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Presentation Overview

• Smoking in pregnancy

• Smoking cessation intervention study
– What we did

– How we did it

– What we found

• What now?



Health risks associated with smoking 
cigarettes in pregnancy

• Preterm birth
• Stillbirth
• Low birth weight
• Miscarriage
• Placental complications
• Premature rupture of membranes
• Sudden infant death syndrome
• Exposure to cancer causing chemicals
Cnattingius (2004) Nicotine and Tobacco Research; 
Buka et al. (2003) American Journal of Psychiatry



Alaska Department of Health and Social Services, Query 
Results, 2018

• AN women 3 times more likely to smoke 

cigarettes in pregnancy compared to White 

women (27% vs 8.7%) and other ethnic groups 

(7%) in Alaska

• How can we try to reduce this disparity?

– Create a culturally tailored tobacco cessation 

intervention and test it



Phase 1: Identify level of tobacco exposure 
in mother’s and their babies

Flanagan et al. (2016) Nicotine and 
Tobacco Research

• When smoke a cigarette, exposed to nicotine 
and chemicals that can cause cancer, like NNK

• The body breaks down nicotine into cotinine 
and NNK into NNAL



• Cotinine and NNAL last longer in the body and 
are therefore better indicators of tobacco 
exposure

• We found a moderate relationship between 
maternal urine cotinine levels and infant urine 
NNAL levels

Flanagan et al. (2016) Nicotine and 
Tobacco Research



Phase 2: Develop an intervention that provides 
pregnant women with information about their 
unborn infant’s exposure to cancer causing 
agents

• Individual interviews with pregnant  and postpartum 
women and with support persons 
(family/friends/partners)

• Got input on best way to present biomarker 
feedback information in an intervention tailored to 
help pregnant AN women to stop smoking cigarettes

Koller et al. (2016) Nicotine and Tobacco 
Research



Phase 3: Determine if intervention is feasible 
and effective in helping women stop using 
tobacco

• Evidence that biomarker feedback combined with 
cessation could reduce smoking in pregnancy

• This study involved testing pregnant woman’s urine 
for cotinine and showing her how this related to her 
baby’s potential exposure to NNAL, a chemical in 
tobacco shown to cause cancer

Chamberlain et al. (2017) 
Cochrance review



Recruitment



Study design
• All participants received standard of care 

cessation counseling based on 5A’s

– Intervention group also received personalized 
biomarker feedback information.



Results

• Both intervention and control groups were 
similar

– Only significant difference was more control 
persons were married/partner

– All enrolled were medium to high readiness to 
quit



Results

• 26% quit in both intervention and control 
groups

• Percent tried to quit since enrollment:

– 65% intervention

– 83% control



Conclusions

• Study supports feasibility and acceptability of 
providing biomarker feedback within a clinical 
care delivery system

• But, biomarker feedback did not improve 
smoking cessation during treatment 
compared to usual care



Possible reasons for study findings
• Improved cessation rates may be outcome of 

programmatic changes influenced by the study
– Included more active outreach to pregnant women 

who smoked

– Placement of a cessation counselor in an accessible 
location

• Biomarker feedback may not be necessary if 
proactive outreach and resources can be easily 
accessed



Where to go from here?
• Further investigation needed to:

– Assess alternative messaging appeals and delivery 
channels for communicating risk information on fetal 
NNAL exposure

– Evaluate use of newborn’s exposure to NNAL as an 
approach for demonstrating secondhand smoke 
exposure and preventing relapse after baby is born

– Follow up with participants to investigate risk factors 
for resumption of smoking and resiliency factors for 
those who stayed tobacco free



References
• Cnattingius, S. The epidemiology of smoking during pregnancy: Smoking prevalence, maternal 

characteristics, and pregnancy outcomes. Nicotine Tob Res, 2004; 6(Suppl 2):S125-140.

• Buka, SL, Shennassa ED, Niaura R. Elevated risk of tobacco dependence among offspring of mothers who 
smoked during pregnancy: a 30-year prospective study. Am J Psychiatry. 2003; 160(11):1978-1984.

• Alaska Department of Health and Social Services (2018). Query results for Alaska’s pregnancy risk 
assessment and monitoring survey (PRAMS) query module – Smoked during last 3 months of pregnancy. 
Accessed 02/05/2018. 
http://ibis.dhss.alaska.gov/query/result/prams23/PRAMS/SmokeLast3MonthPreg.html 

• Flanagan CA, Koller KR, Wolfe AW, et al. Fetal Exposure to Carcinogens with Tobacco Use in Pregnancy: 
Phase 1 MAW Study Findings. Nicotine Tob Res. 2016 doi: 10.1093/ntr/ntw134

• Koller KR, Flanagan CA, Day GE, et al. Developing a Biomarker Feedback Intervention to Motivate Smoking 
Cessation During Pregnancy: Phase II MAW Study. Nicotine Tob Res. 2016. doi: 10.1093/ntr/ntw330.

• Chamberlain C, O'Mara-Eves A, Porter J, et al. Psychosocial interventions for supporting women to stop 
smoking in pregnancy. Cochrane Database of Systematic Reviews 2017, Issue 2. Art. No.: CD001055. DOI: 
10.1002/14651858.CD001055.pub5



Thank you!

We wish to thank our study Community 
Advisory Board for their guidance, Ms. Caroline 
Renner for her instrumental involvement in the 
planning and implementation of the study, and 
the Southcentral Foundation and Alaska Native 
Medical Center staff for their collaboration and 
efforts. We would also like to thank our 
participants who made this study possible.  


