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Abstract

Background and Objectives—Cannabis is the most widely used illicit substance among 

young adults. Anxiety sensitivity (AS; i.e., fear of anxiety-related symptoms) is positively related 

to coping motives for cannabis use (which are robustly positively linked to cannabis-related 

problems). However, AS is unrelated to cannabis use-related problems. Yet, extant studies have 

been conducted on primarily White samples. It may be that among Black students, AS-physical 

concerns (i.e., fear of physical anxiety-related sensations) are related to cannabis problems given 

that Black individuals are more likely than White individuals to report experiencing greater and 

more intense somatic symptoms when experiencing anxiety. Black individuals may rely on 

cannabis to cope with fear of these somatic symptoms, continuing to use despite cannabis-related 

problems.

Methods—The current study tested whether race moderated the relation between AS-physical 

concerns and cannabis problems among 102 (85.3% female) current cannabis using 

undergraduates who were either non-Hispanic Black (n= 51) or non-Hispanic White (n= 51).

Results—After controlling for frequency of cannabis use, income, and gender, race significantly 

moderated the relation between AS-physical concerns and cannabis use-related problems such that 

AS-physical concerns significantly predicted cannabis-related problems among Black and not 

White individuals.

Discussion and Conclusions—Findings highlight the importance of considering race in 

identifying psychosocial predictors of cannabis-related problems.

Scientific Significance—Intervention strategies for Black cannabis users may benefit from 

examining and targeting AS-physical concerns.

*Correspondence concerning this article should be addressed to Julia D. Buckner, Department of Psychology, Louisiana State 
University, 236 Audubon Hall, Baton Rouge, LA 70803, USA. Phone: (225) 578-4096 jbuckner@lsu.edu. 
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Given the violation of normality, moderation hypotheses were also tested using maximum likelihood bootstrapping analyses (1000 
samples were drawn), which is robust against violations of assumptions of normality. Three separate models were tested using the 
SPSS PROCESS macro with bootstrapping with bias corrected confidence intervals. As predicted, AS-physical concerns X race 
interaction was the only significant interaction.
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Background and Objectives

Cannabis is the most widely used illicit substance amongst college students in the United 

States, with 34.1% having used cannabis in the past year.1 High rates of cannabis use are 

particularly problematic given that individuals who report more cannabis use are at an 

increased risk for chronic medical conditions (e.g., chronic bronchitis, increased rates of 

pneumonia2), risky behavior (e.g., unprotected sexual intercourse3), and psychopathology 

(e.g., anxiety4 and psychotic symptoms5,6). In fact, 67% of cannabis using undergraduates 

report experiencing problems related to their use7 and 24.6% of cannabis-using first-year 

undergraduates have problems that are substantial enough to meet Diagnostic and Statistical 

Manual-IV (DSM-IV) criteria for a cannabis use disorder.8 Therefore, understanding 

potentially malleable cognitive vulnerabilities influencing cannabis-related problems could 

further inform efforts to reduce the prevalence of cannabis use-related problems.

Anxiety sensitivity (AS; i.e., a cognitive vulnerability which reflects individual differences 

in the fear of anxiety and arousal-related symptoms9) has been theorized to be related to 

cannabis use.10,11 Individuals with elevated AS may rely on cannabis to cope with fear of 

anxiety and related symptoms, increasing their risk of continuing to use cannabis despite 

experiencing cannabis-related problems. In partial support of this hypothesis, AS is 

positively related to cannabis use to cope with negative affect and severity of self-reported 

cannabis withdrawal symptoms.11,12 Yet, AS is unrelated to cannabis problems13 and 

unrelated14 or even negatively related15 to frequency of cannabis use. However, AS is 

composed of a global higher order factor with three correlated lower order factors that are 

differentially related to cannabis related behaviors: AS-physical concerns (related to the 

belief that palpitations lead to cardiac arrest), AS-cognitive concerns (related to the belief 

that concentration difficulties lead to insanity), AS-social concerns (related to belief that 

publicly observable anxiety reactions will result in social rejection16). AS-cognitive 

concerns was associated with severity of cannabis-related problems14 and was incrementally 

associated with cannabis withdrawal symptoms.12 Additionally, AS-cognitive concerns and 

AS-social concerns significantly interacted with cannabis cravings to prospectively predict 

subsequent cannabis use.14

A major limitation of this corpus of work is that it has been conducted with primarily White 

samples10,11,14,17,18 with little attention to race other than reporting demographic variables. 

Yet Black individuals are more likely to report experiencing greater and more intense 

somatic symptoms when experiencing anxiety than White individuals.19–21 Thus, Black 

individuals may use cannabis to cope with fear of these anxiety-related somatic symptoms. 

Reliance on cannabis to cope with anxiety-related somatic symptoms may result in 

continued use despite experiencing cannabis-related problems. In fact, race moderated the 

relation between cannabis use motives and cannabis problems such that among Black 

cannabis users, coping motives were positively associated with cannabis-related 
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impairment.22 However, to our knowledge, there are no studies that examine how AS relates 

to cannabis problems amongst Black individuals. Further, substance use researchers have 

questioned whether factors that are associated with cannabis use among White individuals 

can generalize amongst Black individuals 23 and emerging data indicate that results that have 

been found in predominantly White samples do not always generalize to Black 

individuals.23–25

Thus the current study tested whether the relations between the AS subscales (i.e., AS-social 

concerns, AS-physical concerns, AS-cognitive concerns) and cannabis use-related problems 

varied as a function of race (non-Hispanic Black, non-Hispanic White). First, given that 

Black individuals often report greater and more intense somatic symptoms when 

experiencing anxiety,19–21 we tested whether Black participants would report significantly 

more AS-physical concerns than White participants. Second, we tested whether race would 

moderate the relation between AS-physical concerns and cannabis-related problems such 

that Black individuals with greater AS-physical concerns would report more cannabis-

related problems. Third, we tested the specificity of this moderational effect by testing 

whether race moderated the relations between AS-social concerns and cannabis problems 

and between AS-cognitive concerns and cannabis problems.

Methods

Participants and Procedure

The sample was drawn from two larger studies examining substance use behaviors among 

college students who were recruited from the Department of Psychology research participant 

pool at a large public university in the southern U.S.26 Of the 1698 participants who 

completed the surveys, data from 11 were discarded due to questionable validity (detailed 

below). Of the remaining participants, 388 endorsed current cannabis use (i.e., past three-

month cannabis use). Of those, 51 self-identified as non-Hispanic Black and 304 as non-

Hispanic White. Given the substantially unequal ns between the groups, a random selection 

of 51 individuals identifying as non-Hispanic White were selected for inclusion in the 

current study. Thus, the current sample consisted of 102 current cannabis using 

undergraduate students (85.3% female). Of the White participants, 45.1% (n = 23), 37.3% (n 
= 19), and 17.6% (n = 9) reported high (above $150,000), middle (between $149,999 and 

$32,000), and low (below $32,000) estimated family incomes, respectively. Additionally, of 

the Black participants, 21.6% (n = 11), 41.2% (n = 21), and 37.3% (n = 19) reported high, 

middle, and low estimated family incomes, respectively. Further descriptive information by 

racial group is presented in Table 1.

The university’s Institutional Review Board approved the studies and all participants 

provided informed consent prior to data collection. In both studies, participants completed 

computerized self-report measures using a secure, on-line data collection website 

(surveymonkey.com). Computerized versions of self-report measures have been found to 

produce scores that are highly correlated with paper-and-pencil versions.27 All participants 

received referrals to university-affiliated psychological outpatient clinics and research credit 

for completion of the survey.
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Measures—Anxiety Sensitivity Index-III, ASI-III16; Participants rated their concern about 

the potential consequences of anxiety symptoms for each of the 18 items on a scale ranging 

from 0 (very little) to 4 (very much). The ASI is comprised of three 6-item subscales that 

correspond to a specific factor of AS: physical concerns, cognitive concerns, and social 

concerns. The AS subscale scores have shown good internal consistency in prior work28 and 

in the current study (among White participants: AS-physical concerns α = .84, AS-cognitive 

concerns α = .89, AS-social concerns α = .80; among Black participants: AS-physical 

concerns α = .91, AS-cognitive concerns α = .93, AS-social concerns α = .84).

Marijuana Problems Scale, MPS29; Cannabis-related problems in the past 90 days was 

assessed with the MPS which asks participants to rate 19 items from 0 (no problem) to 2 

(serious problem). Consistent with prior work,30 items scored either 1–2 were counted to 

create a sum of number of cannabis-related problems. This measure has demonstrated 

adequate internal consistency in prior work7,29 and in the present sample (among White 

participants: α = .82, among Black participants: α = .88).

Marijuana Use Form, MUF13; The MUF examined cannabis use frequency of the sample 

and was included as covariate in analyses. Participants rated their frequency of using 

cannabis in the past three months on a scale ranging from 0 (never) to 10 (21 or more times 
a week). The MUF has shown convergent validity with ecological momentary assessments 

of cannabis use.31

Infrequency Scale32; To identify responders who provided random or grossly invalid 

responses, we included four questions from this scale. As in prior online studies,33 

individuals who endorsed three or more infrequency items (n = 11) were excluded from this 

study.

Demographics Measure; Individuals were asked to report a series of demographic 

information (e.g., age, gender, estimated family income). Participants were asked to report 

information such as their family’s annual income.

Results

Sample descriptives

As presented in Table 1, Black and White participants did not differ on age, gender (dummy 

coded: male = 0 and female = 1), or current (e.g., within the past three months) alcohol or 

tobacco use (dummy coded: not using in the past three months = 0 and current use = 1). 

However, as observed in other studies,34 there was a significant difference in estimated 

family income, with White participants reporting significantly greater family income than 

Black participants. Thus, family income was included as a covariate in subsequent analyses. 

Black and White participants did not differ on cannabis use frequency or use-related 

problems. Contrary to expectation, Black and White participants also did not differ on AS-

physical concerns; however White participants did report significantly greater AS-social 

concerns than Black participants (Table 1).
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Moderation Analyses

Inspection of the data (Table 2) revealed that some variables were not normally distributed 

(skew > 3; kurtosis > 1035). Three separate hierarchical linear regression analyses were 

conducted to examine whether race moderated the relationship between the AS subscales 

and cannabis-related problems after controlling for frequency of past-month cannabis use, 

estimated family income, and gender. For each model, the criterion variable was number of 

cannabis-related problems, and predictor variables were entered into three steps: Step 1: 

covariates; Step 2: the main effects of each AS subscale and race (race was dummy coded 

such that White individuals = 0 and Black individuals = 1); and Step 3: AS subscale X race 

interaction. This strategy ensured that observed effects at Step 3 could not be attributed to 

variance shared with the variables in Steps 1–2. 36 AS subscales were centered to reduce 

multicollienarity.

AS-physical concerns X race interaction was the only significant interaction (Table 3). 

Covariates accounted for 20.1% variance in cannabis problems, main effects accounted for 

an additional 4.5% of the variance, and the interaction accounted for an additional 3.4% of 

the unique variance. The form of the significant interaction (Figure 1) was examined by 

inserting ratings of AS-physical concerns (one standard deviation above and below the AS-

physical concerns mean) for Black and White participants. 36 The nature of the significant 

interaction was probed by testing whether each simple slope was significantly different from 

zero.37,38 Among Black participants, the simple slope was significant, β = 0.38, p < .05, 

indicating that AS-physical concerns were positively related to cannabis-related problems. 

However, among White participants, the simple slope was not significant, β = 0.01, p = .915.

Discussion and Conclusions

Findings support our theory that, given that Black individuals report experiencing greater 

and more intense somatic symptoms when experiencing anxiety than White individuals 

(e.g., 20), Black individuals may experience fear of these somatic symptoms and use 

cannabis to cope despite experiencing cannabis-related problems. Race moderated the 

relation between AS-physical concerns and cannabis-related problems such that AS-physical 

concerns were positively related to cannabis-related problems among Black individuals. 

Consistent with prior work with predominantly White samples13,14 AS was unrelated to 

cannabis problems among White participants. Importantly, this moderational effect was 

observed after controlling for family income, cannabis use frequency, and gender.

Presumably, the observed moderational effect occurred because Black students use cannabis 

to cope with AS-physical concerns. Coping motivated use is especially risky given that 

individuals who report coping motivated cannabis use are at a higher risk for more frequent 

and heavy use, and cannabis use disorders.42,43 In fact, race moderated the relation between 

cannabis use motives and cannabis problems such that among Black cannabis users, coping 

motives were positively associated with cannabis-related problems.22 Testing whether 

cannabis use to cope with AS-physical concerns specifically plays a causal or protective role 

in the development of cannabis-related impairment among Black individuals will be an 

important next step in this line of research.
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Notably, low AS-physical concerns appears to work as a protective factor against cannabis-

related problems among Black cannabis users. Black cannabis users who deny experiencing 

fear of their somatic symptoms may have other, more adaptive coping skills than Black 

cannabis users with high AS-physical concerns. It may also be that Black cannabis users 

with low AS-physical concerns use cannabis for motives that have previously been found not 

to be associated with cannabis use-related problems among Black cannabis users (i.e., 

enhancement motives22) more often than Black individuals with high AS-physical concerns.

The present study should be considered in light of limitations that suggest future directions 

for work in this area. First, the cross-sectional nature of the data hinders our ability to 

determine causal relations and prospective work will be an important next step. Second, data 

were collected via self-report and future studies may benefit from experimental designs. 

Third, the sample consisted of a relatively small, mostly female non-treatment seeking 

undergraduates. Although this population was chosen given that college students experience 

greater cannabis-related problems than their same-age, non-college peers44 and that the vast 

majority of students with cannabis-related problems are not interested in seeking treatment,7 

future work with larger samples is necessary to determine whether findings generalize to 

clinical populations and other samples of non-treatment seekers. Further given that 

problematic cannabis use is greater among males,45 future research is necessary to ascertain 

whether findings generalize to samples with greater representation of men.

Fourth, emerging data indicate that AS may manifest differently among Black and White 

adults46,47 and future research is necessary to examine the impact of these differences on 

cannabis-related behaviors. Fifth, studies with international samples find that migration is 

associated with cannabis use.48 Unfortunately, the current study did not assess migration and 

future work testing whether migration and other culturally relevant variables (e.g., 

acculturation) will be important next steps. Sixth, race significantly moderated the relation 

between AS-physical concerns and cannabis-use related problems and the interaction 

accounted for an additional 3.4% of the unique variance. The total model accounted for 

28.0% of variance in cannabis problems, which suggests a large effect of the overall model 

on cannabis problems. Although the moderational effect of race on the AS-physical 

concerns-cannabis problems relation was small, smaller effect sizes can be clinically 

meaningful (see 49). Despite this, future work is necessary to identify the impact of 

culturally relevant factors on cannabis problems among Black individuals (e.g., migration 

status).

Scientific Significance

Findings of the current study have important clinical implications. Therapists may consider 

assessing for AS-physical concerns among Black patients who present for cannabis use 

disorder treatment. Those with elevated AS-physical concerns may benefit from 

incorporating a brief intervention to reduce anxiety sensitivity such as Anxiety Sensitivity 

Amelioration Training (ASAT). Further, efforts to prevent the development of cannabis-

related problems may benefit from targeting AS.
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Results highlight the importance of considering race in the study of psychosocial 

vulnerability factors associated with cannabis-related problems. Specifically, although AS-

physical concerns tend to be unrelated to cannabis-related problems among predominantly 

White samples14 and among the White participants in the current study, AS-physical 

concerns were positively related to cannabis related problems among Black individuals. The 

current study adds to a growing body of research that examines the impact of race on 

vulnerability factors (e.g., cannabis use motives, ethnic identity, economic deprivation) that 

have been shown to influence cannabis-related behaviors among Black adults.22,50,51

Acknowledgments

Funding for this study was provided in part by grants from the National Institute of Drug Abuse located in 
Rockville, MD (5R21DA029811-02, 1R34DA031937-01A1) awarded to Dr. Julia Buckner. NIDA had no further 
role in study design; in the collection, analysis and interpretation of data; in the writing of the manuscript; or in the 
decision to submit the manuscript for publication. All authors have agreed to authorship order and contributed to the 
final version of the manuscript.

References

1. SAMSHA. Results from the 2014 National Survey on Drug Use and Health. Rockville (MD): 2015. 

2. Owen KP, Sutter ME, Albertson TE. Marijuana: respiratory tract effects. Clin Rev Allergy Immunol. 
2014; 46(1):65–81. [PubMed: 23715638] 

3. McDonald J, Schleifer L, Richards JB, de Wit H. Effects of THC on behavioral measures of 
impulsivity in humans. Neuropsychopharmacology. 2003; 28(7):1356–1365. [PubMed: 12784123] 

4. Kedzior KK, Laeber LT. A positive association between anxiety disorders and cannabis use or 
cannabis use disorders in the general population--a meta-analysis of 31 studies. BMC Psychiatry. 
2014; 14:136–136. [PubMed: 24884989] 

5. Large M, Sharma S, Compton MT, Slade T, Nielssen O. Cannabis use and earlier onset of psychosis: 
a systematic meta-analysis. Arch Gen Psychiatry. 2011; 68(6):555–561. [PubMed: 21300939] 

6. Minozzi S, Davoli M, Bargagli AM, Amato L, Vecchi S, Perucci CA. An overview of systematic 
reviews on cannabis and psychosis: discussing apparently conflicting results. Drug Alcohol Rev. 
2010; 29(3):304–317. [PubMed: 20565524] 

7. Buckner JD, Ecker AH, Cohen AS. Mental health problems and interest in marijuana treatment 
among marijuana-using college students. Addict Behav. 2010; 35(9):826–833. [PubMed: 20483200] 

8. Caldeira KM, Arria AM, O'Grady KE, Vincent KB, Wish ED. The occurrence of cannabis use 
disorders and other cannabis-related problems among first-year college students. Addict Behav. 
2008; 33(3):397–411. [PubMed: 18031940] 

9. McNally RJ. Anxiety sensitivity and panic disorder. Biol Psychiatry. 2002; 52(10):938–946. 
[PubMed: 12437935] 

10. Zvolensky MJ, Vujanovic AA, Bernstein A, Bonn-Miller MO, Marshall EC, Leyro TM. Marijuana 
use motives: A confirmatory test and evaluation among young adult marijuana users. Addict 
Behav. 2007; 32(12):3122–3130. [PubMed: 17602842] 

11. Zvolensky MJ, Marshall EC, Johnson K, Hogan J, Bernstein A, Bonn-Miller MO. Relations 
between anxiety sensitivity, distress tolerance, and fear reactivity to bodily sensations to coping 
and conformity marijuana use motives among young adult marijuana users. Exp Clin 
Psychopharmacol. 2009; 17(1):31. [PubMed: 19186932] 

12. Bonn-Miller MO, Zvolensky MJ, Marshall EC, Bernstein A. Incremental validity of anxiety 
sensitivity in relation to marijuana withdrawal symptoms. Addict Behav. 2007; 32(9):1843–1851. 
[PubMed: 17236723] 

13. Buckner JD, Bonn-Miller MO, Zvolensky MJ, Schmidt NB. Marijuana use motives and social 
anxiety among marijuana-using young adults. Addict Behav. 2007; 32(10):2238–2252. [PubMed: 
17478056] 

Dean et al. Page 7

Am J Addict. Author manuscript; available in PMC 2018 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



14. Buckner JD, Zvolensky MJ, Smits JAJ, et al. Anxiety sensitivity and marijuana use: an analysis 
from ecological momentary assessment. Depress Anxiety. 2011; 28(5):420–426. [PubMed: 
21449005] 

15. Stewart SH, Karp J, Pihl RO, Peterson RA. Anxiety sensitivity and self-reported reasons for drug 
use. J Subst Abuse. 1997; 9:223–240. [PubMed: 9494951] 

16. Taylor S, Zvolensky MJ, Cox BJ, et al. Robust dimensions of anxiety sensitivity: Development and 
initial validation of the Anxiety Sensitivity Index-3. Psychol Assess. 2007; 19(2):176–188. 
[PubMed: 17563199] 

17. Zvolensky MJ, Bernstein A, Sachs-Ericsson N, Schmidt NB, Buckner JD, Bonn-Miller MO. 
Lifetime associations between cannabis, use, abuse, and dependence and panic attacks in a 
representative sample. J Psychiatr Res. 2006; 40(6):477–486. [PubMed: 16271364] 

18. Bernstein A, Zvolensky MJ, Marshall EC, Schmidt NB. Laboratory test of a novel structural model 
of anxiety sensitivity and panic vulnerability. Behav Ther. 2009; 40(2):171–180. [PubMed: 
19433148] 

19. Friedman S, Paradis C. Panic disorder in African Americans: Symptomatology and isolated sleep 
paralysis. Cult Med Psychiatry. 2002; 26(2):179–198. [PubMed: 12211324] 

20. Horwath E, Johnson J, Hornig CD. Epidemiology of panic disorder in African-Americans. Am J 
Psychiatry. 1993; 150(3):465–469. [PubMed: 8434663] 

21. Johnson MR, Hartzema AG, Mills TL, et al. Ethnic differences in the reliability and validity of a 
panic disorder screen. Ethn Health. 2007; 12(3):283–296. [PubMed: 17454101] 

22. Buckner JD, Shah SM, Dean KE, Zvolensky MJ. Cannabis use frequency and use-related 
impairment among African-American and White users: The impact of cannabis use motives. Ethn 
Health. 2016; 21(3):318–331. [PubMed: 26264291] 

23. Brown TL, Miller JD, Clayton RR. The generalizability of substance use predictors across racial 
groups. The Journal of Early Adolescence. 2004; 24(3):274–302.

24. Gottfredson DC, Koper CS. Race and sex differences in the prediction of drug use. J Consult Clin 
Psychol. 1996; 64(2):305. [PubMed: 8871415] 

25. Wallace JM, Muroff JR. Preventing substance abuse among African American children and youth: 
Race differences in risk factor exposure and vulnerability. J Prim Prev. 2002; 22(3):235–261.

26. Buckner JD, Ecker AH, Dean KE. Solitary cannabis use frequency mediates the relationship 
between social anxiety and cannabis use and related problems. Am J Addict. 2016

27. Gwaltney CJ, Bartolomei R, Colby SM, Kahler CW. Ecological momentary assessment of 
adolescent smoking cessation: A feasibility study. Nicotine Tob Res. 2008; 10(7):1185–1190. 
[PubMed: 18629728] 

28. Osman A, Gutierrez PM, Smith K, Qijuan F, Lozano G, Devine A. The Anxiety Sensitivity 
Index-3: Analyses of Dimensions, Reliability Estimates, and Correlates in Nonclinical Samples. J 
Pers Assess. 2010; 92(1):45–52. [PubMed: 20013455] 

29. Stephens RS, Roffman RA, Curtin L. Comparison of extended versus brief treatments for 
marijuana use. J of Consult Clin Psychol. 2000; 68(5):898–908. [PubMed: 11068976] 

30. Lozano BE, Stephens RS, Roffman RA. Abstinence and moderate use goals in the treatment of 
marijuana dependence. Addiction. 2006; 101(11):1589–1597. [PubMed: 17034438] 

31. Buckner JD, Crosby RD, Wonderlich SA, Schmidt NB. Social anxiety and cannabis use: An 
analysis from ecological momentary assessment. J Anxiety Disord. 2012; 25(1):297–304.

32. Chapman, LJ., Chapman, JP. Infrequency scale. Madison, WI: 1983. Unpublished test

33. Cohen A, Iglesias B, Minor KS. The neurocognitive underpinnings of diminished expressivity in 
schizotypy: What the voice reveals. Schizophr Res. 2009; 109(1-3):38–45. [PubMed: 19230620] 

34. D'Augelli AR, Hershberger SL. African American undergraduates on a predominantly White 
campus: Academic factors, social networks, and campus climate. Journal of Negro Education. 
1993 Win 1993;62(1):67–81.

35. Field, A. Discovering statistics using SPSS. 2nd. Thousand Oaks, CA, US: Sage Publications, Inc; 
2005. 

36. Cohen, J., Cohen, P. Applied multiple regression/correlation analysis for the behavioral sciences. 
Hillsdale, NJ: Lawrence Erlbaum Associates; 1983. 

Dean et al. Page 8

Am J Addict. Author manuscript; available in PMC 2018 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



37. Aiken, LS., West, SG. Multiple Regression: Testing and Interpreting Interactions. Newbury Park, 
CA: Sage; 1991. 

38. Holmbeck GN. Post-hoc probing of significant moderational and mediational effects in studies of 
pediatric populations. J Pediatr Psychol. 2002; 27:87–96. [PubMed: 11726683] 

39. Erceg-Hurn DM, Mirosevich VM. Modern robust statistical methods: An easy way to maximize 
the accuracy and power of your research. Am Psychol. 2008; 63(7):591–601. [PubMed: 18855490] 

40. Hayes, AF. Introduction to mediation, moderation, and conditional process analysis : a regression-
based approach. New York: The Guilford Press; 2013. p. 2013

41. Holmbeck GN. Post-hoc probing of significant moderational and mediational effects in studies of 
pediatric populations. J Pediatr Psychol. 2002; 27(1):87–96. [PubMed: 11726683] 

42. Johnson K, Mullin JL, Marshall EC, Bonn?Miller MO, Zvolensky M. Exploring the mediational 
role of coping motives for marijuana use in terms of the relation between anxiety sensitivity and 
marijuana dependence. Am J Addict. 2010; 19(3):277–282. [PubMed: 20525036] 

43. Hides L, Lubman DI, Cosgrave EM, Buckby JA, Killackey E, Yung AR. Motives for substance use 
among young people seeking mental health treatment. Early Interv Psychiatry. 2008; 2(3):188–
194. [PubMed: 21352152] 

44. White HR, Labouvie EW, Papadaratsakis V. Changes in substance use during the transition to 
adulthood: A comparison of college students and their noncollege age peers. Journal of Drug 
Issues. 2005; 35(2):281–306.

45. Stinson FS, Grant BF, Dawson DA, Ruan WJ, Huang B, Saha T. Comorbidity between DSM-IV 
alcohol and specific drug use disorders in the United States: Results from the National 
Epidemiologic Survey on Alcohol and Related Conditions. Alcohol Res Health. 2006; 29(2):94–
106.

46. Carter MM, Miller O Jr, Sbrocco T, Suchday S, Lewis EL. Factor structure of the Anxiety 
Sensitivity Index among African American college students. Psychol Assess. 1999; 11(4):525–
533.

47. Hunter LR, Keough ME, Timpano KR, Schmidt NB. Ethnoracial differences in anxiety sensitivity: 
Examining the validity of competing anxiety sensitivity index subscales. J Anxiety Disord. 2012; 
26(4):511–516. [PubMed: 22410090] 

48. Hamilton H, Maas M, Boak A, Mann R. Subjective Social Status, Immigrant Generation, and 
Cannabis and Alcohol Use Among Adolescents. J Youth Adolesc. 2014; 43(7):1163–1175. 
[PubMed: 24218067] 

49. Abelson RP. A variance explanation paradox: when a little is a lot. Psychol Bull. 1985; 97(1):129–
133.

50. Scheier LM, Botvin GJ, Diaz T, Ifill-Williams M. Ethnic identity as a moderator of psychosocial 
risk and adolescent alcohol and marijuana use: Concurrent and longitudinal analyses. Journal of 
Child & Adolescent Substance Abuse. 1997; 6(1):21–47.

51. Wallace JM Jr, Muroff JR. Preventing substance abuse among African American children and 
youth: Race differences in risk factor exposure and vulnerability. J Prim Prev. 2002 Spr 
2002;22(3):235–261.

Dean et al. Page 9

Am J Addict. Author manuscript; available in PMC 2018 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Note. ASI-pc = Anxiety sensitivity-physical concerns.
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Table 2

Descriptive statistics by race.

Black Students (n=51)

Variables Skew Kurtosis

Cannabis use frequency 1.01 0.08

Cannabis-related problems 2.70 10.19

Anxiety Sensitivity-Physical Concerns 1.44 1.64

Anxiety Sensitivity-Cognitive Concerns 1.58 2.02

Anxiety Sensitivity-Social Concerns 1.22 1.07

White Students (n=51)

Variables Skew Kurtosis

Cannabis use frequency 1.17 0.75

Cannabis-related problems 1.58 2.43

Anxiety Sensitivity-Physical Concerns 1.49 2.59

Anxiety Sensitivity-Cognitive Concerns 1.65 2.88

Anxiety Sensitivity-Social Concerns 0.97 0.83

Note. Significant group differences are presented in bold.
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