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Abstract

Smoking is associated with adverse effects on pregnancy and fetal development, yet 85-90% of 

pregnant women in medication-assisted treatment for an opioid use disorder smoke cigarettes. 

This review summarizes existing knowledge about smoking cessation treatments for pregnant 

women on buprenorphine or methadone, the two forms of medication-assisted treatment for opioid 

use disorder indicated for prenatal use. We performed a systematic review of the literature using 

indexed terms and key words to capture the concepts of smoking, pregnancy, and opioid 

substitution and found that only three studies met search criteria. Contingency management, an 

incentive based treatment, was the most promising intervention: 31% of participants achieved 

abstinence within the 12-week study period, compared to 0% in a non-contingent behavior 

incentive group and a group receiving usual care. Two studies of brief behavioral interventions 

resulted in reductions in smoking but not cessation. Given the growing numbers of pregnant 

women in medication-assisted treatment for an opioid use disorder and the negative consequences 

of smoking on pregnancy, further research is needed to develop and test effective cessation 

strategies for this group.
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1. Introduction

Approximately 16% of all pregnant women smoke cigarettes (Substance Abuse and Mental 

Health Services Administration, 2013). Smoking is a leading preventable risk factor for 

adverse pregnancy, fetal, and neonatal outcomes. Detrimental effects of smoking during 

pregnancy include increased rates of placental abruption, intrauterine growth restriction, 

preterm delivery, low birth weight, and stillbirth (Bada et al., 2002; Hammoud et al., 2005; 

Salihu & Wilson, 2007). Long-term effects in children born to smoking mothers may 

include problems with maternal-neonatal attachment, increased risk of sudden infant death 

syndrome, conduct problems, and an increased risk of developing tobacco and other 

substance use disorders later in life (Agrawal et al., 2010; Gaysina et al., 2013; Lotfipour et 

al., 2014; Magee et al., 2014; Salihu & Wilson, 2007; Zhang & Wang, 2013).

Alarmingly high rates of smoking (88-95%) occur in pregnant women concurrently treated 

with buprenorphine or methadone for an opioid use disorder (Chisolm et al., 2013; Jones et 

al., 2009). Medication-assisted treatment is recommended to help lessen illicit opioid use 

and improve pregnancy outcomes in women with an opioid use disorder (Center for 

Substance Abuse Treatment, 2005; National Consensus Development Panel on Effective 

Medical Treatment of Opiate Addiction, 1998). However, the importance of treating co-

occurring tobacco use disorder cannot be underestimated, as the negative fetal effects of 

smoking are potentially more severe than those associated with opioid use (Bada et al., 

2002).

Babies exposed to opioids, including buprenorphine or methadone, in utero are at risk for 

neonatal abstinence syndrome (NAS). This is a withdrawal syndrome characterized by 

central nervous system hyperirritability, autonomic dysfunction, and gastrointestinal 

abnormalities that may appear soon after birth (Kaltenbach, Berghella, & Finnegan, 1998) 

and is often associated with longer hospital stays and higher cost of care (Patrick et al., 

2012). Cigarette smoking can increase the duration and severity of neonatal abstinence 

syndrome resulting in longer hospital stays for these infants (Bakstad, Sarfi, Welle-Strand, 

& Ravndal, 2009; Choo, Huestis, Schroeder, Shin, & Jones, 2004; Jansson, Dipietro, Elko, 

& Velez, 2007, 2010; Jones et al., 2013). Moreover, babies born to heavy smokers (≥ 20 

cigarettes per day) have lower birth weights and lengths compared to light smokers in 

medication-assisted treatment for opioid use disorder (Winklbaur et al., 2009).

In the general pregnant population, 20-45% of women spontaneously quit smoking upon 

becoming pregnant (Quinn, Mullen, & Ershoff, 1991; Solomon & Quinn, 2004; Woodby, 

Windsor, Snyder, Kohler, & Diclemente, 1999), while almost no pregnant women in 

medication-assisted treatment for an opioid use disorder quit spontaneously (Chisolm et al., 

2013; Jones et al., 2009). The American College of Obstetricians and Gynecologists 

(ACOG) and the U.S. Department of Health and Human Services recommend that 

obstetrical providers ask all pregnant women about tobacco use and provide pregnancy-

tailored counseling based on the “5 A's” counseling model (Albrecht, Phelan, & Melvin, 

2011; Fiore et al., 2008). Used as it was designed, the “5 A's” is associated with 

improvement in cessation rates of 30-70% among pregnant women in general (Jordan, Dake, 
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& Price, 2006). However, in actual practice many obstetricians are more likely to deliver the 

first two of the five A's (ask and advise) and less likely to include the other three (assess, 

assist and arrange), which may impact effectiveness (Jordan et al., 2006).

Other behavioral smoking cessation interventions studied among the general population of 

pregnant women include cognitive behavioral therapy, motivational interviewing, 

interventions based on the stages of change, feedback on fetal nicotine exposure, the 

measurement of nicotine by-products, and incentive-based treatment (Fiore et al., 2008; 

Lumley et al., 2009). Counseling interventions appear to be more effective than usual 

obstetrical care (RR 1.44, 95% CI 1.19 to 1.75), and incentive-based treatment is more 

effective than less intensive interventions (RR 3.64, 95% CI 1.84 to 7.23) (Chamberlain et 

al., 2013) with incentive based treatment also associated with improvements in fetal growth 

and birth outcomes (Higgins et al., 2012).

Results of research on smoking cessation pharmacotherapies with pregnant smokers have 

been mixed (Brose, McEwen, & West, 2013; Coleman, Chamberlain, Davey, Cooper, & 

Leonardi-Bee, 2012; Swamy et al., 2009) and concerns remain about the safety of these 

medications during pregnancy (Albrecht et al., 2011; Alwan et al., 2010; Chisolm, Brigham, 

Tuten, Strain, & Jones, 2010; Swamy et al., 2009). Fiore and colleagues (2008) reviewed 

three existing randomized controlled trials of nicotine replacement therapy during 

pregnancy. Two found no significant improvement over nonpharmacologic approaches; one 

study comparing nicotine replacement and cognitive behavioral therapy (CBT) to CBT alone 

found improvement with the addition of nicotine replacement, however, the study was 

halted due to an increase in preterm birth rate in the nicotine treatment group (Pollack, et al 

2007).

Although rates of spontaneous smoking cessation in pregnant women on medication-assisted 

treatment are extremely low (Chisolm et al., 2013; Jones et al., 2009), those engaged in 

substance abuse treatment may be interested in smoking cessation, (Clemmey, Brooner, 

Chutuape, Kidorf, & Stitzer, 1997; Haug, Stitzer, & Svikis, 2001) and pregnancy can be a 

time when women are particularly motivated to stop smoking (Lumley et al., 2009). 

Pregnant women on methadone or buprenorphine are also a reachable population with 

regular contact with substance treatment providers. Moreover, studies in patients with 

substance use disorders suggest that smoking cessation treatment increases rates of 

substance abstinence and does not negatively impact the treatment of the primary substance 

use disorder (Dunn, Sigmon, Reimann, Heil, & Higgins, 2009; Reid et al., 2008; Shoptaw et 

al., 2002), all indicating that pregnancy is an ideal time for clinicians to treat women with 

tobacco use disorder.

Given the current rise in illicit opioid use during pregnancy (Patrick et al., 2012), concurrent 

cigarette smoking during pregnancy is becoming a growing problem with great public health 

significance (Haug et al., 2001; Jones et al., 2009; Tong, Jones, Dietz, D'Angelo, & 

Bombard, 2009). Effective treatments are needed. The purpose of this systematic review, 

therefore, is to summarize research on interventions to treat tobacco use disorder in pregnant 

women in medication-assisted treatment for an opioid use disorder.
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2. Methods

Two librarians (including co-author H. Blunt) searched the following databases up to 

November 4, 2013: MEDLINE (PubMed, from 1946); Cochrane Library (Wiley, issues 11 

and 12, 2013); Web of Science (Web of Knowledge, from 1900); PsycINFO (Proquest, from 

1806); CINAHL (EBSCO from 1981); Dissertations & Theses (Proquest, from 1861).

The search included indexed terms and text words to capture the concepts of smoking, 

pregnancy, and opioid substitution. There were no language or study design restrictions. The 

search strategy was adjusted for the syntax appropriate for each database. (See Appendix for 

full search strategies.)

Searches returned a total of 268 results. Two review authors (S. Akerman and S. Heil) 

independently screened titles and abstracts for inclusion. We included trials of any study 

type and design (full text, those published as abstracts, and unpublished data) evaluating any 

treatment for smoking in pregnant women in opioid medication-assisted treatment. We 

included adult pregnant women (>18 years old) with a diagnosis of opioid use disorder/

opioid dependence in medication-assisted treatment with buprenorphine, methadone, or 

Levacetylmethadol (LAAM).

The two above-mentioned authors independently screened for inclusion all studies identified 

as a result of the search protocol. There were no disagreements requiring consultation with a 

third person. Reviewers identified and excluded duplicates and collated multiple reports of 

the same study. They examined reference lists of included papers for additional relevant 

studies revealing no additional studies that met inclusion criteria.

3. Results

Three articles met inclusion criteria; one uncontrolled cohort study and two randomized 

controlled studies. These are summarized in Table 2. The cohort study evaluated a six-week 

smoking cessation group treatment within a comprehensive outpatient substance abuse 

treatment program that included methadone maintenance therapy for 44 pregnant and 47 

non-pregnant parenting women. Consistent with ACOG and US DHHS recommendations, 

the group included implementation of the 5 A's technique for assessment of tobacco use as 

well as education about the risks of tobacco use and benefits of cessation, identification of 

patient motivators to quit, and coping skills. Daily self-reported cigarette use in the pregnant 

methadone maintained women decreased by 49 % from week one of the intervention to the 

three-month follow-up. This finding was not statistically different from the 32% decrease 

reported by the non-pregnant group, suggesting comparable efficacy for this intervention in 

methadone maintained pregnant and non-pregnant parenting women, but overall poor 

efficacy in terms of cessation. Authors of this study note that its limitations include the lack 

of a control condition, reliance on self-reported data (subject to recall bias and responding 

based on social desirability) as well as the small sample size (Holbrook & Kaltenbach, 

2011).

A randomized trial evaluated a four-session motivational enhancement therapy for smoking 

cessation compared to usual care among pregnant smokers on methadone (Haug, Svikis, & 
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Diclemente, 2004). Motivational Enhancement Therapy (MET) is a systematic intervention 

based on the principles of motivational psychology designed to promote a change in 

behavior (Miller, Zweben, DiClemente, & Rychtarik, 1995). Usual care consisted of 

provider advice to quit smoking during pregnancy. The intervention included an intake 

assessment, education, and interactive, personalized feedback regarding behaviors as well as 

follow up for 63 pregnant opioid-dependent smokers on methadone maintenance. Women in 

the MET group were no more likely to quit smoking compared to those receiving standard 

practitioner advice. Although participants in both groups self-reported a decrease in 

smoking, carbon monoxide and cotinine levels increased. Thirty-five percent of participants 

in the MET group moved forward on the change continuum (e.g., from pre-contemplation to 

contemplation) versus 15% in the standard care group. This suggests that the intervention 

may have increased their motivation for quitting but this intervention was insufficient.

A second randomized trial evaluated 12 weeks of contingency management for smoking 

cessation in pregnant women on medication-assisted treatment for an opioid use disorder. 

Pregnant women (n=102) in a methadone treatment program were randomly assigned to one 

of three treatment arms: contingent behavioral incentives; non-contingent behavioral 

incentives; or treatment as usual for smoking cessation, consisting of verbal and written 

information about the adverse effects of smoking on mother and infant along with routine 

assessment of smoking status and positive feedback about efforts to abstain at each obstetric 

appointment. Those in the contingent behavioral incentives group met three times weekly to 

receive escalating monetary incentives if they met target smoking reduction goals as 

measured by breath carbon monoxide. Goals escalated from graduated reduction to 

abstinence over 12 weeks. Those in the non-contingent behavioral incentives group received 

monetary vouchers based on a predetermined schedule not linked to smoking behavior; and 

those in the treatment as usual group did not receive any vouchers. In the group receiving 

contingent behavioral incentives, almost half (48%) met a target of 75% reduction (as 

measured by reduced breath CO) and nearly one third (31%) were abstinent (CO < 4 p.p.m.) 

by week 12. In the non-contingent behavior intervention group, 0% achieved a 75% 

reduction and 0% achieved abstinence. In the treatment as usual group, 2% achieved a 75% 

reduction and 0% achieved abstinence. Birth outcomes between groups were not 

significantly different, though the authors suggest that in a larger sample, the contingent 

behavioral incentive group may have had fewer preterm and low birth weight babies when 

compared to the other two groups. Participants typically began the intervention in the second 

trimester and authors suggest that an earlier intervention may improve birth outcomes 

(Tuten, Fitzsimons, Chisolm, Nuzzo, & Jones, 2012).

4. Discussion

Despite the extremely high prevalence and adverse consequences of smoking in pregnant 

women in medication-assisted treatment for an opioid use disorder, only three studies have 

evaluated smoking cessation interventions in this population. Incentive based treatment (i.e. 

contingency management) was the only effective intervention, demonstrating significant 

effects on both smoking abstinence and reduction (Tuten et al., 2012). These results are 

consistent with the literature experimentally documenting the efficacy of contingency 

management in promoting smoking abstinence in the general pregnant population (Lumley 
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et al., 2009; Lussier, Heil, Mongeon, Badger, & Higgins, 2006) and in non-pregnant subjects 

in medication-assisted treatment (Dunn et al., 2010), and also with the large extant literature 

on contingency management interventions for substance use disorders (Lussier et al., 2006).

The brief behavioral interventions were promising but did not lead to abstinence (Haug et 

al., 2004; Holbrook & Kaltenbach, 2011). Several brief behavioral interventions have been 

shown to have significant but modest effects (e.g. 10% abstinence) in non- pregnant 

methadone-maintained smokers (Reid et al., 2008; Zirakzadeh, Shuman, Stauter, Hays, & 

Ebbert, 2013). However, these studies did not have sufficient power to demonstrate the 

impact of interventions with small effects. Overall, these studies suggest that more intensive 

interventions are needed to help people with an opioid use disorder quit smoking.

This systematic review is limited by the small number of available studies and the relatively 

small sample sizes in each of them. Moreover, none of the studies reported controlling for 

the trimester of pregnancy, which may be of relevance in prenatal smoking cessation (Heil et 

al., 2014).

Little is known about the etiology of the very high rates of smoking in pregnant women in 

opioid medication-assisted treatment for an opioid use disorder and why an intensive 

intervention such as contingency management might be required to help these women quit 

smoking. Data from non-pregnant patients indicate that people smoke more when exposed to 

opioid substitution medications (Chait & Griffiths, 1984; Mello, Lukas, & Mendelson, 1985; 

Mutschler, Stephen, Teoh, Mendelson, & Mello, 2002; Richter et al., 2007; Schmitz, 

Grabowski, & Rhoades, 1994) and smoke less when detoxified from them (Patrick et al., 

2014), suggesting a pharmacological interaction between nicotine and medications used in 

opioid medication-assisted treatment that may perpetuate smoking (Chait & Griffiths, 1984; 

Elkader, Brands, Selby, & Sproule, 2009; Frosch, Nahom, & Shoptaw, 2002; McCool & 

Paschall Richter, 2003; Mello et al., 1985; Mutschler et al., 2002; Patrick et al., 2014; 

Richter et al., 2007; Schmitz et al., 1994; Shoptaw et al., 2002; Spiga, Schmitz, & Day, 

1998; Stein, Anderson, & Niaura, 2006). Furthermore, compared to healthy controls, people 

in medication-assisted treatment for an opioid use disorder demonstrate a blunted subjective 

response to non-drug pleasurable activities (Hill et al., 2013; Lubman et al., 2009) and 

decreased fMRI activity in response to a non-drug reward in the ventral striatum (Gradin, 

Baldacchino, Balfour, Matthews, & Steele, 2014), a key component of the dopamine 

mediated brain reward circuitry (Volkow, Wang, Fowler, & Tomasi, 2012). Exposure to 

drugs of abuse, while initially reinforcing, in part due to an increase in dopamine in the brain 

reward system (Di Chiara & North, 1992; Tobler, O'Doherty, Dolan, & Schultz, 2007), may 

lead to alteration of the dopamine response after chronic exposure, (Volkow et al., 2010) 

resulting in drug rewards having more (and non-drug rewards having less) incentive value 

(Hyman, Malenka, & Nestler, 2006; Koob & Le Moal, 2001; Nazzaro, Seeger, & Gardner, 

1981; Robinson & Berridge, 1993). Medication-assisted treatment decreases illicit opioid 

use (Mattick, Kimber, Breen, & Davoli, 2008), but does not appear to ameliorate the 

alteration in reward processing seen in drug dependent individuals. While the 

neurobiological effects of nicotine are complex, nicotine administration causes dopamine 

release in the ventral striatum (Brody et al., 2004) and enhances sensitivity to non-drug 

rewards (Attwood, Penton-Voak, & Munafo, 2009; Barr, Pizzagalli, Culhane, Goff, & 
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Evins, 2008; Chaudhri et al., 2006; Donny et al., 2003; Kenny & Markou, 2006; Thiel, 

Sanabria, & Neisewander, 2009). Taken together, these studies suggest that future research 

should explore the role of the dopamine mediated brain reward circuitry in the etiology of 

the high rates of cigarette smoking in people in medication-assisted treatment for an opioid 

use disorder.

People who use substances such as alcohol (Griffiths, Bigelow, & Liebson, 1976; 

Henningfield, Chait, & Griffiths, 1983) and stimulants (Rush et al., 2005; Sigmon, Tidey, 

Badger, & Higgins, 2003) also have high rates of smoking, and there is no consensus on 

treating tobacco use disorder in pregnant smokers with these substance use disorders 

(Lundquist, Seward, Byatt, Tonelli, & Kolodziej, 2012). However, treatment for these 

primary substance use disorders during pregnancy is abstinence (Keegan, Parva, Finnegan, 

Gerson, & Belden, 2010) whereas medication-assisted treatment is the recommended 

treatment for opioid use disorder in pregnancy (“ACOG Committee Opinion No. 524: 

Opioid abuse, dependence, and addiction in pregnancy,” 2012). The possibility of an 

interaction between nicotine and opioid medications and the role of the dopamine mediated 

brain reward circuitry must be explored among pregnant women, as the prevalence of opioid 

use disorder in pregnancy is increasing and pregnant women are increasingly being treated 

with medication-assisted treatment.

Clinicians may also prove to be a barrier to smoking cessation. Pregnancy is a time in which 

women become motivated to decrease and stop substance use. However, clinicians often do 

not consider smoking cessation to be a priority in patients with cooccurring substance use 

disorders (Fuller et al., 2007), or they may not realize that smoking cessation interventions 

do not negatively impact the treatment of the primary substance use disorder and may 

actually improve outcomes (Dunn et al., 2009; Winhusen et al., 2013). The benefits of 

reducing or eliminating illicit opioid use and the corresponding illicit-drug-using lifestyle 

are clear and include decreased rates of infectious disease, less fetal exposure to drug 

withdrawal, better maternal nutrition and more contact with healthcare providers (Winklbaur 

et al., 2008). In addition to the obvious advantages of reducing illicit opioid use, concurrent 

tobacco cessation has the potential to further improve outcomes.

5. Conclusions

Smoking is a significant problem in pregnant women in medication-assisted treatment with 

growing economic and public health implications and should be addressed as part of a 

comprehensive substance treatment program. Incentive based treatment is a promising 

intervention, consistent with the literature experimentally documenting the efficacy of 

contingency management in promoting smoking abstinence in the general pregnant 

population. More research is needed to understand the etiology of smoking in pregnant 

women in medication-assisted treatment for an opioid use disorder and to develop effective 

interventions to improve maternal and neonatal outcomes.
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Appendix: Search Strategies

PubMed

#20 Search (#17 AND #18 AND #19) 122

#19 Search Pregnancy[mesh] OR “Pregnancy trimesters”[mesh] OR “Pregnant women”[mesh] OR 
“Pregnancy complications”[mesh] OR “Prenatal Exposure Delayed Effects”[Mesh] OR “Maternal 
Exposure”[Mesh] OR “fetus”[mesh] OR Placenta[mesh] OR “Neonatal abstinence syndrome”[mesh] 
OR Pregnant[tiab] OR pregnancy[tiab] OR pregnancies[tiab] OR prenatal[tiab] OR Fetus[tiab] OR 
foetus[tiab] OR foetal[tiab] OR fetal[tiab] OR Placenta*[tiab] OR “in utero”[tiab] OR maternal[tiab] 
OR perinatal[tiab]

1010082

#18 Search Buprenorphine[mesh] OR Suboxone[supplementary concept] OR “Opiate substitution 
treatment”[mesh] OR “Opioid-Related Disorders/drug therapy”[mesh] OR “Opioid-Related 
Disorders/rehabilitation”[mesh] OR Methadone[mesh] OR “narcotic antagonists”[mesh] OR 
“narcotic antagonists”[pharm action] OR LAAM[tiab] OR “l-alpha-acetylmethydol”[tiab] OR “l-
alpha-acetylmethadol”[tiab] OR “levo-alpha-acetylmethadol”[tiab] OR “levo-alpha-acetylmethydol”
[tiab] OR Opioid substitut*[tiab] OR opioid replace*[tiab] OR Opiate substitut*[tiab] OR opiate 
replace*[tiab] OR Methadone[tiab] OR Buprenorphine[tiab] OR subutex[tiab] OR buprenex[tiab] 
OR butrans[tiab] OR suboxone[tiab] OR narcotic antagonist*[tiab] OR Butorphanol[tiab] OR 
Naltrexone[tiab] OR Naloxone[tiab] OR narcan[tiab]

52180

#17 Search Smoking[mesh:noexp] OR “Tobacco use disorder”[mesh] OR “Tobacco use cessation”
[mesh] OR “Smoking cessation”[mesh] OR Tobacco[mesh] OR “Tobacco products”[mesh] OR 
“Tobacco use cessation products”[mesh] OR Nicotine[mesh] OR Nicotine[tiab] OR Tobacco*[tiab] 
OR smok*[tiab] OR cigar*[tiab] OR e-cigar*[tiab] OR snuff[tiab]

268927

Note: all searches performed on November 4, 2013

PsycINFO (Proquest)

((SU.EXACT.EXPLODE(“Adolescent Pregnancy”) OR 

SU.EXACT.EXPLODE(“Placenta”) OR SU.EXACT.EXPLODE(“Pregnancy”) OR 

SU.EXACT.EXPLODE(“Perinatal Period”) OR SU.EXACT.EXPLODE(“Neonatal 

Period”) OR SU.EXACT.EXPLODE(“Fetus”) OR SU.EXACT.EXPLODE(“Prenatal 

Exposure”)) OR ab(Pregnant OR pregnancy OR pregnancies OR prenatal OR Fetus OR 

foetus OR foetal OR fetal OR Placenta* OR “in utero” OR maternal OR perinatal) OR 

ti(Pregnant OR pregnancy OR pregnancies OR prenatal OR Fetus OR foetus OR foetal OR 

fetal OR Placenta* OR “in utero” OR maternal OR perinatal)) AND 

((SU.EXACT.EXPLODE(“Smoking Cessation”) OR SU.EXACT(“Nicotine Withdrawal”) 

OR SU.EXACT.EXPLODE(“Smokeless Tobacco”) OR SU.EXACT(“Tobacco Smoking”) 

OR SU.EXACT.EXPLODE(“Nicotine”) OR SU.EXACT.EXPLODE(“Nicotine 

Withdrawal”) OR SU.EXACT.EXPLODE(“Tobacco Smoking”)) OR ab(Nicotine OR 

Tobacco* OR smok* OR cigar* OR snuff) OR ti(Nicotine OR Tobacco* OR smok* OR 

cigar* OR e-cigar* OR snuff)) AND ((SU.EXACT.EXPLODE(“Naltrexone”) OR 

SU.EXACT.EXPLODE(“Nalorphine”) OR SU.EXACT.EXPLODE(“Methadone 

Maintenance”) OR SU.EXACT.EXPLODE(“Naloxone”) OR 

SU.EXACT.EXPLODE(“Methadone”) OR SU.EXACT.EXPLODE(“Narcotic 

Antagonists”)) OR ab(LAAM OR “l-alpha-acetylmethydol” OR “l-alpha-acetylmethadol” 

OR “levo-alpha-acetylmethadol” OR “levo-alpha-acetylmethydol” OR Opioid substitut* OR 

opioid replace* OR Opiate substitut* OR opiate replace* OR Methadone OR Buprenorphine 

OR subutex OR buprenex OR butrans OR suboxone OR narcotic antagonist* OR 
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Butorphanol OR Naltrexone OR Naloxone OR narcan) OR ti(LAAM OR “l-alpha-

acetylmethydol” OR “l-alpha-acetylmethadol” OR “levo-alpha-acetylmethadol” OR “levo-

alpha-acetylmethydol” OR Opioid substitut* OR opioid replace* OR Opiate substitut* OR 

opiate replace* OR Methadone OR Buprenorphine OR subutex OR buprenex OR butrans 

OR suboxone OR narcotic antagonist* OR Butorphanol OR Naltrexone OR Naloxone OR 

narcan))

Dissertations & Theses (Proquest)

(ab(Nicotine OR Tobacco* OR smok* OR cigar* OR snuff OR e-cigar*) OR ti(Nicotine OR 

Tobacco* OR smok* OR cigar* OR snuff OR e-cigar*)) AND (ab(Pregnant OR pregnancy 

OR pregnancies OR prenatal OR Fetus OR foetus OR foetal OR fetal OR Placenta* OR “in 

utero” OR maternal OR perinatal) OR ti(Pregnant OR pregnancy OR pregnancies OR 

prenatal OR Fetus OR foetus OR foetal OR fetal OR Placenta* OR “in utero” OR maternal 

OR perinatal)) AND (ab(LAAM OR “l-alpha-acetylmethydol” OR “l-alpha-acetylmethadol” 

OR “levo-alpha-acetylmethadol” OR “levo-alpha-acetylmethydol” OR Opioid substitut* OR 

opioid replace* OR Opiate substitut* OR opiate replace* OR Methadone OR Buprenorphine 

OR subutex OR buprenex OR butrans OR suboxone OR narcotic antagonist* OR 

Butorphanol OR Naltrexone OR Naloxone OR narcan) OR ti(LAAM OR “l-alpha-

acetylmethydol” OR “l-alpha-acetylmethadol” OR “levo-alpha-acetylmethadol” OR “levo-

alpha-acetylmethydol” OR Opioid substitut* OR opioid replace* OR Opiate substitut* OR 

opiate replace* OR Methadone OR Buprenorphine OR subutex OR buprenex OR butrans 

OR suboxone OR narcotic antagonist* OR Butorphanol OR Naltrexone OR Naloxone OR 

narcan))

CINAHL (Ebsco)

# Query Results

S10 S3 AND S6 AND S9 39

S9 S7 OR S8 49,529

S8 nicotine OR Tobacco* OR smok* OR cigar* OR snuff OR e-cigar* 49,529

S7 (MH “Smoking+”) OR (MH “Tobacco+”) OR (MH “Nicotine Withdrawal”) OR (MH “Nicotine”) 33,793

S6 S4 OR S5 5,232

S5 LAAM OR “l-alpha-acetylmethydol” OR “l-alpha-acetylmethadol” OR “levo-alpha-acetylmethadol” 
OR “levo-alpha-acetylmethydol” OR Opioid substitut* OR opioid replace* OR Opiate substitut* OR 
opiate replace* OR Methadone OR Buprenorphine OR subutex OR buprenex OR butrans OR 
suboxone OR narcotic antagonist* OR Butorphanol OR Naltrexone OR Naloxone OR narcan

5,165

S4 (MH “Buprenorphine”) OR (MH “Methadone”) OR (MH “Narcotic Antagonists+”) 4,232

S3 S1 OR S2 126,586

S2 Pregnant OR pregnancy OR pregnancies OR prenatal OR Fetus OR foetus OR foetal OR fetal OR 
Placenta* OR “in utero” OR maternal OR perinatal

121,502

S1 (MH “Prenatal Exposure Delayed Effects”) OR (MH “Pregnancy+”) OR (MH “Pregnancy Trimesters
+”) OR (MH “Expectant Mothers”) OR (MH “Pregnancy Complications+”) OR (MH “Maternal 
Exposure”) OR (MH “Fetus+”) OR (MH “Placenta+”) OR (MH “Neonatal Abstinence Syndrome”)

99,804
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Cochrane Library (Wiley)

ID Search Hits

#1 MeSH descriptor: [Smoking] this term only 4902

#2 MeSH descriptor: [Tobacco Use Disorder] explode all trees 666

#3 MeSH descriptor: [Tobacco Use Cessation] explode all trees 2835

#4 MeSH descriptor: [Tobacco Use Cessation Products] explode all trees 126

#5 MeSH descriptor: [Smoking Cessation] explode all trees 2780

#6 MeSH descriptor: [Tobacco] explode all trees 206

#7 MeSH descriptor: [Tobacco Products] explode all trees 20

#8 MeSH descriptor: [Nicotine] explode all trees 1448

#9 Nicotine or Tobacco* or smok* or cigar* or snuff or e-cigar* 17279

#10 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 17279

#11 MeSH descriptor: [Pregnancy Complications] explode all trees 7162

#12 MeSH descriptor: [Pregnancy] explode all trees 5428

#13 MeSH descriptor: [Pregnancy Trimesters] explode all trees 1357

#14 MeSH descriptor: [Pregnant Women] explode all trees 77

#15 MeSH descriptor: [Prenatal Exposure Delayed Effects] explode all trees 225

#16 MeSH descriptor: [Maternal Exposure] explode all trees 29

#17 MeSH descriptor: [Fetus] explode all trees 1414

#18 MeSH descriptor: [Placenta] explode all trees 268

#19 MeSH descriptor: [Neonatal Abstinence Syndrome] explode all trees 29

#20 Pregnant or pregnancy or pregnancies or prenatal or Fetus or foetus or foetal or fetal or Placenta* or “in utero” or 
maternal or perinatal 31031

#21 #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 31492

#22 MeSH descriptor: [Buprenorphine] explode all trees 597

#23 MeSH descriptor: [Opiate Substitution Treatment] explode all trees74

#24 MeSH descriptor: [Opiate Substitution Treatment] explode all trees74

#25 MeSH descriptor: [Opioid-Related Disorders] explode all trees and with qualifiers: [Drug therapy - DT] 333

#26 MeSH descriptor: [Opioid-Related Disorders] explode all trees and with qualifiers: [Rehabilitation - RH] 629

#27 MeSH descriptor: [Methadone] explode all trees 861

#28 MeSH descriptor: [Narcotic Antagonists] explode all trees 817

#29 LAAM or “l-alpha-acetylmethydol” or “l-alpha-acetylmethadol” or “levo-alpha-acetyl methadol” or “levo-alpha-
acetylmethydol” or Opioid substitut* or opioid replace* or Opiate substitut* or opiate replace* or Methadone or 
Buprenorphine or subutex or buprenex or butrans or suboxone or narcotic antagonist* or Butorphanol or 
Naltrexone or Naloxone or narcan 5940

#30 #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 6042

#31 #10 and #21 and #30 in Cochrane Reviews (Reviews and Protocols), Other Reviews, Trials, Methods Studies, 
Technology Assessments and Economic Evaluations 88
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Figure 1. 
Study Identification Flow Diagram, adapted from (Moher, Liberati, Tetzlaff, & Altman, 

2009)
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Table 1

Summary of Studies Evaluating Smoking Cessation Treatment in Pregnant Women in Medication-Assisted 

Treatment for an Opioid Use Disorder

Authors N N includes Type of Treatment Classification Brief summary 
of findings

Biochemical Validation

Holbrook et 
al. (2011) 
(Holbrook & 
Kaltenbach, 
2011)

91 Methadone 
maintained 
pregnant 
(N=44) and 
non-
pregnant 
(N=47) 
cigarette 
smokers

6 week group 
smoking cessation 
intervention, training 
in coping skills for 
smoking cessation

Prospective The number of 
self reported 
daily cigarettes 
decreased by 
49% for pregnant 
patients and 32% 
for nonpregnant 
patients at 3-
month followup

Not done

Haug et al. 
(2004) 
(Haug et al., 
2004)

63 Methadone 
maintained 
pregnant 
cigarette 
smokers 
(≤26 weeks 
gestational 
age)

10 week intervention 
in two groups:
1.Motivational 
Enhancement 
Therapy (MET) 
(N=30)
2.Standard care 
(N=33)

Randomized controlled trial No difference in 
smoking between 
the two groups.
1.MET condition 
more likely to 
have progressed 
on the stage 
continuum than 
were SC women 
(35% vs. 15%)
2.SC group was 
more likely to 
have regressed 
on the stage 
continuum than 
were the MET 
participants 
(30% vs. 4%)

Breath carbon monoxide, 
urine cotinine

Tuten et al. 
(2012) 
(Tuten et al., 
2012)

102 Methadone 
maintained 
pregnant 
cigarette 
smokers 
(mean 
gestational 
age at entry 
= 16.6 
weeks)

12 week outpatient 
intervention in three 
groups:
1.Contingent 
behavioral incentive 
(N=42)
2.Noncontingent 
behavioral incentive 
(N=28)
3.Treatment as usual 
(N=32)

Randomized controlled trial 1.Contingent 
behavioral 
incentive group: 
48% met a target 
of 75% reduction 
in smoking, 31% 
were abstinent 
by week 12
2.Non-contingent 
behavior 
intervention 
group: 0% 
achieved 75% 
reduction and 
0% achieved 
abstinence
3.Treatment as 
usual group: 2% 
achieved a 75% 
reduction, 0% 
achieved 
abstinence

Breath carbon monoxide, 
urine cotinine

J Subst Abuse Treat. Author manuscript; available in PMC 2016 May 01.


