



ABSTRACT
Introduction

Ethnic differences in smoking patterns and dependence have been observed between Caucasian (CA) and African American (AA) smokers: AA who smoke are more likely to be intermittent smokers and, among daily smokers, consume fewer cigarettes, yet report more dependence.  

Methods

We enrolled adults aged ≥21 who had been smoking for ≥3 years, oversampling AA smokers.  Participants (N=482, 67% CA) were either daily smokers (DS, 5-30 cigarettes per day) or intermittent smokers (ITS, 4-27 days per month). They reported their smoking behavior and dependence, as measured by the Primary and Secondary Dependence subscales of the Wisconsin Inventory of Smoking Dependence Motives (WISDM), the Nicotine Dependence Syndrome Scale, the Hooked on Nicotine Checklist (HONC), the Fagerstrom Test of Nicotine Dependence (FTND), and a singular time to first cigarette after waking item (TTFC).  We tested associations between ethnicity, smoker type, and dependence using multivariable linear regression with a cross-product interaction term for ethnicity and smoker type.

Results

Adjusting for age, sex, and education, there was a significant interaction between ethnicity and smoker type for all measures of dependence except the WISDM Secondary Dependence Motives: AA were more dependent than CA among ITS, but not among DS.  After further controlling for cigarettes per day, the interaction was attenuated and remained significant for only the WISDM Primary Dependence subscale (p=.04): among ITS, AA (least square mean=3.31) were more dependent than CA (2.87), but not among DS (AA and CA both= 3.75). 
Conclusions 

Ethnic differences in tobacco dependence may be explained by an interaction between ethnicity and smoker type whereby AA are more dependent than CA among ITS only, and most of this difference may be explained by cigarette consumption.  Such an interaction suggests a need to develop cessation strategies specific to AA intermittent smokers especially as it pertains to differences in cigarette consumption.  A detailed understanding of dependence across ethnic groups is vital to public health efforts to increase cessation in subpopulations and subsequently decrease smoking-related disease morbidity and mortality. 
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1.0  public health Introduction

The World Health Organization (WHO) estimates that in 2012 the cost of healthcare related spending due to smoking and of lost productivity totaled $1,436 billion.1  In the United States, more than 60% of the healthcare spending on smoking is paid by public programs such as Medicare, Medicaid, and other federally sponsored programs.2
Causal links have been established between cigarette smoking and over 10 types of cancer, coronary heart disease, stroke, diabetes, and many other diseases3 which translates into substantial premature mortality. For example, the US Surgeon General estimates that there were 20,830,000 avoidable deaths attributable to smoking between 1965 and 2014 in the United States alone.3  In 2015, an estimated 6.4 million deaths worldwide were attributable to smoking.
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The morbidity and mortality related to cigarette smoking is not uniform across ethnic groups.  For example, among both those who smoke <10 cigarettes per day (frequently used as a cut-point for “light” smoking) and 11-20 cigarettes per day, African American smokers are at higher risk of incident lung cancer compared to Caucasians.
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  Compared to Caucasians, African-Americans are also disproportionally affected by poor quality of life due to chronic obstructive pulmonary disease exacerbations
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 and are also less likely to receive surgical intervention for early stage lung cancer, leading to higher 5-year mortality.
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Public health efforts have led to reduction in past-30-day smoking from 20.9% to 15.1% over the past decade.
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  This decrease in prevalence has been accompanied by an increase in intermittent (i.e., less than daily) smoking, which now accounts for about 24.3% of the smoking population.
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  Compared with daily smoking, intermittent smoking is associated with younger age, higher education, higher income,
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 and ethnic minority status.
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Compared with daily smokers who smoke more than 10 cigarettes per day, light and intermittent smokers are generally at lower risk of disease.11  However, light and intermittent smoking still represents an important health risk. For example, compared with non-smokers, light and intermittent smokers are at increased risk for various cancers and all-cause mortality.11  Moreover, light and intermittent smokers have nearly the same risk of cardiovascular disease as non-light daily smokers.11  

Ethnic disparities exist for smoking-related morbidity, smoking-related mortality and smoking cessation efforts.  Despite making more attempts to quit,
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 African Americans are less likely than Caucasians to have used nicotine replacement therapy during a quit attempt and less likely to have successfully quit.
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 Similarly, compared with Caucasians, although African Americans have more desire to quit, they seem to be more tobacco dependent, making cessation more difficult.
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Tobacco dependence—as measured by various scales and even a single item assessing the time to first cigarette in the morning—can predict cessation outcomes.
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 Therefore, assessment of tobacco dependence can help with understanding smoking behavior, and represents a simple and cost-effective way of assessing the likelihood of successful cessation and the need for more intensive intervention efforts. 

Because of the interconnectedness of the changing landscape of smoking, tobacco dependence, cessation, and morbidity and mortality related to cigarette consumption, it is important to understand ethnic differences in dependence and its interaction with smoker type. This will assist public health efforts to reduce cigarette smoking and increase cessation attempts and success as outlined in the Healthy People 2020 objectives.17
1.1 RESEARCH STUDY
In the United States, there are ethnic variations in smoking behavior and tobacco dependence.  African Americans (AA) daily smokers (DS) smoke fewer cigarettes per day (CPD) than Caucasians (CA) DS.
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  Furthermore, among DS, AA seem to develop greater dependence at lower levels of cigarette consumption than CA.  For example, in one study of DS, despite smoking less overall, AA vs. CA who smoked fewer than 25 CPD were more likely (OR=1.6) to smoke within 10 minutes of waking, a marker of severe dependence.
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  In another study, AA smokers were more likely than CA smokers to smoke their first cigarette within 30 minutes of waking across different CPD levels.
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Earlier age of smoking initiation has been linked with less likelihood of quitting smoking.
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  Compared with CA, AA initiate smoking later, many after the age of 18.
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,21  Additionally, AA smokers make up a greater proportion of smokers in older age groups vs. younger age groups.
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  This may be related to differences in cessation; although AA smokers make more quit attempts than CA smokers, they are less likely to remain abstinent.
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,
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While a similar proportion of AA and CA smoke cigarettes
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, among smokers, AA are more likely to be intermittent smokers (ITS), than CA.  ITS are non-daily smokers, who smoke on some day but not every day.
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  ITS represent a sustained smoking pattern that is not simply a transition to heavier smoking nor a transition to quitting
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 and cannot be explained by other tobacco use, economic constraints, or psychological differences in adjustment.23 
As expected, DS are more dependent than ITS on various measures of dependence.24  Nevertheless, ITS still exhibit some characteristics of dependence, such as inability to remain abstinent.  In one study, 73% of native ITS (those who were always ITS) and 82% of converted ITS (those who had once been DS) who tried to quit failed to remain abstinent for 90 days.
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As the proportion of US adult smokers who are ITS has grown in recent decades,
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 ITS have become an increasingly prevalent group of US adult smokers.  About 38.1% of the US adult smoking population smoker intermittently.3  The emergence of ITS challenges traditional ideas of smoking as being primarily motivated by the need to maintain nicotine levels high enough to avoid withdrawal by smoking every few hours.26  In addition, the emergence of ITS has also challenged what is known about ethnic differences in dependence.  At once, AA DS are more dependent than CA DS, yet as an ethnic group are more likely to be less dependent ITS. 
There is a dearth of research aimed at understanding how ethnic differences in dependence vary within subgroups of smoker type—DS and ITS.  This research is important in order to reduce ethnic disparities in tobacco use, treatment, and tobacco-related disease for more traditional DS and for the emerging ITS population.  The purpose of this study was to assess interactions between ethnicity and smoker type on dependence scores while taking cigarette consumption, expressed as cigarettes-per-day (CPD) into account, given the discordance between CPD and dependence among AA. 

2.0  Methods

2.1 Sample

Adults were recruited to participate in this observational study from the Pittsburgh, PA area via community advertisement.  Eligible participants were at least 21 years old, smoking for at least 3 years, smoking at their current rate for at least 3 months, and not planning to quit within the next month.  In addition, potential participants had to meet specific criteria for DS (i.e., smoking every day, averaging 5-30 cigarettes per day) or ITS (i.e., smoking 4-27 days per month with no restrictions on the number of cigarettes smoked per day).  

AA were oversampled via targeted advertisements because of their likelihood of being ITS.  The University of Pittsburgh Institutional Review Board (IRB) approved all study procedures and participants provided signed informed consent.  Demographic information on age, sex, and education was collected.  Educational attainment was categorized as less than high school education, high school education/GED, some college, and college education or higher.  The data used for these analyses has been described previously; 
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 however, none of those reports examined ethnic differences.  
2.2 Ethnicity

To be classified as AA, participants had to report African American ethnicity only.  Similarly, to be classified as CA, participants had to identify as Caucasian only.  Participants of other ethnicities and mixed ethnicities were excluded from this report due to low prevalence.  

2.3 Tobacco Dependence Measures 

Tobacco dependence was measured using six measures including two subscales and one single item.  First, the Wisconsin Inventory of Smoking Dependence Motives (WISDM) has been shown to be significantly related to smoking heaviness and symptoms of dependence as defined by the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV).
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  Latent profile analysis and exploratory factory analysis have revealed a primary dependence phenotype consisting of automaticity, craving, loss of control, and tolerance subscales which have been shown to be particularly strong components of the scale in predicting relapse and withdrawal.
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  This primary dependence motives (PDM) subscale is distinct from the remaining nine subscales (Affiliative Attachment, Behavioral Choice/Melioration, Cognitive Enhancement, Cue Exposure/Associative Processes, Negative Reinforcement, Positive Reinforcement, Social/Environmental Goads, Taste/Sensory Properties, and Weight Control) that make up the secondary dependence motives (SDM).
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  Both the PDM and SDM are scored 1 through 7.  

The second measure used was the Nicotine Dependence Syndrome Scale (NDSS), which is able to discriminate between heavy smokers and tobacco chippers, those who smoke no more than 5 cigarettes on smoking days, and within chippers, number of smoking days per week, suggesting utility in measuring dependence at the low end of the spectrum.
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  Results of the NDSS have been converted24 to T-scores for ease of interpretation.
The Hooked on Nicotine Checklist (HONC), which is based on the autonomy theory of dependence, was scored continuously from 0 to 1, representing the proportion of the 10 items endorsed.  Higher scores on the HONC are related to shorter abstinence.
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The Fagerstrom test of nicotine dependence (FTND) is an improved version of the Fagerstrom Tolerance Questionnaire (FTQ) and is related to biochemical indices of heaviness of smoking.32  For this report, the FTND was scored without the CPD item24 as CPD was considered an separate covariate in analysis.  Because CPD was excluded, the possible scores on this scale range from 0 to 7.  

Lastly, the first item from the FTND, “How soon after waking up do you smoke your first cigarette?” was used to assess time from waking to first cigarette (TTFC) in minutes.  Responses of zero minutes were converted to one minute in order for TTFC to be expressed via natural logarithmic transformation in analyses. 

2.4 Data Analysis

Descriptive statistics summarize participant characteristics. A series of linear regression models were performed to assess potential associations between ethnicity and smoker type with tobacco dependence.  The models included ethnicity, smoker type, and an ethnicity smoker type interaction, controlling for age, sex, and education.  Using the Kruskal Wallis H test, differences between AA and CA in CPD were tested separately for DS and ITS.  In a second stage of modeling, CPD was added to the models to see if CPD accounted for the interaction.  Simple main effects of ethnicity were also tested using regression analysis controlling for age, sex, and education separately for DS and ITS.  Analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA). All reported P values are two-sided; P values less than 0.05 were considered to be statistically significant.  Because this was an exploratory analysis, adjustment for the number of outcomes was not conducted. 

3.0  Results 

Among DS, 137 participants identified as CA and 83 identified as AA.  Among ITS, 185 participants identified as DS and 77 identified as AA.  The percentage of ITS who were male was close to half (49.4% for AA and 49.7% for CA) while the percentage of DS who were male was 61.3% among CA and among 45.8% AA smokers.  Caucasian participants were slightly had mean age of 32.7 and 39.3 years for ITS and DS, respectively while AA participants had mean age of 44.4 and 43.5 years for ITS and DS, respectively.  CA ITS had the lowest percentage of those with less than a high school education (8.7%) and AA DS having the highest percentage (51.9%).  Demographic information can been seen in Table 1.      

In Model 1, controlling for age, sex, and education, there was a significant interaction between smoker type and ethnicity for five of six dependence measures (PDM, NDSS, HONC, FTND, and TTFC, but not SDM) such that AA ITS were more dependent than CA ITS while AA DS were equally or less dependent than CA DS.    
To assess whether there were similar differences in CPD, differences in cigarette consumption were tested using the Kruskal Wallis H test.  AA ITS smoked more than CA ITS (p<.0001), but a reversed pattern was seen among DS where AA DS smoked less than CA DS (p<.0001).  
Model 2, which additionally controlled for CPD, tested whether the interactions observed for Model 1 could be accounted for by CPD.  In model 2, controlling for CPD attenuated the effect of the interaction for NDSS (p=.10), FTND (p=.19), HONC (p=.43), and TTFC (p=.07) scores such that they were no longer significant, but the interaction between smoker type and ethnicity remained significant for PDM (p=.04).  Adjusted mean PDM scores were the same for AA and CA among DS, but higher among AA among ITS as shown in Table 1.  
To shed light on the nature of this interaction, we tested the simple main effects.  Among ITS, regression analyses with age, sex, education, race, and CPD showed that AA smokers were significantly more dependent than CA on measures of TTFC and FTND (p<.05) and marginally significantly so for PDM (p=.07), but among DS, AA dependence scores were not significantly different from CA dependence scores.  
Table 2 shows the parameter estimates and 95% confidence intervals by ethnicity within smoker type and by smoker type within ethnicity controlling for age, sex, and education.  There were significant ethnic differences in dependence by smoker type with AA vs. CA ITS being more dependent as measured by the PDM, TTFC, and FTND.  Differences were relatively small.  For example, being AA was linked to a 0.9 increase in FTND score (95% CI [0.5, 1.3])  compared to CA.  There was also a significant ethnic difference by smoker type for FTND among DS with being AA linked to a 0.5 increase in FTND score (95% CI [0.1, 0.9]).  When comparing smoker type within race, for both AA and CA, DS were more dependent than ITS as expected.  The difference between DS and ITS was greater among CA than it was among AA.  For example, among CA being ITS was associated with a 1.4 decrease (95% CI [-1.9, -0.8]) in FTND score whereas among AA being ITS was associated with a 1.0 decrease (95% CI [-1.5, -0.5] in FTND score
4.0  Discussion

The purpose of this study was to examine differences in dependence between AA and CA smokers in the contrasting groups of DS and ITS.  On all but one of the dependence measures examined, AA ITS were more dependent than CA in models that did not adjust for CPD; conversely, among DS, CA were equally or more dependent than AA.  Put another way, the differences in dependence between DS and ITS were smaller for AA smokers than for CA smokers.  As our analysis demonstrated, this phenomenon can be largely explained by a difference in cigarette consumption, with AA smoking more CPD than CA among ITS smokers, but fewer CPD among DS.  
While controlling for CPD eliminated the significant interaction between ethnicity and smoker type for most measures of dependence (NDSS, HONC, FTND, and TTFC), the interaction remained significant for the WISDM PDM, indicating an ethnic difference in dependence within ITS.  The attenuation of the interaction when CPD is controlled for might be because scales other than PDM rely on a view of dependence more heavily linked to CPD.  Another study conducted a latent profile analysis and exploratory factory analysis of the WISDM which led the authors to hypothesize that the PDM (including Automaticity, Craving, Loss of Control and Tolerance subscales) represents core features of dependence
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, and so an interaction might emerge where DS of both races exhibit these core features whereas only AA ITS, not CA ITS, exhibit these core features of dependence.  That is not to say that CA ITS are completely non-dependent, but that they may exhibit mostly optional features of dependence.  However, this latent profile analysis might better be understood as a difference in the motives that are the most salient or the pattern of motives for a smoker.  For example, a different study of the WISDM showed that daily smokers had higher scores (relative to each smokers’ mean score) on the Tolerance, Craving, Automaticity, Loss of Control and Behavioral Choice subscales while ITS had higher scores (relative to each smokers’ mean score) on Cue Exposure, Weight Control, and Positive Reinforcement subscales.33 It may be that the PDM was the only dependence measures to show a significant interaction because it captures the aspects of dependence that differentiates smoker types by ethnicity i.e. AA and CA ITS have a similar dependence profile for motives tapped by other scales of the WISDM but differ in the pattern of motives tapped by the PDM.

Looking at the results slightly differently, the fact that CPD attenuated the significant interaction between ethnicity and smoker type for almost all the dependence measures suggests that differences in cigarette consumption, which may also be driven by influences other than dependence, such as social norms, may account for the patterns observed for dependence in our ITS and DS samples of AA and CA smokers.  More research is needed in order to understand the dependence profiles of different smoker types among AA and CA and why differences in dependence might exist. 
4.1 Strengths and Limitations

A strength of our study was that dependence was measured using multiple validated dependence scales and detailed information about smoker type was available; however, given the exploratory nature of the analysis, results may have occurred just by statistical chance.  One limitation of the study was that we were unable to assess ethnic differences and possible interactions between ethnicity and smoker type for other ethnic groups given that data was collected from a local convenience sample.  Comparisons with Asians/Pacific Islanders and Hispanics/Latinos, who are more likely to be light and intermittent smokers than are Caucasians
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, are warranted.  Also, our sample limited DS to certain smoking levels, and ITS to certain smoking frequencies, so our results might not generalize to the full range of smokers.   

4.2 Implications 

With the number of ITS on the rise, more research is needed to understand the nature of dependence amongst ITS.  Why our results have shown that AA ITS are more dependent than CA ITS even at similar levels of cigarette consumption (with most differences possibly due to cigarette consumption) is unclear but could possibly be related to biological differences in nicotine metabolism34 and dopamine D4 receptor genotypes that are predictive of cessation outcomes in AA but not CA.
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  Too, differences between groups may be due to differing patterns of smoking motives.  For example, in an exploratory factor analysis of the brief WISDM, researchers identified an 8-factor solution using data from AA light smokers unlike the 10-factor solution identified for CA and AA DS; 
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36
 therefore, it is a reasonable possibility that ethnic differences in the pattern of smoking motives may be different for ITS.  Future research should evaluate the interaction between ethnicity and smoker type found with the PDM.  Given that CPD attenuated the interaction between ethnicity and smoker type on several dependence scores, it is important to evaluate the reasons behind differing cigarette consumption and how differences in consumption affect dependence.   
5.0  CONCLUSION
The nature of dependence is difficult to define but researchers believe that biological, psychological, socio-cultural, behavioral, and economic mechanisms all need to be taken into account in order to define dependence and explain the continuum on which smokers fall.37 

Over time cigarette smoking was recognized as an addiction and researchers focused on the addictive substance, nicotine, as the culprit; however, tobacco use is complex and other substances in cigarettes, the conditioning aspects of smoking, the role of the cigarette itself, and the psychosocial aspects of smoking also contribute to dependence.38  Because of the complexity of tobacco use, it is important to understand what drives use and dependence in order to fully grasp differences in use, abuse, health outcomes, and cessation across ethnicities and smoker types.  Perhaps the conditioning aspects of cigarette use are stronger among one group than another, making it harder for them to quit and necessitating different strategies for quitting.  For example, in cue reactivity studies of African American smokers, those with either the DRD2 (D2 dopamine receptor gene) TaqI A1 RFLP or the SLC6A3 (dopamine transporter gene) 9-repeat VNTR polymorphisms experience more craving after cue exposure than non-carriers.
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Differences between intermittent and daily smokers in dependence might be due to differences in the most important underlying motives for smoking and/or the patterns of motives that are most relevant to their smoking.  It also may be that differences in dependence between races may be due to differences in underlying motives and/or patterns of motives as well.  Why motives may differ could be due to genetic differences between the races and/or cultural differences.

Ethnic differences in quitting related advice and use of nicotine replacement therapy are may be important to consider when designing smoking cessation interventions.  Some studies suggest that African Americans are less likely to be asked by their healthcare providers about tobacco use and less likely to be advised to quit40 while other studies suggest that African Americans are not less likely to receive advice to quit smoking
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; studies generally agree that African Americans are less likely to have used nicotine replacement therapy to quit in the past year.
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14,40

Given the results of the study, cessation efforts need to take into account not only ethnicity, but smoker type.  One point of intervention suitable for intermittent smokers in particular may be healthcare providers.  One study found that compared to moderate/heavy tobacco users, intermittent smokers had more intention of quitting and trusted their healthcare providers more as a source of health information.
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  In addition, intermittent smokers were also more likely than moderate/heavy smokers to look health information up online.
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There has been work on tailoring cessation strategies to light and intermittent smokers.  Among college students, intermittent smokers were less interested in pharmacotherapy approaches to smoking cessation, compared to daily smokers, but were equally interested in behavioral approaches to cessation, like group counseling and telephone counseling as well technology-based interventions such as email, instant messaging, and texting options.
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 Perhaps this is because intermittent smokers may not feel compelled to smoke because of addiction to nicotine but because of behavioral/psychosocial motives.
Indeed there seems to be some evidence to support college students’ preferences.  Randomized controlled trials have not shown bupropion SR 
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 and 2 mg nicotine gum
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 to be effective in promoting long term cessation among African American light smokers (≤ 10 CPD).  This may be because these medicines aim to help smokers deal with the effects of nicotine withdrawal, which may not be experienced by light and non-daily smokers, at least not to the extent of daily smokers.  However, non-nicotine based interventions may be more useful, with another analysis finding that attendance of health education counseling sessions was predictive of long-term quitting.
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  All this provides a foundation for cessation research work with intermittent smokers.
Current research is ongoing to assess smoking cessation interventions among intermittent smokers (NCT02168855), identify differences between African Americans and Caucasians in quitting (NCT01836276), and develop guidelines specifically for African-American intermittent smokers (NCT02244918). Such research, in addition to research targeted specifically at minority intermittent smokers, needs to be done in order to address the health concerns of diverse populations.  

Although the reason for greater tobacco dependence among African Americans compared to Caucasians among intermittent smokers in unadjusted analyses is unclear, the results of this analysis suggest the need for future research on dependence among African American intermittent smokers in order to inform cessation efforts this community and ultimately reduce health disparities.  Given the attenuation of CPD on the ethnicity by smoker type interaction for dependence scores, it would be important to start with an evaluation of why cigarette consumption differs across ethnicities. 

APPENDIX: TABLES
Table 1. Demographics and Adjusted Tobacco Dependence Scores by Ethnicity/Smoker Type Groups

	
	AA ITS

N=77
	CA ITS

N=185
	AA DS

N=83
	CA DS

N=137
	P-value of the Interaction
	P-value of the Interaction

	
	% / M (SE)
	% / M (SE)
	% / M (SE)
	% / M (SE)
	-
	-

	Demographics
	
	
	
	
	
	

	Age, years
	44.4 (1.2)
	32.7 (0.8)
	43.5 (1.1)
	39.3 (1.0)
	-
	-

	Male
	49.4
	49.7
	45.8
	61.3
	-
	-

	Education

Less than high school

High School

Some College

College or more 
	11.69

32.47

33.77

22.08
	1.08

7.57

41.08

50.27
	16.05

35.80

40.74

7.41
	9.49

24.82

45.26

20.44
	-
	-



	Cigarettes per day
	4.02 (0.30)
	2.74 (0.19)
	13.23 (0.59)
	16.66 (0.51)
	-
	-

	Tobacco Dependence+
	
	
	
	
	Model 1*
	Model 2**

	WISDM Primary Dependence 
	3.31 (0.14)
	2.87 (0.12)
	3.75 (0.13)
	3.75 (0.13)
	<.0001
	.04

	WISDM Secondary Dependence
	3.16 (0.13)
	3.06 (0.11)
	3.65 (0.12)
	3.64 (0.12)
	.09
	.63

	NDSS (T-score) 
	37.91 (1.19)
	35.88 (0.97)
	40.74 (1.24)
	41.72 (1.14)
	<.01
	.10

	FTND (without CPD item) 
	2.68 (0.19)
	1.18 (0.15)
	3.66 (0.17)
	3.15 (0.18)
	<.01
	.19

	HONC (proportion of items endorsed) 
	0.56 (0.03)
	0.54 (0.03)
	0.62 (0.03)
	0.64 (0.03)
	.03
	.43

	TTFC (minutes) 
	30.72 (1.19)
	66.07 (1.16)
	17.10 (1.18)
	22.57 (1.18)
	<.01
	.07


+ Least-square means from Model 2 reported. A higher value indicates greater dependence, with the exception of TTFC where fewer minutes indicates greater dependence.

*Model 1: Ethnicity, smoker type, and an interaction between the two with each tobacco dependence measure adjusted for age, sex, and education.

**Model 2:  Model 1 with additional adjustment for cigarettes per day.

Acronym Key: CPD=cigarettes per day FTND=Fagerstrom Test of Nicotine Dependence NDSS=Nicotine Dependence Syndrome Scale HONC=Hooked on Nicotine Checklist TTFC=Time to first cigarette.

Table 2. Parameter Estimates and 95% Confidence Intervals by Ethnicity and Smoker Type from Model 2*

	
	WISDM Primary Dependence
	WISDM Secondary Dependence
	NDSS 
	FTND 
(without CPD item)
	HONC 

	TTFC



	Scaling: 
	1-7
	1-7
	T-score
	0-7
	proportion of items endorsed
	Minutes

	Ethnicity by smoker type
	Beta (95% CI)

	AA vs CA 

ITS
	0.4 (0.1, 0.8)**
	0.1 (-0.2, 0.4)
	2.0 (-0.5, 4.6)
	0.9 (0.5, 1.3)**
	0.0 (-0.1, 0.1)
	0.8 (0.5, 1.1)**

	AA vs CA

DS
	0.0 (-0.3, 0.3)
	0.0 (-0.3, 0.3)
	-1.0 (-3.7, 1.8)
	0.5 (0.1, 0.9)**
	0.0 (-0.1, 0.1)
	-0.3 (-0.7, 0.1)

	Smoker Type by ethnicity
	
	
	
	
	
	

	ITS vs. DS 

AA
	-0.4 (-0.8, -0.1)**
	-0.5 (-0.8, -0.1)**
	-2.8 (-6.4, 0.7)
	-1.0 (-1.5, -0.5)**
	-0.1 (-0.2, 0.0)
	1.8 (1.1, 3.0)**

	ITS vs. DS

CA
	-0.9 (-1.3, -0.5)**
	-0.6 (-0.9, -0.2)**
	-5.8 (-9.2, -2.5)**
	-1.4 (-1.9, -0.8)**
	-0.1 (-0.2, 0.0)**
	2.9 (1.8, 4.8)**


*Model 2 evaluated ethnicity, smoker type, and an interaction between the two, controlling for age sex, education, and cigarettes per day.  Beta values correspond to a 1-unit change in the outcome variable

**p-value < .05

Acronym Key: CPD=cigarettes per day FTND=Fagerstrom Test of Nicotine Dependence NDSS=Nicotine Dependence Syndrome Scale HONC=Hooked on Nicotine Checklist TTFC=Time to first cigarette
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