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• Individuals vary in how they metabolize (process) nicotine. 

• Nicotine metabolism can be measured using the nicotine metabolite 
ratio (NMR = 3HC/cotinine). 

• NMR captures both genetic and environmental influences on nicotine 
metabolism.

• Individuals who metabolize nicotine faster tend to smoke more 
cigarettes per day.

Background



• Differences in nicotine metabolism
• Typically faster among white than Black individuals
• Faster among females, older individuals, and those with lower body mass 

index
• Use of certain medications (e.g., oral contraceptives, hormone replacement 

therapy) and alcohol can affect NMR

• People with faster metabolism tend to match their cigarettes per day 
to their metabolism (i.e., “trough-maintaining” smoking).

• People with slower metabolism tend to smoke fewer cigarettes per 
day (i.e., “peak-seeking” smoking). 

Background



• Research on nicotine metabolism has 
primarily focused on white adults. 

• Alaska Native (AN) people are 
disproportionately burdened by tobacco 
use and tobacco-related disease.

• Reasons for this disparity may include 
discrimination, lack of access to health 
insurance, wealth inequality, and other 
structural inequities. 

Background



• In a previous study, Yup’ik adults with 
slower nicotine metabolism had lower 
daily nicotine intake than those with 
faster metabolism. However, cigarettes 
per day did not differ by nicotine 
metabolism.

• This study examined associations 
between nicotine metabolism, tobacco 
use, and demographic characteristics 
among Alaska Native adults who smoke.

Background



• Participants (N=244) were AN 
adults with daily smoking who 
provided a plasma sample as part 
of the HEALTHH Study.

• Participants were recruited from 
the Norton Sound Region of 
Alaska.

• 52.3% of AN adults in Norton 
Sound report current smoking.

Methods



• At baseline, participants self-reported:
• Age
• Sex (male/female)

• AN heritage (Inupiaq, Yup’ik, other heritage, multiple heritages)

• Cigarettes per day
• Time to first cigarette upon wakening
• Menthol use (non-menthol only, menthol only, both) 

• Perceived difficulty staying quit (1 = lowest, 10 = highest) 

• Tobacco withdrawal symptoms (8 symptoms; 0 = none, 4 = severe)

• Past-month other tobacco product use (yes/no)

• Past-month binge drinking (yes/no)

• Past-month cannabis use (yes/no) 

Methods



• At 3, 6, 12, and 18-month follow-up, participants reported 7-day point 
prevalence abstinence from smoking. 

• Body mass index (BMI) was calculated.

• NMR was calculated as the ratio of plasma trans-3’ hydroxycotinine and 
cotinine and was log-transformed. 

Methods



• The sample was 52.0% male, M age = 47.0 (SD = 13.8), 60.3% of Inupiaq 
heritage.

• Participants averaged 12.5 cigarettes per day (SD = 10.5).

• 64.0% smoked within 30 minutes of wakening.

• NMR was not significantly associated with demographic characteristics, 
smoking characteristics, or other substance use (all p-values > .05).

Results



• Characteristics that relate to NMR in Alaska Native 
adults may differ from those typically identified 
among white adults.

• Unlike white individuals who smoke, Alaska Native 
adults appeared not to match their nicotine intake 
to their nicotine metabolism.

• This finding is similar to research involving Black 
individuals, who also have a disproportionately 
high prevalence of tobacco-related disease 
despite lighter smoking than white individuals. 

Discussion



• Alaska Native individuals may engage mostly in “peak-seeking” 
smoking, rather than maintaining a constant nicotine level. 

• Alaska Native individuals have a faster average nicotine metabolism 
than white or Black individuals, and the association between NMR 
and cigarettes per day is weaker among faster metabolizers. 

• Social determinants of health and experiences of racism may be 
stronger predictors of cigarette smoking than NMR among Alaska 
Native people. 

Discussion



• Characteristics that relate to NMR in Alaska 
Native adults may differ from those typically 
identified among white adults.

• Unlike white individuals who smoke, Alaska 
Native adults appeared not to match their 
nicotine intake to their nicotine metabolism.

Conclusions



• Consistent with clinical practice guidelines, 
behavioral counseling with cessation 
medications are recommended for AN adults 
who smoke.

• Nicotine replacement therapy helps maintain 
a steady nicotine level to manage withdrawal, 
while medications block the rewarding effects 
of nicotine. 

Conclusions
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