. Fuller et al. (2007), surveying directors and staff 
in nearly 400 treatment units, found that 31% of programs of-
fered smoking cessation intervention. Last, Friedmann, Jiang, 
and Richter (2008) reported, in a national sample of outpatient 
programs, that 41% offered smoking cessation intervention.

A small number of systems interventions have been initiated 
to address tobacco dependence in addiction treatment.  
Beginning in 1999, the Veterans Administration (VA) system 
implemented smoking cessation guidelines in all health care 
services, including addiction treatment. Implementation is sup-
ported by clinician reminders embedded in electronic medical 
records, program monitoring measured against national tar-
gets, and program director incentives (Sherman, 2008). In 1999, 
New Jersey included a smoke-free grounds provision in licen-
sure standards for residential addiction treatment facilities. The 
policy required that staff may not use tobacco during working 
hours and that assessment and treatment of tobacco depen-
dence must be provided to clients (Williams et al., 2005). In 
2005, Colorado adopted a constitutional amendment increasing 
tobacco taxes and earmarking funds for intervention with pop-
ulations having high smoking prevalence, including persons in 
drug treatment. One effect has been to orient the largest drug 
treatment provider in the State (Signal Behavioral Health) to-
ward addressing smoking in its service population (Toussaint, 
VanDeMark, Silverstein, & Stone, 2009). In 2008, New York 
implemented a policy requiring all state-supported programs to 
have smoke-free grounds, no evidence of smoking among staff, 
and provision of tobacco dependence service for all clients who 
request it (New York State Office of Alcoholism and Substance 
Abuse Tobacco Independence Initiative, 2009). These efforts 
reflect an increasing recognition of the need to address tobacco 
dependence in addiction treatment. However, such systematic 
efforts are few, their effectiveness is generally undocumented, 
and most programs do not address tobacco.

A systematic review of smoking prevalence in addiction 
treatment may be helpful in drawing attention to smoking in 
this population and directing resources and policies to address 
tobacco dependence. This review explores whether smoking 
prevalence in addiction treatment samples exceeds that shown 
in epidemiological data for persons with alcohol or other drug 
use disorders and whether smoking may have decreased over 
time in the addiction treatment population as it has in the gen-
eral population. The review also investigates whether smoking 
prevalence differs by type of treatment, by primary drug for 
which samples are being treated, and by government status or 
public/private funding status of programs.

Methods
Article Identification and Selection
Published papers reporting smoking prevalence for addiction 
treatment samples were searched using PubMed, PsychINFO, 
and the Alcohol and Alcohol Problems Science Database (an ar-
chived database specific to alcohol-related research). Search 
terms varied by database but included tobacco, smoking, nico-
tine, clients, patients, self-report, addiction, substance-related 
disorders, and substance abuse treatment. Results were limited 
to articles published in English between 1987 and 2009 to cap-
ture an approximate twenty-year period for review and because 
we were aware of papers reporting these data in the early 1990s 
but not before that time.

For 4,031 papers identified, abstracts were reviewed by six 
raters using three criteria: (a) The publication dealt with clients 
in alcohol and/or drug treatment, (b) client-level data were col-
lected, and (c) tobacco use was mentioned. Abstracts meeting 
all criteria were coded for inclusion. Following rater training, all 
raters independently rated the same set of 30 abstracts. Inter
rater reliability for the inclusion/exclusion was calculated using 
Stata (generalized k = 0.83, p < .001). Each rater then rated a 
unique set of 300 abstracts, followed by a second measure of 
interrater reliability (generalized k = 0.79, p < .001). The rating 
team reviewed five abstracts where there was disagreement and 
then reviewed all remaining abstracts.

Of the abstracts reviewed, 179 met inclusion criteria. One 
author (EP) reviewed each full article for any of four exclusions: 
(a) a review paper (not primary data), (b) did not report smok-
ing prevalence for an addiction treatment sample, (c) partici-
pant selection included smokers only, and (d) reported on an 
adolescent sample. Also excluded were reports on screening, 
brief intervention, and referral to treatment conducted in 
medical settings (e.g., Bernstein, Bernstein, & Levenson, 1997; 
Fleming, Barry, Manwell, Johnson, & London, 1997; Manwell, 
Fleming, Mundt, Stauffacher, & Barry, 2000), one paper where 
sample size was not reported (Trudeau, Isenhart, & Silversmith, 
1995), and three where samples overlapped with other papers 
(Joseph, 1993; Joseph et al., 1993; Patkar et al., 2003).

Data Analysis
Of 61 papers remaining, 33 reported studies within the United 
States and 28 reported studies outside the United States. Non-
U.S. papers represented 21 countries, so the number from any 
single country was small. For this reason, the review focused on 
33 papers reporting on smoking in U.S. adult addiction clinics. 
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Bibliographies of these papers were reviewed, and nine eligible 
papers were added to analysis (N = 42 papers).

Year of publication, number of participants, number of 
smokers, and smoking prevalence were recorded for each paper. 
For papers using repeated measures, we used smoking preva-
lence from the first or baseline data collection only. For papers 
reporting on intervention studies, we used prevalence from the 
baseline or pretest data. Each article was categorized by treat-
ment modality (outpatient, inpatient, and methadone mainte-
nance), and primary drug treated (alcohol, alcohol and other 
drugs, cocaine/crack, and opiate/narcotic). Because smoking 
may be lower among patients entering privately funded pro-
grams and following Knudsen, Studts, Boyd, and Roman 
(2010), each article was classified on two dichotomous dimen-
sions (government/nongovernment and public/private fund-
ing). Program Web sites were consulted, and authors were 
contacted for additional information when needed. Govern-
ment programs were those operated by agencies like the VA or 
Departments of Public Health. Nongovernment programs may 
receive government funds but are generally operated by sepa-
rate (for profit or nonprofit) agencies. Government programs 
are publicly funded, but nongovernment programs may have 
public funding or private funding or a combination of both. 
Where papers drew clients from two modalities (Cicero, Lynskey, 
Todorov, Inciardi, & Surratt, 2008; Cottler, Robins, & Helzer, 
1989; Gorelick et al., 1997; Sees & Clark, 1993), they were coded 
to whichever category represented more than half of patients 
involved in the article. The same rule was applied where clinics 
reported both public and private funding.

Smoking rate was calculated for treatment modality, pri-
mary drug treated, and government status and public/private 
funding. To assess change over time, prevalence was calculated 
for all studies reported in each year from 1987 to 2009 and 
graphed against CDC adult smoking rates in the same time pe-
riod (CDC, 2009b). Annual prevalence estimates included 
from one to four papers per year except for years when no pa-
pers were found (1987, 2004, and 2009). Random logistic mod-
els were used to assess univariate relationships between each 
individual predictor (year, treatment modality, primary drug 
treated, government status, and public/private funding) and 
smoking prevalence and then to assess multivariate relation-
ship of these variables to smoking in the presence of all other 
variables.

National Survey on Drug Use and Health 
Analysis
National Survey on Drug Use and Health (NSDUH) is a national 
annual survey of drug use among noninstitutionalized per-
sons aged 12 years and above (SAMHSA, 2009). Following 
procedures used by Tsoh, Chu, Mertens, and Weisner (2010) 
using the online NSDUH database (U.S. Department of Health 
and Human Services, 2009) and for the period 2000–2009, we 
identified respondents who had received treatment for drug or 
alcohol use in the past year (variable TXILLALC) and the pro-
portion in this group who reported any cigarette use in the past 
month (variable CIGMON). This gives an estimate of smoking 
prevalence, by year, among those who had received drug or 
alcohol treatment. The Cochran–Armitage trend test was used 
to assess whether smoking prevalence in the NSDUH data may 
show change over time, and the slope in percent change per year 

was estimated using a linear regression over the ten years of 
data.

Results
Papers included in the review are summarized in Table 1. The 
type of treatment represented included inpatient (48% of pa-
pers), outpatient (31%), and methadone maintenance (21%). 
The primary drugs treated in these programs were coded as co-
caine (24%), alcohol (21%), alcohol and other drugs combined 
(31%), and opiate/narcotic (24%). Nearly two thirds (64%) 
were nongovernment programs, and the same proportion were 
publicly funded.

These studies span more than twenty years during which 
time smoking prevalence in the general population decreased 
dramatically. To assess whether smoking prevalence in addic-
tion treatment samples may have changed over time, aggregated 
prevalence rates were calculated for each year. From 1987 
through 2009, the smallest sample size, during any year for 
which data were available, was 32 (in 1989) and the largest sam-
ple size was 3,472 (in 2005). Mean number of respondents per 
year was 1,004.8 (SD = 880.7), and the median was 711.5. The 
lowest smoking prevalence reported in any single year was 
65.0%, the highest was 87.2%, and the median was 76.3%. An-
nual smoking prevalence in drug treatment studies is shown in 
Figure 1, together with U.S. adult smoking prevalence and esti-
mates from NESARC, NCS, and NSDUH data.

Random logistic results are reported in Table 2. Year is a 
continuous measure reflecting years in which papers were pub-
lished, with values in the range from 1988 to 2008. Considering 
the column for unadjusted odds ratio (ORs), smoking preva-
lence showed no change over time and no differences by prima-
ry drug treated, government status, or funding source. Smoking 
prevalence was higher in methadone maintenance programs 
when compared with outpatient programs (OR = 2.45, CI = 
1.47, 4.10). In the adjusted analysis, the OR for year as a mea-
sure of time is not significant, suggesting no change in smoking 
prevalence across time. Among the remaining variables, only 
modality is significant such that the odds of smoking are higher 
in methadone maintenance settings (OR = 2.25, CI = 1.08, 4.68) 
as compared with outpatient settings. The odds of smoking in 
methadone maintenance were not different than those in inpa-
tient settings (OR = 1.41, CI = 0.70, 2.83, data not shown). Tests 
for interactions of source year by modality and source year by 
primary drug treated were not significant, suggesting that the 
pattern of smoking prevalence over time did not differ by mo-
dality or primary drug treated.

Two studies reported smoking prevalence preceding the lit-
erature review period. Hser et al. (1994) was a longitudinal fol-
low-up of 405 narcotic users first interviewed in 1974–1975 and 
Hurt et al. (1996) involved mortality outcomes for persons en-
tering alcohol treatment from 1972 to 1983. Because these co-
horts were recruited in the 1970s and because we used only the 
baseline smoking prevalence, these more dated prevalence rates 
could affect estimates of change over time. Rerunning the analy-
ses excluding data from these two papers resulted in the same 
pattern of findings as that reported in Table 2, although the 
odds of smoking in methadone maintenance no longer reached 
significance.
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Additional analyses were prompted by two observations. 
First, data for U.S. drug treatment studies (Figure 1) appear to 
show a downward trend until 2003. Second, smoking preva-
lence estimates for 2005–2007 may be elevated due to con-
founding or atypical samples. The 2005 estimate is based on a 
single large sample of inpatients (Williams et al., 2005). The 
2006 estimate is based on three studies, two of which are meth-
adone maintenance samples (Kim, Alford, Malabanan, Holick, 
& Samet, 2006; Nahvi, Richter, Li, Modali, & Arnsten, 2006). 
Data in Table 1 show that smoking tends to be higher in metha-
done maintenance samples compared with outpatient. The 
2007 sample (Yadav, Eigenbrodt, Briggs, Williams, & Wiseman, 
2007) involves veterans seeking outpatient detoxification, and 
smoking in this sample (87.2%) may be atypical when com-
pared with other outpatient samples in the data.

Repeating the analysis using only data from 1988 through 
2003 resulted in a significant time effect (OR = 0.9891, CI = 
0.9888, 0.9893), where the small CI is driven by the large sample 
size, and suggesting modest decrease in smoking prevalence 
over time. The slope in these data was 0.7% per year or an ap-
proximate 7% decrease over ten years. Given that these analyses 
yield different findings depending on whether they include data 
for all years or data for 1988–2003 only, comparison with NS-
DUH data may be illuminative (Figure 1). Smoking prevalence 
in NSDUH data from 2000 to 2009, among persons who also 
reported past year substance abuse treatment, ranged from 
68.9% in 2000 to 66.9% in 2009. The trend test showed a signif-
icant linear decline over time (p < .0001), and the slope in 
the NSDUH data reflected an approximate 4% decrease over  
ten years.

Discussion
Across all studies reviewed, the lowest smoking prevalence for 
any single year was 65%, well above epidemiological estimates 
for those with alcohol and drug use disorders as observed in 
NESARC (Grant et al., 2004) and NCS (Lasser et al., 2000) data. 
This finding supports, as others have observed (Hahn et al., 
1999; J. Hughes, 2002; Hurt et al., 1996; Schroeder & Morris, 
2009), that smoking is a prevalent comorbid health risk in this 
population.

The question of whether smoking prevalence may have de-
creased over time in the addiction treatment population, as in 
the general population, requires interpretation. Treatment 
studies found in later years (2005–2008) represented programs 
where smoking prevalence tended to be higher and may con-
found the analysis. Noting that both the earlier treatment data 
(1987–2003) and the NSDUH data suggested decreasing smok-
ing at similar rates, it seems likely that smoking in addiction 
treatment populations may be decreasing over time. Further-
more, the decrease in population smoking from 1987 to 2007 is 
about 8% (CDC, 2009b), while the smoking decrease observed 
in NSDUH data, multiplied by 20 years, gives a very similar 8% 
decrease. The leading concern in addiction treatment then is 
not that there is no decrease in smoking prevalence over time 
but that the prevalence of smoking is inordinately high.

Other findings offer direction about where to intervene. In 
the United States, 13,648 programs reported to the National 
Survey of Substance Abuse Treatment Services (N-SSATS) in Au
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2007, and of these, 1,433 (10.5%) were methadone maintenance 
programs (SAMHSA, 2008). An estimated 260,000 persons re-
ceived methadone maintenance therapy for addiction treatment 
in 2008 (Kleber, 2008), and most of those were smokers. Persons 

in methadone treatment often have long-term contact with the 
treating program, offering a platform for tobacco intervention. 
Although our analysis did not show higher smoking rates in 
residential as compared with outpatient treatment, residential 

Figure 1. Smoking prevalence in 42 U.S. addiction treatment studies, in epidemiological reports, and in the U.S. population. The literature review 
uncovered no studies from U.S. drug treatment facilities in 2004, giving a break in the topmost line at 2004. National Survey on Drug Use and 
Health (NSDUH) data (dotted line) are available in 2000–2009. Prior to 2000, NSDUH used a different variable to reflect any drug or alcohol treat-
ment. The individual points reflect epidemiological data, showing rate of smoking among persons with a substance use disorder. National Comor-
bidity Study (NCS) data were collected in 1991–92, and National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) data were 
collected in 2001–2002. The bottom line reflects smoking prevalence in the U.S. general population.

Table 2. Predictors of Smoking Prevalence across 42 U.S. Addiction Treatment Studies

Predictor Smoking rate

Unadjusted normalized Adjusted normalized

OR 95% Confidence limits OR 95% Confidence limits

Year 1.00 (0.96, 1.04) 1.01 (0.97, 1.05)
Modality
 Outpatient 72% (3,676/5,127) 1.00 – 1.00 –
 Inpatient 76% (9,229/12,177) 1.49 (0.98,2.28) 1.60 (0.99, 2.59)
 Methadone maintenance 83% (2,327/2,793) 2.45 (1.47, 4.10) 2.25 (1.08, 4.68)
Primary drug treated
 Cocaine 75% (1,244/1,652) 1.00 – 1.00 –
 Alcohol 74% (3,807/5,111) 0.78 (0.43, 1.39) 0.86 (0.46, 1.61)
 Alcohol or drug 75% (6,759/9,000) 0.84 (0.49, 1.44) 0.75 (0.44, 1.29)
 Opiate/narcotic 79% (3,422/4,334) 1.51 (0.85, 2.65) 1.11 (0.50, 2.46)
Government status
 No 73% (6,970/9,560) 1.00 – 1.00 –
 Yes 78% (8,262/10,537) 1.41 (0.92, 2.16) 1.17 (0.70, 1.96)
Funding source
 Private 71% (5,265/7,414) 1.00 – 1.00 –
 Public 79% (9,967/12,683) 0.68 (0.45, 1.04) 0.71 (0.41, 1.20)

Note. Year is a continuous measure reflecting years in which papers were published, with values in the range from 1988 to 2008. OR = oodds ratio.
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programs may offer an intervention target because of high 
smoking rates and secondhand smoke exposure on program 
campuses. There were 4,716 residential treatment programs re-
porting to N-SSATS in 2007 (SAMHSA, 2008), representing al-
most 35% of reporting programs, and serving an estimated 
743,000 persons (SAMHSA, 2009). Focusing on these two types 
of programs alone would bring tobacco intervention to 45% of 
the N-SSATS programs and to 22% (900,000/4,000,000) of per-
sons receiving treatment each year. Because smoking prevalence 
is 1.6–2.3 times higher in these programs compared with outpa-
tient programs, smoking policy and cessation interventions in 
these settings would reach an even larger proportion of all 
smokers in addiction treatment.

Most addiction treatment in the United States is provided in 
the public sector (Mechanic, Schlesinger, & McAlpine, 1995). 
Public programs are funded through Center for Substance 
Abuse Treatment (CSAT) block grants allocated to Single State 
Agencies (SSAs) responsible for addiction treatment. States, and 
sometimes individual counties, add to block grant funds 
(Guydish & Claus, 2002). In the public sector, CSAT and indi-
vidual SSAs bear responsibility for access and quality of addic-
tion treatment, including whether programs address tobacco. 
State addiction treatment systems in New Jersey, New York, 
Indiana, Oregon, and Utah now have tobacco initiatives in plan-
ning or implementation stages (Indiana Tobacco Prevention 
and Cessation, 2010; New York State Office of Alcoholism and 
Substance Abuse Services, 2008; Oregon Department of Human 
Services, 2010; Utah Division of Substance Abuse and Mental 
Health, n.d.; Williams et al., 2005). The only findings reported 
from these efforts to date are those from New Jersey where, one 
year after the policy was implemented, all residential programs 
provided some tobacco intervention, about half had adopted 
smoke-free grounds, and 41% of smokers were smoke-free dur-
ing their residential stay (Williams et al., 2005).

This review includes only programs where client smoking 
prevalence was reported and may not be representative of all treat-
ment programs. Nevertheless, it includes the most complete com-
pilation of such studies reported to date and should reasonably 
represent the literature concerning smoking rates in U.S. adult  
addiction treatment. The aggregation of multiple studies by year 
offers only a blunt measure of annual smoking prevalence. These 
estimates are based on few reports per year and subject to differing 
proportions of programs where smoking prevalence may be rela-
tively higher (e.g., methadone maintenance) or lower (e.g., out-
patient). Annual estimates of smoking derived from this review 
ranged from 65% to 87% and converged with estimates derived 
from NSDUH data (from 66.9% to 75.0%). Literature review 
data reflect smoking among person recruited from addiction 
treatment settings, while NSDUH data reflect past-month smok-
ing among population samples who reported receiving any addic-
tion treatment in the past year. About half of those who report 
receiving addiction treatment in 2008 received such treatment in 
specialty clinics (SAMHSA, 2009), so that literature review data 
and NSDUH data capture overlapping, but not the same, samples.

Conclusions
Main findings from this review are that smoking prevalence 
among persons in addiction treatment is much higher than in 
the general population, higher than that reported in epidemio-

logical samples of persons with substance use disorders, and 
highest among persons enrolled in methadone maintenance 
and inpatient addiction treatment. These findings point to the 
need for systemic tobacco dependence intervention in addiction 
treatment. Such intervention can occur, for example, as treat-
ment systems consider how to embrace tobacco dependence as 
a comorbid condition on par with other addictions. State licens-
ing, regulatory, and financing agencies may develop strategies to 
incentivize and support programs in addressing tobacco depen-
dence. CSAT, as the primary funder of addiction treatment, 
could orient treatment toward tobacco dependence through 
grant mechanisms as it has done historically on other areas such 
as pregnant and perinatal women, criminal justice populations, 
HIV testing and counseling, and adolescent treatment. Finally, 
as time goes on and as population smoking decreases, tobacco 
control efforts may have greater impact if directed to popula-
tions where smokers are found in large numbers and for whom 
tobacco control efforts to date have shown limited impact.
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