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Abstract

Background and aims: Up to 95% of pregnant women seeking treatment for alcohol and

other drug (AOD) use smoke tobacco. Previous reviews indicate few effective smoking

cessation treatments for this group. This updated review aimed to identify and measure

the efficacy of smoking cessation interventions trialled among pregnant women in AOD

treatment settings who smoke tobacco.

Methods: A narrative synthesis was conducted following the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses statement. Studies involving psychological,

behavioural or pharmacological interventions used to treat tobacco use, including elec-

tronic nicotine delivery systems, for pregnant women of any age, who smoked tobacco

and were seeking/receiving treatment, or in post-treatment recovery for AOD concerns,

were reviewed. MEDLINE, PsycINFO, CINAHL, EMBASE and ProQuest databases, grey

literature and reference lists were searched, and field experts were contacted for

unpublished study data. The Effective Public Health Practice Project tool assessed study

quality. The review was pre-registered with PROSPERO no. CRD42018108777.

Results: Seven interventions (two randomised controlled trials, two single-arm pilot stud-

ies, two program evaluations and one causal comparative study) treating 875 women

were identified. All were United States (US)-based and targeted women with drug

dependence, but not alcohol dependence. Three interventions used contingency man-

agement, five provided behavioural counselling, and one offered nicotine replacement

therapy. All reported reductions in cigarette consumption; one contingency

management-based study demonstrated higher abstinence rates compared with controls

at treatment-end that were not maintained at follow-up. Four of six studies were rated

as methodologically weak and one unpublished study was not rated.

Conclusions: Conclusions about the efficacy of smoking interventions for pregnant

women with alcohol and other drug concerns who also smoke tobacco are hindered by

the paucity of available data and poor methodological quality of included studies.
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INTRODUCTION

Across countries and cultures, the highest rates of tobacco smoking

are seen in groups who experience the lowest levels of socioeco-

nomic advantage [1]. In Australia, the most disadvantaged pregnant

women are six times more likely to smoke during the first half of

their pregnancy than the least disadvantaged women (18% com-

pared to 3%) [2]. These women are also more likely to experience

problematic alcohol and other drug (AOD) use [3] with up to 95%

of those seeking treatment for substance use in pregnancy

reporting tobacco smoking [4,5]. These figures are in stark contrast

to those of general population pregnant women who smoke, cur-

rently at 10% in Australia [6].

Smoking rates in populations with maternal substance use are

influenced and perpetuated by many of the psychosocial challenges

that characterise this group, including stigma [7], mental illness [8],

trauma [9], intimate partner violence and child protection issues

[10]. Although smoking cessation often receives little attention

[11], many women express a desire to quit, motivated by the

health of their baby [12,13]. Smoking cessation treatments with an

evidence-base in pregnancy, including nicotine replacement therapy

(NRT) [14], contingency management (CM), and behavioural

counselling are available [15], but evidence for their effectiveness

in this population is lacking.

The dearth of research in this area was highlighted by two

reviews. The first from 2014 was restricted to pregnant women

receiving opioid agonist treatment (OAT) [5]. Three behavioural inter-

ventions were identified [16–18], with one having a significant impact

on smoking abstinence [16]. A second from 2011 examined all

pregnancy specific, experimentally designed cessation interventions

from 1990 to 2010 [19]. Of the 97 found, two targeted AOD

populations [17,20]. One study [17] appeared in the aforementioned

review, but neither resulted in significant abstinence for

participants. The restricted search criteria may have overlooked some

trialled interventions, and an up-to-date review with wider scope is

required.

Review aim and scope

This review will identify and examine interventions that quantitatively

assess smoking cessation outcomes trialled in pregnant women

receiving AOD treatment who smoke tobacco, regardless of their sub-

stance of concern, study methodology or time since studied. Findings

will be used to inform future interventions to address the extensive

presence of smoking in this high-priority group.

METHODS

This review is reported according to recommendations outlined in the

Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) statement [21]. The review was registered with PROSPERO

(no. CRD42018108777) before protocol publication [22].

Search strategies

Given the limited number of studies, small sample sizes and nega-

tive findings found in earlier reviews, a search strategy that consid-

ered publication bias was devised. MEDLINE, PsycINFO, CINAHL,

EMBASE and ProQuest Dissertations and Theses Global were

searched using a combination of terms associated with tobacco

use, pregnancy, psychoactive substance use and smoking cessation

interventions (see Supporting Information). Database searches were

conducted in February 2019, January 2020 and updated in May

2021. Three iterations of a Google Scholar search, limiting results

to 20 pages, and a review of reference lists were also performed.

Last, field experts were contacted about studies that matched the

criteria, but had not been published or identified in the search

strategy.

Inclusion criteria

Studies of any design methodology that quantitatively reported

changes in tobacco smoking behaviours were included. ‘Tobacco’ for
this review, encompassed all combustible products including ciga-

rettes, cigars, pipes and hookahs.

Participants were pregnant women of any age who smoked

tobacco and were seeking or receiving treatment, or in post-treatment

recovery, for AOD concerns. Interventions included any psychological,

behavioural or pharmacological treatments used to treat tobacco use,

including electronic nicotine delivery systems. Treatments specifically

targeting cannabis smoking were excluded.

Data extraction

Abstract screening against eligibility criteria, full text reviews and data

extraction was completed independently by M.A.J. and K.M. Reasons

for article exclusion were documented and any discrepancies resolved

by discussion.

Quality of evidence

A qualitative assessment of included published studies was under-

taken using the Effective Public Health Practice Project (EPHPP) qual-

ity assessment tool for quantitative studies [23]. This tool evaluates

selection bias, study design, confounders, blinding, data collection

methods and withdrawals/dropouts as ‘strong’, ‘moderate’ or ‘weak’.
An overall global rating of strong (no weak ratings), moderate (one
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weak rating) or weak (two or more weak ratings) is made. The

‘blinding’ criteria were considered inappropriate for the studies under

review. Its inclusion skewed results unnecessarily yielding a weak

rating for all but one study.

Data synthesis

The small number of studies and heterogeneity of research designs,

interventions and smoking-related outcome measures, precluded

meta-analysis. A narrative synthesis of outcomes was instead

conducted.

RESULTS

The initial search returned over 2000 articles, of which six were

included in the final review [16–18,20,24,25] including four previously

identified [16–18,20]. The unpublished results of an additional study

came from an expert contact [26]. Figure 1 illustrates the screening

process. Table 1 details the reviewed studies.

Study characteristics

All studies were conducted in the United States (US) between 1996

and 2019, incorporating 875 women. They comprised a variety of

methodological designs: two randomized controlled trials (RCTs)

[16,17]; two single-arm pilot studies [24,26]; two program evaluations

[20,25] and one causal comparative study [18].

Participants

Five studies targeted women receiving OAT [16–18,24,26] and two

targeted those in treatment for general drug dependence [20,25].. No

studies among women receiving alcohol treatment were found.

Interventions

All interventions incorporated two or three evidence-based

smoking cessation strategies including an educational component

(verbal or printed materials). Three treatments used CM, a

strategy that incentivises smoking abstinence or reduction to

positively reinforce desired behaviour changes. Financial incentives

[16,26] or prize-based incentives [20] were delivered, contingent

on carbon monoxide (CO) samples being below a predetermined

target.

Six treatments provided behavioural counselling, delivered either

individually [17,25,26] or in group format [18,20,24]. Two studies also

added individualised support via external referrals and assistance to

address barriers to cessation [24] or positive verbal reinforcement

from staff during clinic encounters [25]. Only one treatment offered

participants access to NRT [20].

Outcome measures

Smoking related

Four studies provided self-reported cigarettes per day (CPD) data at

baseline and follow-up [16,18,24,26]. Others provided proportional

CPD data [25], significance statistics without group means [17] and

numbers of tobacco use days in the past 30 [20].

Five studies sought biochemical verification of smoking status

using breath CO [16,17,20,24,26] with cut-offs varying from ≤3 to

<10 p.p.m. Urine cotinine (200 ng/mL cut-off) provided additional

verification in two studies [16,17]. Other tobacco use outcomes

included nicotine dependence [24]; nicotine withdrawal symptoms

[20]; motivation and confidence to quit [24]; stages-of-change contin-

uum [17,20]; and second hand smoke exposure [24]. One study exam-

ined predictors of smoking outcomes [18].

Other outcomes

Three studies assessed treatment acceptability [20,24,25]. One evalu-

ated improvements in maternal depression, anxiety and recovery capi-

tal [24] and one CM study provided group comparisons of pregnancy

and neonatal outcomes impacted by smoking. Incentive earnings were

also reported [16]. No studies assessed changes in other substance

use as an outcome.

Quality

Overall, one study was rated strong, one moderate and four weak. No

assessment was made for the unpublished study [26].

Intervention outcomes

Interventions not previously reviewed

Fallin-Bennett et al. evaluated a group-counselling program in preg-

nant and postpartum women receiving OAT (n = 50) [24]. The pro-

gram produced significant reductions in past 30-day CPD. CO also

decreased, but not significantly. Decreased nicotine dependence

and improved depression, anxiety and stress symptomatology was

reported. Confidence and motivation to quit increased, although

not significantly. Decreased cigarette consumption led to increased

recovery capital being available to sustain abstinence from sub-

stance use, again not significantly. A total of 124 referrals to assist
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in reducing barriers to cessation were given to 38 women, mostly

for external smoking cessation classes, counselling, contraception or

obstetric care.

An unpublished pilot study by Kurti assessed whether incentiv-

izing gradual reductions in smoking rather than complete absti-

nence would be more effective in pregnant, opioid dependent

women (n = 15) [26]. Financial incentives were offered for achiev-

ing CO-verified reduction targets (identical to Tuten et al. [16])

over 12-weeks, before incentives were contingent on cotinine-

verified abstinence. Some participants achieved CO-verified absti-

nence at treatment-end, but were not supported by cotinine

verification, so no follow-ups were made. Reductions in CPD were

reported.

Waller et al. evaluated an education and counselling-based

smoking cessation program for women with AOD concerns

enrolled in a substance use prevention program (n = 514) [25].

Approximately half either abstained or reduced smoking. However,

no statistics or verification of self-report were provided. Women

reported increased awareness of smoking related harm and overall

program satisfaction.

Previously reviewed interventions

An RCT by Tuten et al. examined the effectiveness of a 12-week

intervention using contingent incentives to reduce tobacco smoking

in women receiving OAT (n = 102) [16]. Their treatment group had

significantly higher rates of CO verified smoking abstinence and

reduction at end-of-treatment, but this was not maintained at follow-

up. This was the only study that provided evidence for tobacco

smoking abstinence and provided comparisons of maternal and neo-

natal outcomes, finding clinically relevant differences between treat-

ment and comparison groups.

Haug et al. reported on a 6-week RCT of counselling-based

smoking intervention versus standard care to promote abstinence in

pregnant women receiving OAT (n = 63) [17]. CPD decreased signifi-

cantly from baseline to follow-up, however, CO and cotinine

increased significantly over the same period. The treatment group

were significantly more likely to have progressed on the stages-

of-change continuum at follow-up than those from standard care.

Holbrook et al. compared a 6-week group counselling interven-

tion between pregnant and parenting women receiving OAT (n = 91)

F I G U R E 1 Search process and study
selection
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[18]. No differences in CPD at treatment end or follow-ups were iden-

tified. Overall self-reported CPD reduced in pregnant women, with

some reported abstinence, but supporting data was absent. Lower

pre-intervention nicotine use and cigarette cravings predicted suc-

cessful reduction in smoking, but greater intervention satisfaction

predicted smaller reductions.

Ker et al. [20] assessed an incentive-based involuntary smoking

cessation program in pregnant women attending a smoke-free resi-

dential rehabilitation facility. Smokers’ CO levels reduced to non-

smokers’ levels and were lower than those from a comparison facility,

although no statistics were provided. Program-leavers’ motivation to

quit was significantly higher than their comparison counterparts.

DISCUSSION

This review identified seven studies that examined smoking cessation

in pregnant women with substance use concerns, adding three studies

to the four described in previous reviews. All interventions provided

at least two evidence-based cessation strategies including an educa-

tional component. However, studies varied in terms of methodology,

treatment strategies and outcomes, making conclusions about effec-

tive treatment approaches for this group difficult. Only one demon-

strated abstinence in their CM-based treatment group compared to

controls, although this was not sustained post-treatment [16].

Such results highlight the need for research that overcomes the

limitations of these studies and emphasises the barriers associated

with maternal AOD treatment. Tuten et al. v [16] suggested that

future treatments incorporate longer treatment durations to counter

high rates of post-treatment relapse. Investigators of the unpublished

study [26] proposed that CM may be less effective for opioid-

dependent women after achieving quit rates averaging 37% in CM

programs for non-opioid-dependent pregnant smokers [27].

Consumer perspectives on facilitators of smoking abstinence may pro-

vide future solutions, and researchers should consider specific chal-

lenges including responding to high levels of nicotine dependence,

psychosocial complexity and other substance use treatment in this

group.

Five studies showed cigarette consumption reductions ranging

from 37% to 71% at the longest follow-up. Maternal smoking reduc-

tion is often rejected by health experts because it may increase com-

pensatory smoking [28] and deter women from accepting cessation

support [29]. However, reductions in tobacco-related harm such as

improvements in women’s health and neonatal outcomes identified

here are valuable by-products of treatment participation [30] and their

educational value and potential to assist future attempts should be

considered.

The review revealed some notable weaknesses, including a con-

centration of US-based studies, impacting generalisability because of

diverging AOD treatment paradigms across countries. Research qual-

ity and rigor was also lacking. The methodological heterogeneity, low

quality, inconsistent/missing data and limited sample sizes of studies
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precluded a meta-analysis, making conclusions about treatment effec-

tiveness challenging. Rigor and supporting evidence are necessary for

evaluating smoking treatments, especially in groups where under-

reporting of CPD because of stigma and fear is elevated [31].

Only one study offered pharmacological and behavioural support

[20], an effective combination in non-maternal populations [32]. Lim-

ited evidence for NRT in pregnancy populations may have deterred its

inclusion in these studies. No interventions included e-cigarettes as a

cessation aid, potentially because of their emerging status and lack of

evidence in pregnancy. Additionally, no studies targeted women in

treatment for alcohol dependence, reflecting the general paucity of

treatments for maternal alcohol dependence and the need for

research on how to better engage this group in treatment [33].

CONCLUSION

This review identified tobacco smoking cessation interventions trialled

in pregnant women with AOD concerns; however, the heterogeneity

of interventions and lack of rigor hindered conclusions regarding

effective approaches. Evidence of abstinence was scarce, but signifi-

cant reductions in cigarette consumption were achieved using effec-

tive general-population strategies and these were associated with a

range of positive outcomes. The review highlights the shortage of

interventional studies and the difficulty in achieving lasting abstinence

in this complex, high-priority group.

Further intervention development is needed with consistent

outcome measurements and rigorous testing methods that allow

meaningful synthesis. Examination of combined behavioural and phar-

macological strategies with consumer input is also recommended.
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