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Abstract
Objective. Epidemiological studies have shown that there is a high incidence of co-occurring PTSD and substance use disorders (SUDs). Given the numerous legal, social, psychological, and medical consequences associated with these two illnesses, it is important to determine clinical targets for them. Anxiety sensitivity (AS) may serve as such a target, as it is associated with both PTSD and SUDs. Furthermore, little is currently known about how AS and PTSD are associated with polysubstance use, and most of the existing literature focuses on nonclinical samples. The following study aims to address these gaps by examining whether PTSD moderates the relationship between AS and SUDs. 
Method.  2,617 clients at a residential treatment center completed a clinical intake interview. AS was assessed using the ASI, and current and lifetime SUDs and lifetime PTSD were assessed using the SCID-IV. Two-way ANCOVAs were used to investigate the relationship between SUDs, lifetime PTSD, and AS, after controlling for age, income, and gender.
Results. AS was positively associated with both PTSD and SUDs. PTSD strengthened the positive association between AS and SUDs. Participants who met criteria for a greater number of SUDs reported greater AS. 
Conclusions. These results support the use of anxiety-sensitivity based interventions in treating PTSD and SUDs. 
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Post-traumatic stress disorder as a moderator of the relationship between anxiety sensitivity and substance use disorders

Introduction
	Anxiety sensitivity (AS), defined as the fear of psychological, physiological, social, and cognitive anxiety-related symptoms, has been associated with PTSD and increased drug use (De Haas et al., 2001; Lechner et al., 2014; McHugh et al., 2017; Simpson et al., 2006; Stathopoulou et al., 2018; Stewart, 1996; Stewart et al., 1996). These studies suggest that anxiety sensitivity may be a risk factor for the development of PTSD and substance use disorders. However, no study has examined how PTSD and various SUDs influence AS. The following study aims to fill this gap by exploring the relationship between anxiety sensitivity, PTSD, and substance dependence.
PTSD and SUDs
	Substance use disorders (SUDs) often co-occur with posttraumatic stress disorder (PTSD); in fact, 46.4% of those with PTSD also meet criteria for a SUD and between 36% and  50% of those with SUDs meet criteria for PTSD at some point in their lives (Jacobsen, Southwick, & Kosten, 2001; Pietrzak et al., 2011; Stewart et al., 1996). While individually these diseases pose substantial challenges to daily activities, the combination of PTSD and SUDs can lead to even greater medical, legal, and social complications (McDevitt-Murphy et al., 2010; Tate et al., 2007). Furthermore, evidence suggests that those meeting criteria for both disorders show greater symptom severity (Stewart, 1996; Gillihan et al., 201l; McHugh et al., 2017). For example, more severe PTSD symptoms are associated with heavier drinking and increased alcohol cravings in the presence of trauma cues for those with PTSD (Gillihan et al., 2011; McHugh et al., 2017; Coffey et al., 2002). PTSD has also been linked to increased cocaine and cannabis cravings when participants were presented with their trauma cues, whether or not the drug cue was also present (Berenz & Coffey, 2012; Coffey et al., 2002; Hindocha et al., 2019).
	The Self Medication Hypothesis may explain the high co-occurrence rates of PTSD and SUDs. This theory posits that individuals use drugs to relieve negative affect, which is higher in those with PTSD (Khantzian, 1997; Leeies, 2010). For example, Stewart (1996) theorized that alcohol dampened hyperarousal, reduced the desire to avoid trauma triggers, and inhibited intrusive thoughts characteristic of PTSD. In their study, Bonn-Miller and colleagues (2011) found support for this theory by assessing motives for marijuana use, suggesting that PTSD increased emotional dysregulation, which then led to increased marijuana use to cope with those negative emotions (2011). Pharmacological evidence further supports these self-reported findings, as traumatic stress was shown to alter dopamine levels in the mesolimbic pathway in rodents (Brodnik et al., 2017). Consequently, rats susceptible to stress felt stronger dopaminergic effects of cocaine, resulting in higher levels of cocaine self-administration;resilient rats, however, showed no difference in their motivation to use cocaine, indicating that PTSD may exacerbate one’s vulnerability to developing a SUD (Brodnik et al., 2017). 
[bookmark: _9j7kc4931gau]PTSD and AS
	Distinct from anxiety, anxiety sensitivity has been highlighted as a potential marker of general psychopathology (Lang et al., 2002). For example, research has shown that individuals with high AS are likely to perceive anxiety-related sensations such as sweating or a quickening heartbeat as dangerous, regardless of the existence of an actual threat. Consequently, this may lead to heightened anxiety and vulnerability to other internalizing disorders (McLaughlin & Hatzenbuehler, 2009). In particular, there is extensive evidence supporting a strong relationship between PTSD and AS (Gillihan, et al., 2011; Lang et al., 2002; Simpson et al., 2006). In fact, studies have shown a correlation not just between AS and overall PTSD symptoms, but also between AS and each of the DSM-IV PTSD symptom clusters (avoidance, hyperarousal, and re-experiencing; Gillihan, et al., 2011; Lang et al., 2002). Similarly, PTSD symptom severity is strongly linked to AS (Simpson et al., 2006).
Interestingly, evidence suggests that the association between PTSD and AS found in the aforementioned studies is due to the underlying trauma, not the development of PTSD.  In one study, AS did not differ between those who had simply experienced a traumatic event and those who had actually developed PTSD (Lang et al., 2002). Thus, it is possible that traumatic events predict high AS, regardless of whether or not the individual later develops PTSD. This conclusion is further supported by McHugh and colleagues  (2017) who found that while AS was associated with a greater emotional reactivity in response to personally relevant trauma cues, this relationship was not moderated by PTSD.
AS and SUDs
	As with PTSD, evidence suggests a strong relationship between AS and substance use, although that relationship can vary based on the substance being used. In most cases, AS is associated with increased drug cravings and consumption, indicating that high AS may increase one’s susceptibility to developing a SUD (Bonn-Miller et al., 2011; Novak et al., 2003; Stathopoulou et al., 2018; Stewart et al., 1996). However, there is a small amount of evidence suggesting the opposite, as research on alcohol consumption is varied (Novak et al., 2003). 
While Novak and colleagues (2003) failed to find a relationship between AS and drinking behavior, the majority of studies clearly link AS to increased alcohol consumption (De Haas et al., 2001; Gillihan et al., 2011; Lechner et al., 2014). It is possible that this discrepancy can be explained by racial differences in alcohol intake, as Novak and colleagues (2003) had a majority White sample, while most of Lechner and colleagues’ (2014) participants were Black. Regardless, physiological and self-report questionnaires reveal that those with high AS use drinking as a means of coping (Beck et al., 1996; Lechner et al., 2014; Kushner et al., 1996). 
Research on the relationship between AS and other substances is limited and/or mixed. There is no research specifically on AS and opiate use; however, Stathopoulou and colleagues (2018) found that higher AS strengthened the relationship between negative affect and opioid cravings. If these results can be extrapolated to an opiate-dependence, then as with alcohol, opiates may be used as a means to cope with the negative affect, thoughts, and somatic sensations associated with high AS. 
The literature is also mixed regarding cannabis dependence. Stewart and colleagues (1996) found a negative association between AS and marijuana use. In contrast, Bonn-Miller and colleagues found that AS increased the usage of marijuana, due to its perceived dampening of emotional distress (2007). These two conflicting results align with the contradicting consequences of marijana such as increased heart rate and improved relaxation, which would aggravate and alleviate AS, respectively (Raypole, 2019). Which effect occurs seems to rely on the amount of THF present in the drug (Raypole, 2019). Thus, additional research is needed to elucidate the relationship between AS and marijuana use. 
PTSD, SUDs, and AS
	While some evidence suggests that AS moderates the relationship between PTSD and substance use, the full relationship among these variables is not well understood (Vujanovic, 2018).  Based on AS’s positive association with both PTSD and SUDs, we would expect that high AS strengthened the relationship between PTSD and SUDs. There is substantial evidence to support this. In fact, high AS has been linked to increased coping motives for alcohol use in those with PTSD (Simpson et al., 2006). In cocaine-dependent adults, emotion dysregulation mediated the relationship between AS and PTSD, suggesting that there is a shared lack of emotion regulation in high AS and PTSD, which may motivate drug use (Naifeh et al., 2010). While these studies support the theory that high AS moderates the PTSD-SUDs relationship, Gillhan and colleagues (2011), discovered that it was low AS, not high AS, that strongly predicted avoidance and re-experiencing symptoms of PTSD and drinking frequency. To make sense of the discrepancy between their results and the rest of the literature, Gillihan and colleagues (2011) suggested that “low AS individuals with high PTSD avoidance symptoms may be “repressors” who deny that high anxiety (PTSD symptoms) is distressing to them.” The current study aims to clarify this relationship.
While current research supports a potential association among PTSD, AS, and alcohol or cocaine use, the findings are mixed on the direction of this relationship. Additionally, there is still little known about how AS might be associated with other substances or with polysubstance use. Finally, it should be noted that most of the current literature makes use of nonclinical samples, limiting the applicability of these findings to those most likely to seek and receive treatment. Addressing these gaps is critical to elucidating potential treatment targets for those suffering from comorbid PTSD and SUDs. 
The current study explores the role of AS for individuals suffering from PTSD and SUDs. We hypothesize that individuals with PTSD will have greater AS, and that AS will be positively associated with SUDs. Finally, we hypothesize that those with PTSD will evidence a stronger relationship between AS and SUDs.  


Methods
Participants
2,617 individuals at an inpatient residential treatment facility completed a clinical diagnostic interview with our research team and consented to have data from that interview used for research purposes. The majority of participants were Black (90%), with more males (66%) than females, and an average age of 42.97 years old (SD=10.9).
Procedure
     	For the past 16 years, our lab has partnered with a residential treatment facility and has conducted clinical diagnostic interviews for recently admitted clients. Clients completed semi-structured assessments of their demographic information, treatment history, and past substance use. They also completed two self-report questionnaires and the Structured Clinical Interview for the DSM-IV- Revised (SCID-IV-TR). If the client consented to research, this data was then securely stored for use in future research. Otherwise, the information was compiled into a note for their clinical team and any documents from the interview were destroyed. The University of Maryland Institutional Review Board has approved all procedures associated with this study. 
Measures
	Substance Use Disorders. Both current and lifetime SUDs were assessed using the SCID-IV (American Psychiatric Association, 2000). Current SUDs were defined as meeting diagnostic criteria for a substance use disorder within the past year. Lifetime SUDs were defined as meeting criteria for a SUD in the past or present.  
	Anxiety Sensitivity. AS was measured using the Anxiety Sensitivity Index (ASI), a 16-item self-report survey that examines the physical, emotional, and cognitive aspects of AS. Participants complete a 5-point likert scale ranging from 0 (“very little”) to 4 (“very much”). The ASI has been shown to have high internal consistency (α = 0.92) and test-retest reliability (r=0.75 after 14 days; Reiss et al., 1986). 
	Lifetime Post Traumatic Stress Disorder. PTSD was diagnosed using the SCID-IV, and lifetime PTSD was defined as meeting diagnostic criteria for PTSD in the past and/or present (American Psychiatric Association, 2000). 
Data Analysis
 In a prior study, patterns of current and lifetime substance dependence were determined using a latent class analysis (Arenson et al., 2020). These methods have been extensively described elsewhere. Briefly, the LCA revealed five current SUDs classes: (1) hallucinogen-only dependence, (2) alcohol and cocaine dependence, (3) cannabis and alcohol dependence, (4) cocaine only dependence, and (5) opiate only dependence. A separate LCA also revealed five lifetime SUDs classes: (1) hallucinogen only dependence, (2) alcohol and cocaine dependence, (3) cocaine and opiate dependence, (4) cocaine only dependence, and (5) dependence across all substances. Of note, those who did not meet criteria for any SUDs were excluded from the LCA, and then manually included as their own class. 
We also investigated individual SUDs, which came from the SCID-IV-TR that participants completed. The individual SUDs included in our analysis are as follows: “no SUDs”, “alcohol”, “cocaine”, “opiates”, “hallucinogens”, and “cannabis”. 
Finally, we examined a post-hoc, three group comparison, wherein SUDs were grouped as “no substance dependence”, “single substance dependence”, and “polysubstance dependence” for both current and lifetime dependence, where “polysubstance dependence” denotes dependence to more than one substance.
To differentiate between the various analytical SUDs categories, these three-group comparisons will be referred to as “grouped SUDs.” When discussing specific SUDs, we will refer to them as “individual SUDs.” Finally, the SUDs resulting from the LCA are “SUDs classes”. 
The current study used two-way ANCOVAs to evaluate the moderating effects of lifetime  PTSD on the relationship between AS and 1) individual current SUDs 2) individual lifetime SUDs 3) grouped current SUDs 4) grouped lifetime SUDs 5) current SUDs class, and 6) lifetime SUDs class. In all models, we controlled for monthly income, gender, and age, as it is well-established that they are significantly related to substance use (Stewart, Karp, Pihl, & Peterson, 1996; Novak, Burgess, Clark, Zvolensky, & Brown, 2003; Feldner, Zvolensky, Schmidt, & Smith, 2008). We used estimated marginal means with Bonferroni corrections to further examine group differences. Estimated marginal means were conducted using SPSS. All other analyses were conducted using R Studio.
Results
	Age (F(1, 1978)=24.82, p<0.001), gender (F(1, 1966)=8.10, p=0.004), and monthly income (F(1, 1595)=9.34, p=0.002) were significantly associated with AS. In addition, both lifetime PTSD (F(1, 1914)=119.65, p<0.001) and the presence of current (F(1, 1965)=22.24, p<0.001) or lifetime (F(1, 1970)=26.71, p<0.001) substance dependence were associated with greater AS. 
SUDS, AS, and Lifetime PTSD. 
	A two-way ANCOVA was conducted to explore the relationship among lifetime PTSD, individual SUDs and ASI, after controlling for age, gender, and income. There was a main effect of lifetime PTSD (F(1, 1488)=105.25, p<0.001) and individual current SUDs (F(6, 1488)=14.30, p<0.001) on ASI (Table 1). However, there was no significant interaction between lifetime PTSD and current SUDs (F(6, 1488)=1.99, p=0.06). Similarly, there was a significant main effect of individual lifetime SUDs on ASI (F(6, 1492)=18.37, p<0.001) but no significant interaction (F(6, 1492)=1.84, p=0.09) (Table 2). 
We also used two-way ANCOVAs to explore the relationship among lifetime PTSD, grouped SUDs, and ASI. After controlling for income, gender, and age, there was a main effect of lifetime PTSD (F(1, 1501)=105.25, p<0.001) and grouped current SUDs (F(2, 1501)=35.07, p<0.001) on ASI (Table 3). There was also a significant interaction between grouped current SUDs and PTSD (F(2, 1501)=4.98, p=0.01) on ASI (Table 4 and Figure 1). In the absence of lifetime PTSD, there was a significant increase in ASI scores as participants met for more SUDs. In the presence of lifetime PTSD, however, only participants who met for multiple SUDs had significantly greater ASI scores compared to those who met for no or one SUD(s). 
There was also a significant main effect of lifetime PTSD (F(1, 1504)=95.25, p<0.001) and grouped lifetime SUDs (F(2, 1504)=47.53, p<0.001) (Table 5). Additionally, there was a significant interaction between grouped lifetime SUDs and PTSD on ASI (F(2, 1504)=3.07, p=0.047) (Table 5). Participants with lifetime PTSD had higher ASI scores whether they met for no SUDs, one SUD, or multiple SUDs (Table 6 and Figure 2). Once again, for participants without lifetime PTSD, there was a rise in ASI scores as they met for more SUDs. However, if lifetime PTSD was present, then only multiple SUDs had a significant increase in ASI score. 
Table 7 shows the results of the two-way ANCOVAs for SUDs classes. There was a main effect of both lifetime PTSD (F(1, 1490)=105.64, p<0.001) and current SUDs class on ASI (F(5, 1490)=12.00, p<0.001). Furthermore, there was a significant interaction between PTSD and SUDs class (F(5, 1490)=2.38, p=0.04). After comparing the marginal means and confidence intervals, we found that among those who fell within the “none”, “cocaine”, “alcohol and cocaine”, and “hallucinogen” classes, ASI scores were higher when PTSD was present compared to when it was absent (Table 8). In the absence of PTSD, ASI score was higher for SUDs class when compared to the “none” class. This was not the case in the presence of PTSD. See Figure 3 for a visual depiction of these results. 
As seen in Table 9, there were significant main effects of lifetime PTSD (F(1, 1497)=95.85, p<0.001) and lifetime SUDs class on ASI (F(5, 1497)=16.97, p<0.001). Additionally, there was a significant interaction between lifetime PTSD and lifetime SUDs class on ASI (F(5, 1497)=2.58, p=0.03). Among those in the “none”, “alcohol and cocaine”, “opiate and cocaine”, “hallucinogen only”, and “all” classes, those who had PTSD had higher ASI scores than those who did not. In the absence of PTSD, those in the “none” class had significantly lower ASI scores than those of any other class. This relationship was no longer significant in the presence of PTSD. Marginal means and confidence intervals are presented in Table 10. Figure 4 shows a graphical representation of these group differences. 

Discussion
	This study explored the impact of lifetime PTSD and SUD(s) on AS. As expected, individuals diagnosed with lifetime PTSD reported greater AS than those without. Additionally, individuals diagnosed with any current or lifetime SUDs also reported greater AS than those without. Furthermore, when examining individual SUDs, we found that PTSD did not moderate the relationship between SUDs and AS. However, PTSD did strengthen the positive relationship between grouped SUDs and AS. That is, as the number of SUDs one met for increased, so did their AS. This phenomenon was observed in both the grouped current and lifetime SUDs. Additionally, we found that PTSD moderated the association between AS and SUDs class. Each SUDs class had higher AS on average compared to those without a SUD. AS was even greater across SUDs when PTSD was present.
 Prior research corroborates the positive relationship between AS and PTSD we found in our study (Gillihan et al., 2011; Stathopoulou et al., 2018; Simpson et al., 2006; McHugh et al., 2017). Because we conducted a cross-sectional analysis, we can not determine causal relationships among PTSD, AS, and SUDs. However, previous studies indicated a bi-directional relationship between at least PTSD and AS. For example, research from patients with traumatic physical injuries indicates that not only does AS predict PTSD symptom severity over time, but reducing AS also results in a corresponding decrease in PTSD symptom severity (Marshall et al., 2010; Fedroff et al., 2000). Additionally, PTSD was shown to increase AS over time (Marshall et al., 2000). Thus, this evidence suggests that there is likely a bidirectional relationship between the two (Fedroff et al., 2000; Marshall et al., 2010).
Another important finding of the current study is that both current and lifetime SUDs are associated with greater AS. This relationship existed throughout all of our measures of SUDs (individual, grouped, and classes). In addition, those meeting criteria for a greater number of SUDs reported greater AS. Surprisingly, this relationship did not exist among those with PTSD. When PTSD was present, there was no significant difference in AS in participants who had one SUD and those who had no SUDs. However, there was a significant increase in AS for those who had multiple SUDs compared to other groups. As discussed, PTSD has been linked with greater AS (Gillihan et al., 2011; Stathopoulou et al., 2018; Simpson et al., 2006; McHugh et al., 2017). Our two-way ANCOVAs consistently revealed that lifetime PTSD was associated with greater AS on average, compared to any of our current or lifetime SUDs classifications (individual, grouped, and classes). As such, PTSD may be associated with such a high increase in AS as to overwhelm the effect of the number of SUDs in our analyses. 
Interestingly, PTSD did not impact the relationship between AS and individual current or lifetime SUDs. McHugh and colleagues (2017) found similar results and concluded that the relationship between PTSD and AS was consistent across SUDs, suggesting that diagnosis of a particular SUD does not have a significant impact. In line with our hypothesis, the relationship between multiple SUDs and AS was greater in those with lifetime PTSD. AS has been linked to drinking motives in prior studies, such that participants were more likely to drink in order to reduce negative affect when endorsing both high anxiety sensitivity and severe PTSD symptoms (Berenz et al., 2016). While Berenz and colleagues (2016) focused solely on alcohol coping, our results support that this phenomenon may apply to other substances. Future studies are needed to explore this possibility.
	While this study importantly investigates the role of lifetime PTSD on the AS and SUDs relationship, it does have limitations. First, while many participants met for both PTSD and SUDs, numbers of those meeting for both PTSD and a specific substance and/or class were sometimes smaller. This has important power implications and may have limited our ability to detect an interaction between PTSD and individual SUDs. Second, diagnoses of PTSD and SUDs were based on the DSM-IV; it is therefore possible that some participants who met for SUDs and PTSD in our study would not receive the same diagnosis in the DSM-V. Third, this study used a dichotomous diagnosis of both PTSD and SUDs, and did not include symptom severity in its analyses. Consequently, while evidence suggests the PTSD is correlated with the presence of a SUD, we were unable to determine how this relationship changed with more severe symptoms. Finally, our sample was 90% Black, which allowed us to importantly examine these relationships among a population that is both underrepresented in the current literature, and underserved clinically. However these results may not be transferable to individuals of other races. 
	Our findings have important implications for future research. First, future research should include measures of symptom severity in order to elucidate the relationship between PTSD, AS, and SUDs.  Future research should also investigate whether substance use actually resulted in a decrease in PTSD symptom severity and/or AS. If people are taking substances to cope with their negative affect, then there should be a decrease (even if temporary) in symptoms to maintain this motivation. Second, a longitudinal, prospective study is necessary to understand whether or not high AS precedes the development of PTSD and/or SUDs (or whether some other temporal relationship exists). This information could be helpful in identifying individuals at-risk for PTSD or SUDs. Third, it would be interesting to understand the role, if any, race plays in the PTSD, AS, and SUDs relationship. Finally, to maximize the clinical applications of this research topic, researchers could explore treatment seeking behaviors in patients with high AS, PTSD and SUDs. 
	The results of this study have important clinical implications. Traditional treatment, which focuses on PTSD and SUDs in isolation, has been shown to be less effective than simultaneous care (Stewart et al., 1996). Thus, the large overlap in PTSD and SUDs cases supports the continuation of treatments that focus on treating PTSD and SUDs simultaneously, such as Seeking Safety and Integrated Cognitive Behavioral Therapy for PTSD and SUD (Capone et al., 2018). Additionally, given that AS is highly correlated with both conditions and is highly malleable, targeting AS may be an effective way to mitigate co-existing PTSD and SUD symptoms (Smits et al., 2008). In fact, researchers are currently exploring ways to utilize AS-based interventions. One promising method is cognitive anxiety sensitivity treatment (CAST), a 45-minute computerized session that combines education with guided interoceptive exposure to reduce the fear associated with anxiety-related physiological symptoms (Schmidt et al.,  2014). Pilot studies in veteran populations have indicated small to medium reductions in PTSD and opioid use (Norr et al., 2020; Raines et al., 2019). These findings present a relatively affordable, accessible, and non-pharmacological method of treating individuals with PTSD and SUDs, and potentially reducing the risk of developing PTSD and/or a SUD in at-risk individuals. 
Conclusion
	This study established a positive association between anxiety sensitivity and substance use disorders that is strengthened by the presence of PTSD. More specifically, individuals who have or have had multiple substance use disorders have greater anxiety sensitivity than those with one or no substance use disorders. Thus, polysubstance users may be at greater risk for high anxiety sensitivity, and consequently, potential targets for treatment. Future research should explore whether or not anxiety sensitivity is an antecedent or consequence of PTSD and SUDs. 
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Table 1
Effect of PTSD and Individual Current SUDs on ASI
	Variable
	F
	df
	Significance (p-value)

	Age
	11.6880
	1, 1488
	<0.001***

	Gender
	2.1891
	1, 1488
	0.139

	Income
	5.5069
	1, 1488
	0.019*

	Individual Current SUDs
	14.3012
	6, 1488
	<0.001***

	Lifetime PTSD
	105.2535
	1, 1488
	<0.001***

	Lifetime PTSD*Current SUDs
	1.9859
	6, 1488
	0.065


p-value <0.001***, <0.01**, <.05*



Table 2
Effect of PTSD and Individual Lifetime SUDs on ASI
	Variable
	F
	df
	Significance (p-value)

	Age
	7.9653
	1, 1492
	0.0048**

	Gender
	3.1780
	1, 1492
	0.075

	Income
	7.0990
	1, 1492
	0.0078**

	Individual Lifetime SUDs
	18.3658
	6, 1492
	<0.001***

	Lifetime PTSD
	95.9423
	1, 1492
	<0.001***

	Lifetime PTSD*Lifetime SUDs
	1.8359
	6, 1492
	0.089


p-value <0.001***, <0.01**, <.05*


Table 3
Effect of PTSD and Grouped Current SUDs on ASI
	Variable
	F
	df
	Significance (p-value)

	Age
	13.6313
	1, 1502
	<0.001***

	Gender
	1.5134
	1, 1502
	0.22

	Income
	6.0104
	1, 1502
	0.014*

	Grouped Current SUDs
	35.0741
	2, 1502
	<0.001***

	Lifetime PTSD
	105.2535
	1, 1502
	<0.001***

	Lifetime PTSD*Grouped Current SUDs
	4.9834
	2, 1502
	0.0069**


p-value <0.001***, <0.01**, <.05*


Table 4
Estimated Marginal Means for Interaction of PTSD and Grouped Current SUDs on ASI
	Grouped SUDs
	Lifetime PTSD
	Mean ASI
	Std. Error
	95% Confidence Interval

	No Substance Dependence
	Absent
	14.53
	0.846
	12.871-16.189

	
	Present
	30.268
	2.058
	26.244-34.304

	Single Substance Dependence
	Absent
	19.985
	0.688
	18.635-21.336

	
	Present
	27.276
	1.495
	24.344-30.209

	Polysubstance dependence
	Absent
	24.477
	0.935
	22.643-26.312

	
	Present
	36.55
	1.609
	33.393-39.707




Figure 1

ASI Scores for Grouped Current SUDs
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Table 5
Effect of PTSD and Grouped Lifetime SUDs on ASI
	Variable
	F
	df
	Significance (p-value)

	Age
	8.7229
	1, 1504
	0.0032**

	Gender
	2.5539
	1, 1504
	0.11

	Income
	6.1478
	1, 1504
	0.013*

	Grouped Lifetime SUDs
	47.5373
	2, 1504
	<0.001***

	Lifetime PTSD
	95.2513
	2, 1504
	<0.001***

	Lifetime PTSD*Grouped Lifetime SUDs
	3.0676
	2, 1504
	0.047*


p-value <0.001***, <0.01**, <.05*


Table 6
Estimated Marginal Means for Interaction of PTSD and Grouped Lifetime SUDs on ASI
	Grouped SUDs
	Lifetime PTSD
	Mean ASI
	Std. Error
	95% Confidence Interval

	No Substance Dependence
	Absent
	11.018
	1.126
	8.808-13.227

	
	Present
	30.019
	3.603
	22.951-31.371

	Single Substance Dependence
	Absent
	18.057
	0.788
	16.511-19.604

	
	Present
	26.592
	1.781
	23.099-30.085

	Polysubstance dependence
	Absent
	23.286
	0.660
	21.993-24.580

	
	Present
	33.575
	1.193
	31.235-35.915






Figure 2

ASI Scores for Grouped Lifetime SUDs
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Table 7
Effect of PTSD and Current SUDs Class on ASI
	Variable
	F
	df
	Significance (p-value)

	Age
	14.3520
	1, 1490
	<0.001***

	Gender
	2.2616
	1, 1490
	0.13

	Income
	6.2198
	1, 1490
	0.013*

	Current SUDs Class
	12.0003
	5, 1490
	<0.001***

	Lifetime PTSD
	105.6371
	1, 1490
	<0.001***

	Lifetime PTSD*Current SUDs Class
	2.3836
	5, 1490
	0.036*


p-value <0.001***, <0.01**, <.05*


Table 8
Estimated Marginal Means for Interaction of PTSD and Current SUDs Class on ASI
	SUDs Class
	Lifetime PTSD
	Mean ASI
	Std. Error
	95% Confidence Interval

	None
	Absent
	14.597
	0.850
	12.929-16.265

	
	Present
	30.323
	2.067
	26.269-34.377

	Cocaine
	Absent
	19.750
	1.088
	17.647-21.871

	
	Present
	27.494
	2.293
	22.996-31.992

	Alcohol and Cocaine
	Absent
	24.171
	0.992
	22.225-26.116

	
	Present
	26.606
	3.740
	19.269-26.312

	Hallucinogen 
	Absent
	20.231
	1.456
	17.375-23.088

	
	Present
	35.217
	2.582
	30.151-40.282



Figure 3

ASI Scores for Current SUDs Class
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Table 9
Effect of PTSD and Lifetime SUDs Class on ASI
	Variable
	F
	df
	Significance (p-value)

	Age
	16.0987
	1, 1497
	<0.001***

	Gender
	5.2180
	1, 1497
	0.022*

	Income
	8.3324
	1, 1497
	0.0039**

	Lifetime SUDs Class
	16.9687
	5, 1497
	<0.001***

	Lifetime PTSD
	95.8463
	1, 1497
	<0.001***

	Lifetime PTSD*Lifetime SUDs Class
	2.5763
	5, 1497
	0.025*


p-value <0.001***, <0.01**, <.05*
Table 10
Estimated Marginal Means for Interaction of PTSD and Lifetime SUDs Class on ASI
	SUDs Class
	Lifetime PTSD
	Mean ASI
	Std. Error
	95% Confidence Interval

	None
	Absent
	11.303
	1.132
	9.084-13.523

	
	Present
	30.269
	3.612
	23.184-37.355

	Opiate and Cocaine
	Absent
	17.920
	1.313
	15.344-29.496

	
	Present
	31.081
	2.949
	25.297-36.865

	Alcohol and Cocaine
	Absent
	22.696
	0.917
	20.895-24.497

	
	Present
	34.474
	1.735
	31.072-37.877

	Hallucinogen 
	Absent
	20.094
	1.538
	17.077-23.112

	
	Present
	29.947
	2.794
	24.467-35.430

	   All
	Absent
	23.073
	0.996
	21.119-25.026

	
	Present
	32.002
	1.708
	28.651-35.353





Figure 4

ASI Scores for Lifetime SUDs Class
[image: ]
image1.png
Total ASI Score
¥ % g g

ssssss




image2.png




image3.png




image4.png
TotalASI Score.





