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Abstract: Up to 95% of women who use other substances also smoke tobacco during pregnancy.
Challenging psychosocial circumstances and other barriers that contribute to high levels of tobacco
dependence result in few quitting successfully. This case report describes the treatment of a highly
tobacco dependent 34-year-old pregnant woman with a history of recent substance use, mental illness
and trauma, enrolled in the Incentives to Quit Tobacco in Pregnancy program. Heavy smoking, both
during the day and overnight, was reported. An extensive history of quit attempts, as well as a
strong desire to cease tobacco use during pregnancy, was also noted. Treatment utilising extensive
behavioural supports, including financial incentives for carbon monoxide verified abstinence and
telephone-based counselling, in combination with nicotine replacement therapy (NRT), was offered
to assist cessation. Excellent uptake and adherence to all aspects of treatment saw tobacco cessation
achieved and maintained for 24 weeks while on the program. NRT used at doses well above those
recommended for pregnancy was required to alleviate strong withdrawal symptoms and maintain
abstinence. Daily monitoring of carbon monoxide, financial incentives for continued abstinence and
regular phone support were critical to maintaining motivation and preventing relapse to smoking.
Post-program relapse to smoking did occur, as is common, and highlights the need for longer-term
intensive support for pregnant women with complex behavioural and social problems. Given the
prevalence of tobacco smoking in such populations, long-term harm reduction treatment models
using extensive behavioural support in combination with NRT should be considered for inclusion in
current smoking cessation guidelines.

Keywords: tobacco use; smoking cessation; pregnancy; harm reduction; contingency management;
nicotine replacement therapy; counselling; substance use disorders; social disadvantage; mental illness

1. Introduction

The highest prevalence of tobacco smoking among disadvantaged populations occurs in those
who report harmful alcohol and other drug use [1]. Pregnant women who use alcohol and other
drugs are up to five times more likely to smoke than pregnant women who do not, with prevalence
estimates ranging from 71 to 95% [2–4]. In addition to the problems caused by tobacco and substance
use, women from this group are more likely to encounter socioeconomic disadvantage [5] and have
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concurrent mental health problems [6] and a history of trauma [7]. The use of tobacco as a coping
mechanism to relieve symptoms of stress, depression and anxiety [4,8] and a likelihood of being
highly tobacco-dependent [9] can contribute to women who use other substances experiencing more
severe nicotine withdrawal and greater difficulty quitting. Despite this, women with substance use
concerns report an overwhelming desire to stop smoking tobacco [4,10], although most will continue
throughout their pregnancy and beyond [2]. Effective treatments for tobacco dependence that address
the psychosocial barriers facing pregnant women with substance use concerns are limited [3].

Nicotine replacement therapy (NRT) is considered a first-line pharmacological treatment for
tobacco dependence in Australia and elsewhere [11], although its use in pregnancy has been
controversial [12]. While its effectiveness in pregnancy is supported [13], uncertainty about the
potential foetal harm caused by nicotine and a lack of confidence by health practitioners in prescribing
NRT has restricted recommendations for maternal use [12]. From a harm reduction perspective,
“clean nicotine” poses less risk to a pregnant woman and her foetus than exposure to the multitude
of toxins ingested when smoking combustible cigarettes [14]. Current guidelines in many countries
recommend that pregnant women use only the minimum effective, short-acting (e.g., gum, lozenge,
oral spray, inhalator) dose of NRT required to achieve abstinence [13,15]. Such forms and dosages
may not adequately relieve strong withdrawal symptoms and might account for the poor smoking
outcomes seen in trials of pregnant smokers, as explained in Chamberlain et al. [16]. Combining
NRT with behavioural supports (e.g., counselling, financial incentives) is known to improve smoking
cessation outcomes [17].

This case report describes the treatment challenges encountered by a pregnant woman with a
history of recent substance use enrolled in the Incentives to Quit Tobacco in Pregnancy (iQuiP) program.
iQuiP is a comprehensive smoking treatment being piloted across several substance use programs
in antenatal clinics in Australia [18]. It is offered to all clinic clients who are identified as smokers
and offers recipients a combination of evidence-based behavioural and pharmacological cessation
support (details below) to assist smoking cessation or reduction during their pregnancy through to
12 weeks postpartum.

2. Case Presentation

2.1. Demographics and History

A 34-year-old client of the Substance Use in Pregnancy and Parenting Service (SUPPS) within
a New South Wales (NSW) regional tertiary referral hospital was referred to the iQuiP program.
Initial antenatal presentation occurred at 23 weeks’ gestation. The woman resided in public housing
and was the sole caretaker of a four-year-old daughter, receiving income support for full-time parenting.
She reported experiencing physical and emotional violence prior to and during her current pregnancy,
perpetrated by the father of her children. This relationship had since ended.

Her medical history indicated asthma and beta thalassemia, a blood disorder that reduces
haemoglobin production causing a lack of oxygen to many parts of the body. She had a current
diagnosis of Bipolar Affective Disorder, Post-Traumatic Stress Disorder and a previous diagnosis of
Generalised Anxiety Disorder. She gave a history of cannabis consumption, commencing in her late
20s, with use of approximately one gram per day mixed with tobacco, primarily during the evening.
Cannabis consumption had ceased earlier in the current pregnancy and there was no current use of
alcohol, opiates, amphetamines or other substances. Ongoing problems with insomnia and general
restlessness were described. The research approval was granted by Hunter New England Human
Research Ethics Committee (Reference 17/04/12/4.05).

2.2. Tobacco Smoking

The woman reported smoking approximately 30 tailor-made or hand-rolled cigarettes per day.
She stated that she was highly motivated to stop smoking, citing the health impacts of smoking on
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her unborn baby and her own respiratory health. Initial assessment revealed that tobacco smoking
commenced at age 11, influenced by exposure to parental smoking and peer pressure. She described
waking to smoke approximately six times overnight.

The participant had an extensive history of quit attempts. Her longest period of cessation was
aided initially by nicotine patches and lasted four years, with social influences responsible for her
resumption of smoking. Other periods of cessation had been assisted by NRT and behavioural support
including hypnosis, counselling and Quitline services. Her most recent attempts to cease tobacco had
been in response to surgery and health concerns, although no attempts to cease during pregnancy had
been made.

An extended interview to understand the participant’s tobacco smoking-related experiences
revealed strong feelings of guilt about smoking during pregnancy and its adverse impact on her
unborn child. She reported smoking throughout her first pregnancy and that her daughter’s low birth
weight had been attributed to smoking. She described strong associations between smoking and coffee
consumption, and also boredom. At home, smoking was permitted inside some rooms, as well as
inside the car when children were not present. Her significant social supports (mother and sister) were
daily tobacco smokers. An intense fear of quitting and of the associated withdrawal symptoms were
highlighted. Despite this, the participant expressed a strong desire to cease tobacco for the long-term.

2.3. Laboratory and Diagnostic Data

Baseline data collection included an evaluation of current depression (Patient Health Questionnaire;
PHQ-9) [19], anxiety (Generalised Anxiety Disorder; GAD-7) [20], alcohol consumption (Alcohol Use
Disorders Identification Test for Consumption; AUDIT-C) [21], substance use and wellbeing (Australian
Treatment Outcomes Profile; ATOP) [22]. A screen for early exposure to physical, sexual and/or
emotional abuse and neglect (Childhood Trauma Questionnaire; CTQ) [23] was also undertaken
(see Supplementary Materials for instrument scoring details). Scores placed the participant in the
severe range for depressive symptoms (score 16/27) and the moderate range for anxiety symptoms
(score 10/21). No past-month use of alcohol, cannabis, methamphetamine, opioids, benzodiazepines
or cocaine were reported. On a visual analogue scale of 1–10 (where 1 is poor and 10 is excellent),
the participant self-rated her emotional health as 7, physical health as 4 and overall quality of life as
7. Childhood trauma scores suggested severe to extreme maltreatment in the categories of physical,
sexual and emotional abuse and emotional neglect. Physical neglect fell within the moderate to
severe category.

At baseline, a Fagerström Test for Nicotine Dependence [24] score of 9 determined heavy nicotine
dependence. Carbon monoxide (CO) concentrations in the exhaled breath indicated 44 parts per
million (ppm). To assess nicotine uptake from NRT during treatment, urine cotinine levels were
sampled during week 4 of abstinence.

2.4. Medication History

Her Bipolar Affective Disorder was currently being treated with olanzapine (10 mg daily) and
escitalopram (20 mg daily). Lithium treatment had ceased early in the pregnancy. Asthma was treated
with salbutamol and fluticasone metered dose inhalers, as required. Previous attempts at tobacco
cessation included using NRT (both short- and long-acting), varenicline and e-cigarettes.

2.5. Progress Through the Program

The intervention offered by iQuiP provided financial incentives for CO verified smoking abstinence
or reduction, an individually tailored supply of NRT and telephone-based counselling support.
Incentives have been cited as the single most effective treatment for pregnant women to stop
smoking [16]. CO was self-monitored and captured by video using a monitor provided by the
study. CO samples were recorded and uploaded to the study team twice daily (a minimum of eight
hours apart) for the first four weeks of abstinence, then once daily thereafter. Each sample below the
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abstinence threshold of 6 ppm earned a financial incentive. Incentive dollar values increased with every
verified sample and were available from program enrolment to delivery day. All short- and long-acting
forms of NRT were available and supplied free of charge to participants and their partners who
smoked and were available from program enrolment until 12 weeks postpartum. A telephone-based
counselling program designed for the current study was available for the duration of the program
until 12 weeks postpartum, with the goal of providing contact as often as required by the participant.

At the baseline assessment, where initial data collection and CO monitoring training were
completed, an NRT sample pack containing 24-hour 21 mg patches, 4 mg gum, 15 mg inhalators, 1 mg
oral spray and 4 mg lozenges was provided, along with education on their correct use. The participant
was encouraged to try each of these nicotine formulations over the following days to assess suitability
and effectiveness, with favoured products then supplied as needed for the duration of the program.
Due to overnight smoking and in liaison with the antenatal service, the participant was advised to
wear a patch for 24 hours. Weekly assessments by telephone were taken thereafter to monitor cigarette
consumption, review CO monitoring and incentives and track NRT adherence and side-effects.

Abstinence was achieved eight days after program enrolment and intense cravings and urges
to smoke were reported during the first two to three weeks. A combination of patch and several
short-acting NRT products helped achieve abstinence, with the patch and oral spray particularly useful
for the discontinuation of overnight smoking. Consumption of all provided forms of NRT increased
over the following two weeks. By week 3 of abstinence, daily usage was self-reported as: 1 × 21 mg
24-hour patch, 6 × 4 mg gum, 7 × 4 mg lozenges, 6 × 15 mg inhalator cartridges and 43 × 1 mg sprays
of oral spray, equating to approximately 180 mg of nicotine consumption over a 24-hour period.

While it is recognised that nicotine absorption from NRT is slower than that of inhaled nicotine,
and that a portion of oral nicotine will be swallowed and inactivated [25], a urinary cotinine sample was
completed to assess the risk of excessive nicotine dosing. Cotinine is a proximate metabolite of nicotine
and used as a biomarker of nicotine exposure. It remains stable within the body, having an average
half-life during pregnancy of approximately nine hours [26]. Sample results indicated a nicotine
exposure of 2041 µg/litre. Typical peak cotinine concentrations of a daily smoker range from 1000 to
8000 µg/litre [27], placing the participant’s exposure at the lower end of nicotine consumption. Over the
following weeks, NRT consumption stabilised and daily use of a 24-hour patch and approximately
90 sprays at 1 mg/spray of oral spray were reported by week 6 of abstinence.

Additional behavioural supports helped maintain abstinence for a period of 12 weeks until
delivery of a baby boy weighing 3300 grams at 38.5 weeks gestation. The positive reinforcement of
cessation using financial incentives provided much-needed motivation, with 101 verified CO samples
submitted indicating breath CO < 6 ppm. During this period, the participant accumulated $1069.90 in
voucher-based incentives. Ten 30-minute sessions of telephone-based support were also completed.

Postpartum abstinence was maintained—assisted by NRT and two sessions of telephone
support—despite financial incentives ceasing at delivery. Additional telephone support calls were
offered during this period, but not utilised. At the 12-week postpartum follow-up, abstinence was verified
with breath CO of 0 ppm. Whilst the use of nicotine patches had ceased due to problems with poor
adhesion to moist skin during the heat of summer, the use of oral spray was maintained at approximately
90 sprays per day. Consideration was given to the barriers of maintaining this level of use post-program,
given its price and lack of subsidised access. A recommendation to reconsider patches or alternative
forms, such as gum or lozenges, was made. These are subsidised by the Pharmaceutical Benefits Scheme
for a once-yearly 12-week supply, although a script was not requested or provided.

Program participation ceased at 12 weeks postpartum. The participant’s ongoing care and support
was transferred to a community health-based substance use counselling service. Follow-up reports
indicated that in the months following discharge, the participant returned to both cigarette smoking
and substance use. Documented challenges and contributing factors to relapse indicated low mood,
loneliness and unstructured spare time at home during the day, as well as an inability to afford regular
purchases of the oral spray.
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3. Discussion

This case presentation draws attention to the challenges of smoking cessation faced by pregnant
women with complex behavioural and social problems. We described a 34-year-old antenatal client
with a history of substance use, mental illness and trauma, who required extensive support to
achieve and maintain abstinence from tobacco smoking for 24 weeks while on the iQuiP program.
Strong withdrawal symptoms associated with heavy tobacco dependence, concomitant cessation
of substance use [28], overnight tobacco smoking [29] and accelerated nicotine metabolism [30]
required intensive behavioural support and high doses of NRT to overcome. Unique insights into the
participant’s dependence and cessation journey through regularly monitored biofeedback, objective
assessments of nicotine exposure and detailed case notes were highlighted.

The profile of the case presented is broadly representative of women who attend the high-risk
antenatal clinic. Women are referred from general antenatal or medical services for support with
alcohol and other drug concerns (not including tobacco). A retrospective audit of clinic records (N = 75)
completed in 2017 suggested that cannabis was the most commonly used substance (41%), followed
by opioids (22%) and amphetamines (20%). Of women attending, 92% smoked cigarettes during
their pregnancy, with 36% of these self-reporting a reduction in cigarettes smoked per day and 11%
quitting [31]. Significant co-morbid mental health and social issues, including involvement with
government family and justice services, are highly prevalent. The audit also indicated that the average
gestational age for first antenatal service appointment was 25 weeks, aligning with our case study’s
presentation at 23 weeks. In Australia, women with substance use concerns are more likely to present
later to antenatal care services than pregnant women in the general population, or to not receive care
at all, with stigma often being a major barrier to accessing support [32]. Late attendance hampers
treatment outcomes and prolongs neonatal exposure to potentially harmful toxins. The broader need
for strategies to identify and engage at-risk women earlier in the prenatal period is acknowledged.

The NRT dose consumed by this participant was well above that recommended for pregnancy but
was required to maintain tobacco abstinence. The iQuiP treatment regimen and decision-making of
associated clinicians was guided by an overarching philosophy of tobacco harm reduction. The regimen
encouraged the use of enough NRT to avoid severe nicotine withdrawal symptoms and allow the
participant to focus on the behavioural aspects of cessation, in contrast to the approach of many
antenatal healthcare settings where minimal exposure to nicotine is considered the best solution for
optimal maternal and foetal health outcomes.

Despite what appeared to be an excessive consumption of nicotine via NRT use, urinalysis indicated
that cotinine levels were similar to those of people consuming low levels of tobacco daily. It should
be noted that levels of cotinine may be three times lower in pregnant smokers than non-pregnant
smokers, due to increased clearance rates [32]. Thus, cotinine levels may not be representative of
nicotine exposure [33], but are nevertheless valuable in assessing the risk of excessive nicotine dosing.
Moreover, these results highlight the risk of NRT under-dosing and potential impairment of a quit
attempt. Recommendations for higher doses to assist maternal cessation, especially in highly dependent
smokers, have been made in light of inconsistent evidence for NRT in pregnancy [16]. The current case
provides preliminary evidence for this.

Furthermore, the case highlights the need for a long-term government subsidised supply of NRT,
supported by behavioural therapy, to assist and maintain abstinence in heavily dependent smokers.
Free NRT played a pivotal role in sustaining abstinence in this case; for those without access to a funded
program, the current scheme subsidised by the Australian Government of a once-per-annum 12 week
supply for non-indigenous Australians would not adequately assist them to achieve cessation. This is
further compounded by the lack of subsidised combination NRT therapy (patch plus short-acting
form) or fast-acting varieties such as oral spray, both of which are effective and well-suited to highly
dependent smokers [11,34].

There is also a need for smoking cessation programs such as iQuiP to provide longer-term
intensive behavioural support to assist heavily dependent smokers in remaining smoke free in the
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postpartum period and beyond. Relapse is common in the substance dependence cycle, and tobacco
dependence is also a chronic relapsing condition. Most (75%) of women who quit during the prenatal
period will return to tobacco smoking within 12 months of delivery [35]. Relapse is mediated by
multiple environmental and individual factors, including stress and depression [34]. In this case,
the termination of incentives at birth, a reduction in telephone support, the discontinuation of free NRT
and the prohibitive price of oral spray in particular, may have also contributed to relapse. Continued
intensive support, particularly contingent incentives and more frequent counselling, could provide
positive reinforcement and is well placed to motivate women during challenging circumstances when
the potential for relapse is high. This, combined with a subsidised ongoing supply of NRT, could
have ultimately made the difference between relapsing and maintaining long-term abstinence from
tobacco. Additional long-term follow-up with participants would potentially supply a rich source of
information to inform future approaches.

4. Conclusions

The case highlights the complexities of treating tobacco smoking in pregnant women with
complex behavioural and social challenges and the need for intensive supports to achieve abstinence.
It appears that the comprehensive multimodal approach provided in this case may benefit pregnant
women who engage in high-risk behaviours such as substance use to change smoking behaviours
in the prenatal period. Given the elevated prevalence of tobacco smoking in high-priority maternal
populations, treatment models using intensive behavioural support in combination with a long-term
supply of NRT could be considered for inclusion in smoking cessation guidelines for all such
groups. These include women who are substance dependent, homeless, mentally unwell, socially
disadvantaged and potentially includes women who are Aboriginal and Torres Strait Islanders,
depending on community acceptance.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/13/4770/s1:
Table S1: Patient Health Questionnaire-9 scoring and interpretation, Table S2: Generalised Anxiety Disorder-7
scoring and interpretation, Table S3: Childhood Trauma Questionnaire scoring and interpretation, Table S4:
Fagerström Test for Nicotine Dependence scoring and interpretation.

Author Contributions: Tobacco-related care was undertaken by M.A.J. under the clinical guidance of G.S.G.
The case-report was conceived by G.S.G, while M.A.J. drafted, edited and revised the manuscript with critical
input from all authors: A.L.B. (Amanda L. Brown), G.S.G., A.L.B. (Amanda L. Baker), A.J.D. and A.D. All authors
have read and agreed to the published version of the manuscript.

Funding: The iQuiP program has been supported by the New South Wales Health Translational Research Grant
Scheme (TRGS) grant (Reference number 283).

Acknowledgments: We would like to acknowledge all participants in the Incentives to Quit Tobacco in Pregnancy
(iQuiP) program and their motivation to address tobacco dependence, despite the many challenges they experience.
We would also like to recognise clinicians from the participating antenatal substance use services that encourage
and support both the women and the program, in pursuit of reducing the harms caused by tobacco dependence
in pregnancy.

Conflicts of Interest: The Authors declare no conflict of interest.

References

1. Guydish, J.; Passalacqua, E.; Pagano, A.; Martínez, C.; Le, T.; Chun, J.; Tajima, B.; Docto, L.; Garina, D.;
Delucchi, K. An international systematic review of smoking prevalence in addiction treatment. Addiction
2015, 111, 220–230. [CrossRef] [PubMed]

2. Chisolm, M.; Fitzsimons, H.; Leoutsakos, J.-M.S.; Acquavita, S.; Heil, S.H.; Wilson-Murphy, M.; Tuten, M.;
Kaltenbach, K.; Martin, P.R.; Winklbaur, B.; et al. A Comparison of Cigarette Smoking Profiles in Opioid-Dependent
Pregnant Patients Receiving Methadone or Buprenorphine. Nicotine Tob. Res. 2013, 15, 1297–1304. [CrossRef]

3. Akerman, S.C.; Brunette, M.F.; Green, A.I.; Goodman, D.J.; Blunt, H.; Heil, S.H. Treating tobacco use disorder
in pregnant women in medication-assisted treatment for an opioid use disorder: A systematic review. J. Subst.
Abus. Treat. 2014, 52, 40–47. [CrossRef] [PubMed]

http://www.mdpi.com/1660-4601/17/13/4770/s1
http://dx.doi.org/10.1111/add.13099
http://www.ncbi.nlm.nih.gov/pubmed/26392127
http://dx.doi.org/10.1093/ntr/nts274
http://dx.doi.org/10.1016/j.jsat.2014.12.002
http://www.ncbi.nlm.nih.gov/pubmed/25592332


Int. J. Environ. Res. Public Health 2020, 17, 4770 7 of 8

4. Fallin-Bennett, A.; Miller, A.; Ashford, K. Smoking Among Pregnant Women in Outpatient Treatment for
Opioid Dependence: A Qualitative Inquiry. Nicotine Tob. Res. 2016, 18, 1727–1732. [CrossRef]

5. Twyman, L.; Bonevski, B.; Paul, C.; Bryant, J. Perceived barriers to smoking cessation in selected vulnerable
groups: A systematic review of the qualitative and quantitative literature. BMJ Open 2014, 4, e006414.
[CrossRef] [PubMed]

6. Nunes, E.V.; Rounsaville, B.J. Comorbidity of substance use with depression and other mental disorders:
FromDiagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) to DSM-V. Addiction
2006, 101, 89–96. [CrossRef] [PubMed]

7. Blalock, J.A.; Minnix, J.A.; Mathew, A.R.; Wetter, D.W.; McCullough, J.P.; Cinciripini, P.M. Relationship of
childhood trauma to depression and smoking outcomes in pregnant smokers. J. Consult. Clin. Psychol. 2013,
81, 821–830. [CrossRef]

8. Page, R.L.; Padilla, Y.C.; Hamilton, E.R. Psychosocial Factors Associated with Patterns of Smoking
Surrounding Pregnancy in Fragile Families. Matern. Child Health J. 2012, 16, 249–257. [CrossRef]

9. Kalman, D.; Morissette, S.B.; George, T.P. Co-Morbidity of Smoking in Patients with Psychiatric and Substance
Use Disorders. Am. J. Addict. 2005, 14, 106–123. [CrossRef]

10. Acquavita, S.; Talks, A.; Fiser, K. Facilitators and Barriers to Cigarette Smoking While Pregnant for Women
with Substance Use Disorders. Nicotine Tob. Res. 2017, 19, 555–561. [CrossRef]

11. Cahill, K.; Stevens, S.; Perera, R.; Lancaster, T. Pharmacological interventions for smoking cessation:
An overview and network meta-analysis. Cochrane Database Syst. Rev. 2013, 2013. [CrossRef]

12. Bar-Zeev, Y.; Lim, L.L.; Bonevski, B.; Gruppetta, M.; Gould, G.S. Nicotine replacement therapy for smoking
cessation in pregnancy. Med. J. Aust. 2018, 208, 46–51. [CrossRef]

13. Coleman, T.; Chamberlain, C.; Davey, M.A.; Cooper, S.E.; Leonardi-Bee, J. Pharmacological interventions for
promoting smoking cessation during pregnancy. Cochrane Database Syst. Rev. 2015, 12, CD010078. [CrossRef]
[PubMed]

14. Cox, S.; Dawkins, L. Global and local perspectives on tobacco harm reduction: What are the issues and
where do we go from here? Harm Reduct. J. 2018, 15, 32. [CrossRef]

15. The Royal Australian College of General Practitioners. Clinical Guideline on Supporting Smoking Cessation:
A Guide for Health Professionals. Available online: https://www.racgp.org.au/getattachment/00185c4e-441b-
45a6-88d1-8f05c71843cd/Supporting-smoking-cessation-A-guide-for-health-professionals.aspx (accessed on
5 March 2020).

16. Chamberlain, C.; O’Mara-Eves, A.; Porter, J.; Coleman, T.; Perlen, S.M.; Thomas, J.; E McKenzie, J. Psychosocial
interventions for supporting women to stop smoking in pregnancy. Cochrane Database Syst. Rev. 2017,
2, CD001055. [CrossRef] [PubMed]

17. Stead, L.F.; Koilpillai, P.; Fanshawe, T.R.; Lancaster, T. Combined pharmacotherapy and behavioural
interventions for smoking cessation. Cochrane Database Syst. Rev. 2016, 3. [CrossRef] [PubMed]

18. A Jackson, M.; Brown, A.L.; Baker, A.L.; Gould, G.S.; Dunlop, A. The Incentives to Quit tobacco in Pregnancy
(IQuiP) protocol: Piloting a financial incentive-based smoking treatment for women attending substance use
in pregnancy antenatal services. BMJ Open 2019, 9, e032330. [CrossRef]

19. Gilbody, S.; A Richards, D.; Brealey, S.; Hewitt, C. Screening for Depression in Medical Settings with the
Patient Health Questionnaire (PHQ): A Diagnostic Meta-Analysis. J. Gen. Intern. Med. 2007, 22, 1596–1602.
[CrossRef]

20. Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Löwe, B. A Brief Measure for Assessing Generalized Anxiety
Disorder. Arch. Intern. Med. 2006, 166, 1092–1097. [CrossRef] [PubMed]

21. Bush, K.; Kivlahan, D.R.; McDonell, M.B.; Fihn, S.D.; Bradley, K.A. The AUDIT Alcohol Consumption
Questions (AUDIT-C) An Effective Brief Screening Test for Problem Drinking. Arch. Intern. Med. 1998, 158,
1789–1795. [CrossRef] [PubMed]

22. Ryan, A.; Holmes, J.; Hunt, V.; Dunlop, A.; Mammen, K.; Holland, R.; Sutton, Y.; Sindhusake, D.; Rivas, G.;
Lintzeris, N. Validation and implementation of the Australian Treatment Outcomes Profile in specialist drug
and alcohol settings. Drug Alcohol Rev. 2013, 33, 33–42. [CrossRef] [PubMed]

23. Bernstein, D.P.; Ahluvalia, T.; Pogge, D.; Handelsman, L. Validity of the Childhood Trauma Questionnaire in
an Adolescent Psychiatric Population. J. Am. Acad. Child Adolesc. Psychiatry 1997, 36, 340–348. [CrossRef]
[PubMed]

http://dx.doi.org/10.1093/ntr/ntw023
http://dx.doi.org/10.1136/bmjopen-2014-006414
http://www.ncbi.nlm.nih.gov/pubmed/25534212
http://dx.doi.org/10.1111/j.1360-0443.2006.01585.x
http://www.ncbi.nlm.nih.gov/pubmed/16930164
http://dx.doi.org/10.1037/a0033381
http://dx.doi.org/10.1007/s10995-010-0735-z
http://dx.doi.org/10.1080/10550490590924728
http://dx.doi.org/10.1093/ntr/ntw268
http://dx.doi.org/10.1002/14651858.CD009329.pub2
http://dx.doi.org/10.5694/mja17.00446
http://dx.doi.org/10.1002/14651858.CD010078.pub2
http://www.ncbi.nlm.nih.gov/pubmed/26690977
http://dx.doi.org/10.1186/s12954-018-0239-5
https://www.racgp.org.au/getattachment/00185c4e-441b-45a6-88d1-8f05c71843cd/Supporting-smoking-cessation-A-guide-for-health-professionals.aspx
https://www.racgp.org.au/getattachment/00185c4e-441b-45a6-88d1-8f05c71843cd/Supporting-smoking-cessation-A-guide-for-health-professionals.aspx
http://dx.doi.org/10.1002/14651858.CD001055.pub5
http://www.ncbi.nlm.nih.gov/pubmed/28196405
http://dx.doi.org/10.1002/14651858.CD008286.pub3
http://www.ncbi.nlm.nih.gov/pubmed/27009521
http://dx.doi.org/10.1136/bmjopen-2019-032330
http://dx.doi.org/10.1007/s11606-007-0333-y
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
http://dx.doi.org/10.1001/archinte.158.16.1789
http://www.ncbi.nlm.nih.gov/pubmed/9738608
http://dx.doi.org/10.1111/dar.12083
http://www.ncbi.nlm.nih.gov/pubmed/24206571
http://dx.doi.org/10.1097/00004583-199703000-00012
http://www.ncbi.nlm.nih.gov/pubmed/9055514


Int. J. Environ. Res. Public Health 2020, 17, 4770 8 of 8

24. Fagerstrom, K.-O. Measuring degree of physical dependence to tobacco smoking with reference to
individualization of treatment. Addict. Behav. 1978, 3, 235–241. [CrossRef]

25. Le Houezec, J. Role of nicotine pharmacokinetics in nicotine addiction and nicotine replacement therapy:
A review. Int. J. Tuberc. Lung Dis. 2003, 7, 811–819.

26. Benowitz, N.L. Pharmacology of nicotine: Addiction, smoking-induced disease, and therapeutics. Annu. Rev.
Pharmacol. Toxicol. 2009, 49, 57–71. [CrossRef] [PubMed]

27. Sydney Local Health District. Cotinine: Urine in Sydney South West Pathology Service Laboratory Handbook;
Sydney Local Health District: Sydney, Australia, 2019.

28. McClure, E.A.; Baker, N.L.; Sonne, S.C.; Ghitza, U.E.; Tomko, R.L.; Montgomery, L.; Babalonis, S.; Terry, G.E.;
Gray, K.M. Tobacco use during cannabis cessation: Use patterns and impact on abstinence in a National Drug
Abuse Treatment Clinical Trials Network study. Drug Alcohol Depend. 2018, 192, 59–66. [CrossRef] [PubMed]

29. Peters, E.N.; Fucito, L.M.; Novosad, C.; Toll, B.A.; O’Malley, S.S. Effect of night smoking, sleep disturbance,
and their co-occurrence on smoking outcomes. Psychol. Addict. Behav. 2011, 25, 312–319. [CrossRef]

30. Dempsey, D.; Jacob, P.; Benowitz, N.L.; Iii, P.J. Accelerated Metabolism of Nicotine and Cotinine in Pregnant
Smokers. J. Pharmacol. Exp. Ther. 2002, 301, 594–598. [CrossRef] [PubMed]

31. Jackson, M.; Gould, G.; Brown, A.; Baker, A.; Perry, N.; Bonevski, B.; Attia, J.; Haber, P.; Norris, M.;
Nean, M.; et al. Pregnancy and birth outcomes of women with tobacco and other substance use problems.
In Proceedings of the Australasian Professional Society on Alcohol & other Drugs Conference, Melbourne,
Australia, 12–15 November 2017; Volume S1, pp. 4–73.

32. Benowitz, N.L.; Dempsey, D.A. Pharmacotherapy for smoking cessation during pregnancy. Nicotine Tob. Res.
2004, 6, 189–202. [CrossRef]

33. Taghavi, T.; Arger, C.A.; Heil, S.H.; Higgins, S.T.; Tyndale, R.F. Cigarette consumption and biomarkers of
nicotine exposure during pregnancy and postpartum. Addiction 2018, 113, 2087–2096. [CrossRef]

34. Hansson, A.; Hajek, P.; Perfekt, R.; Kraiczi, H. Effects of nicotine mouth spray on urges to smoke, a randomised
clinical trial. BMJ Open 2012, 2, e001618. [CrossRef] [PubMed]

35. Orton, S.; Coleman, T.; Coleman-Haynes, T.; Ussher, M. Predictors of Postpartum Return to Smoking:
A Systematic Review. Nicotine Tob. Res. 2017, 20, 665–673. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/0306-4603(78)90024-2
http://dx.doi.org/10.1146/annurev.pharmtox.48.113006.094742
http://www.ncbi.nlm.nih.gov/pubmed/18834313
http://dx.doi.org/10.1016/j.drugalcdep.2018.07.018
http://www.ncbi.nlm.nih.gov/pubmed/30218864
http://dx.doi.org/10.1037/a0023128
http://dx.doi.org/10.1124/jpet.301.2.594
http://www.ncbi.nlm.nih.gov/pubmed/11961061
http://dx.doi.org/10.1080/14622200410001669169
http://dx.doi.org/10.1111/add.14367
http://dx.doi.org/10.1136/bmjopen-2012-001618
http://www.ncbi.nlm.nih.gov/pubmed/23015605
http://dx.doi.org/10.1093/ntr/ntx163
http://www.ncbi.nlm.nih.gov/pubmed/29065203
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Case Presentation 
	Demographics and History 
	Tobacco Smoking 
	Laboratory and Diagnostic Data 
	Medication History 
	Progress Through the Program 

	Discussion 
	Conclusion 
	References

