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Tobacco Dependence Treatment in Oncology: Detailed Description of Measures 

Demographic measures included age, partnered status, race, ethnicity, education, income, 
employment status, and perceived deprivation of basic needs assessed with the question, “In the last 
6 months, to what degree did you feel that your basic needs such as healthy food and safe housing 
are being met?” Health care insurance status was grouped into Medicare and/or Medicaid, Private, 
or None.  

Cancer health measures were extracted from the cancer health registry and included cancer 
staging group (I-IV), the Eastern Cooperative Oncology Group Performance Status (ECOG), and type 
of cancer treatments received (surgery, chemotherapy, radiation, hormone therapy, and 
immunotherapy). Cancer staging groups were defined as follows: 0 = abnormal cells are present only 
in the layer of cells in which they have developed; I = cancer is small and not grown into nearby 
tissues or lymph nodes; II and III = progressively larger cancer that has grown into nearby tissues or 
lymph nodes; IV = cancer has spread to other parts of your body. The ECOG Performance grades 
were defined as follows: 0 = fully active, able to carry on all pre-disease performance without 
restriction; 1 = restricted in physically strenuous activity but ambulatory and able to carry out work 
of a light or sedentary nature; 2 = ambulatory and capable of all self-care but unable to carry out any 
work activities, up and about more than 50% of waking hours; 3 = capable of only limited self-care, 
confined to bed or chair more than 50% of waking hours, and 4 = completely disabled, cannot carry 
on any self-care, totally confined to bed or chair [1]. Time since diagnosis was calculated by 
subtracting date of first active treatment from the intake date.  

Tobacco use measures included cigarettes per day, use of smokeless tobacco and mentholated 
cigarettes, duration/timing of last quit attempt, readiness to quit, age began smoking, years of regular 
smoking, and smoking policy in the home. Smoking policies were assessed with the following: (a) no 
smoking anywhere inside or outside, (b) no smoking inside, but smoking is allowed outside, (c) 
smoking is allowed in certain areas inside, or (d) smoking allowed anywhere inside [2]. Motivation 
to quit, self-efficacy for quitting, and concern about weight gain after quitting were assessed on a 0–
10 scale with 0 = “not at all” and 10 = “most ever” and the following questions: “How much do you 
want to quit smoking?”, “How confident are you that you can quit using tobacco and stay quit for 
good?”, and “How concerned are you about gaining weight after you quit?”[3–6]. Nicotine 
dependence was assessed with the 6-item Fagerström Test for Nicotine Dependence, range 0–10. 
Higher scores indicate greater dependence levels and a lesser likelihood of achieving abstinence [7].  

Clinical measures were included because of their relevance to tobacco treatment. The Perceived 
Stress Scale 4 (PSS-4) assessed stress in the past 30 days with 4 items using a 5-point scale where 0 = 
“never” and 4 = “very often”, range 0–16. Mean levels for smokers ranged from 4.8 to 5.9 [8]. The 
Centers for Epidemiological Studies Depression Scale (CES-D) assessed past week distress and 
depressive symptomatology with 20 items on a 4-point scale where 0 = “rarely or none of the time” 
and 3 = “most or all of the time”, range 0–60. Items assess depressed mood, feelings of guilt and 
worthlessness, feelings of helplessness and hopelessness, psychomotor retardation, loss of appetite, 
and sleep disturbance. A score of 16 or greater indicates possible depression [9]. The William’s 
Everyday Discrimination Scale (EDS) assessed discriminatory experiences with 9 items on a 4-point 
scale where 0 = “never” and 3 = “often”, range 0–27. Higher scores indicate more exposure to 
discrimination and are associated with poorer physical health [10]. Sleep is often affected by stress. 
The Epworth Sleepiness Scale (ESS) assessed daytime sleepiness, a strong indicator of sleep quality, 
with 8 items on a 4-point scale where 0 = “never” and 3 = “high chance of dozing”, range 0–24. Higher 
scores indicate a higher likelihood of poor nighttime sleep; 0–5 = Lower Normal Daytime Sleepiness; 
6–10 Higher Normal Daytime Sleepiness; 11 or 12 Mild Excessive Daytime Sleepiness; 13–15 
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Moderate Excessive Daytime Sleepiness; 16–24 Severe Excessive Daytime Sleepiness [11]. Physical 
activity was assessed with three items from the Behavioral Risk Factor Surveillance System (BRFSS) 
assessing the frequency and number of minutes of physical activity in the past month. Greater 
physical activity is associated with better quality of sleep, improved mood, and improved judgment 
skills [12]. The Multidimensional Scale of Perceived Social Support (MSPSS) is a 12-item measure 
comprised of three subscales assessing levels of perceived social support from family, friends, and 
significant other on a 7-point scale where 1 = “very strongly disagree” and 7 = “very strongly agree”. 
[13,14]. Greater values indicate greater levels of social support. Substance use history was assessed 
by asking whether patients considered themselves in recovery from drugs or alcohol. Alcohol use 
was assessed in number of drinks in a week and in one sitting. Cannabis use was assessed in days of 
cannabis use in the past month.  

Delay discounting of monetary rewards has shown robust generality and predictive validity for 
smoking, level of dependence, and tobacco treatment outcomes in a variety of smoking populations 
[15–18], and is, in fact, a promising new therapeutic target for smoking cessation. Smokers with and 
without cancer significantly discount the value of monetary and health rewards more than non-
smokers [19,20]. At present, however, the relations among delay discounting and other characteristics 
of CSs who smoke is virtually unexplored. Delay discounting rate was assessed with the 5-trial 
Adjusting Delay Discounting task, $1,000 magnitude, an interactive instrument that automatically 
adjusts to respondents’ choices to produce a k-parameter after five trials [21]. Respondents were 
asked on the first trial whether they would prefer $500 now or $1000 in three weeks. If the immediate 
option was selected, then the second trial shortened the delay to one day ($500 now or $1000 in one 
day). If the delayed option was selected on the first trial, then the second trial lengthens the delay 
(i.e., $500 now or $1000 in two years). Delays on all subsequent trials are adjusted based on responses 
from the preceding trial. The k-parameter was expressed as the natural logarithm of k in Mazur’s 
(1987) hyperbolic discounting model, with k increasing as the preference for smaller sooner rewards 
increases [22].  

Table S1. Delay discounting of cancer survivors treated for tobacco dependence by cancer type (n = 
311). 

Primary cancer site % (n) lnk (SD) 
Head and Neck 12.2% (35) −4.9 (2.1) 
Lung and Esophagus 12.2% (39) −4.8 (1.9) 
Genitourinary 11.9% (39) −4.7 (2.7) 
Other Thoracic 11.9% (37) −4.4 (2.3) 
Breast 10.3% (34) −4.3 (2.6) 
Gynecologic 10.3% (33) −4.5 (3.0) 
Gastrointestinal 9.4% (30) −4.3 (1.9) 
Skin 7.3% (24) −5.7 (2.5) 
Blood Cancers 7.0% (22) −4.8 (1.9) 
Brain 5.2% (15) −4.4 (2.5) 
Soft Tissue 2.4% (8) −4.7 (2.1) 
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