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			Abstract

			Aim: Young adulthood is a period when individuals engage in health risk behaviors such as tobacco use, alcohol consumption and illicit substance use that may predispose them to mental problems. Minority young adults living HIV prevalent urban communities are especially more likely to engage in these behaviors. With the disproportionate representation of minority young adults with co-occurrence of HIV infection and mental problems in the United States, few studies have assessed the predictive influence of these health risk behaviors among this vulnerable population. The aimed of this study was to begin this line of inquiry to gender by examining the magnitude of effect of alcohol consumption, tobacco use and illicit substance use on mental health of minority young adults living in a high HIV prevalent urban community. 

			Methods: Survey data of the level of tobacco use, alcohol consumption, illicit substance use and mental health were collected from minority young adults living in an HIV prevalent urban community. The data subjected to descriptive and structural equation modeling (i.e., exploratory factor and confirmatory factory analysis) statistical analysis procedures. The magnitude of statistical and practical significance effect of the exogenous constructs on the endogenous construct was determined by calculating the standardized coefficient (Beta weight) and effect size (Cohen’s d) in the multivariate model.

			Result: The study found that illicit substance use had a large statistically significant and practically significant positive effect on mental health disorder of minority young adults (B=0.69; t=16.090; p=001). Alcohol consumption had a weak statistically insignificant negative effect on mental health of minority young adults (B= -0.12; t=-1.783; p=.075). Tobacco use had a weak statistically insignificant positive effect on mental health disorder of minority young adults (B=.09; t=1.313; p=.189). The causal model was reliable with Cronbach’s alpha based on standardized items for each variable in the causal model exceed the acceptable lower bound threshold of 0.60 (alcohol consumption=.785; tobacco use=.843; illegal substance use=.896). The causal model was internally valid with comparative fit indexes adequate for a model of this complexity (CFI=.996; TL=.994; RMSEA=.024). The likelihood that the model’s parameter estimates from the original sample cross-validating across in future samples showed Akaike’s (1978) Information Criterion (AIC) and Bozdogen’s (1987) consistent version of the AIC (CAIC) values of the hypothesized model lower (AIC=67.980; ECVI=.137) compared to the independent model (AIC=70.000; ECVI=.141) and saturated model (AIC=1803.335; ECVI=3.628 suggesting an appropriate fit to the data. Adequate model fit for the χ2 test showed Hoelter’s Critical N (CN) was 527 for 0.05 CN and 674 for 0.01 CN indicative of the structural model’s adequacy in representing the sample data. Normality of the distribution of the model’s variables showed Mardia’s normalized estimate of multivariate kurtosis value of .34 reflexive of normal distribution. Multivariate outliers showed squared Mahalanobis distance (D2) for each case with D2 values not standing distinctively apart from all the other D2 values, indicative of no outlier. 

			Conclusion: These finding supports our research hypothesis that illicit substance use has an adverse effect on mental health of minority young adult; but does not support the hypotheses that tobacco use, and alcohol consumption have an adverse effect on mental health of minority young adults. We recommend that prevention programs aimed at reducing mental health minority adults living in high HIV prevalence communities should focus on evidence-based illicit substance use prevention strategies. Also, to externally validate these findings, future cross-sectional and longitudinal studies, preferably Latent Growth Curve (LGC) model withing the framework of structural equation modeling, should be conducted on minority young adults living in high HIV prevalent communities. 

			Keywords: Excessive alcohol consumption; tobacco use; Substance use; Mental health; Structural equation modeling; Exploratory factor analysis; Confirmatory factor analysis; Cohen’s effect size; Risky health behavior; Practical significance; Statistical significance; Minority young adults. HIV prevalence community; Pre-experimental one-shot case study

			Abbreviations:  STIs: Sexually Transmitted Infections; CIHPP: Comprehensive Integrated HIV Prevention Program; HPG: Hypothalamic-Pituitary-Gonadal; HPT: Hypothalamic-Pituitary-Thyroid; RCT: Randomized Clinical Trials; HPP: Hypothalamic-Pituitary-Adrenal; AVP: Arginine Vasopressin; PVN: Paraventricular Nucleus; HPA: Hypothalamic-Pituitary-Adrenal; ACTH: Adrenocorticotropic Hormone; CRH: Corticotropin-Releasing Hormone; IRB: Institutional Review Board’s; CFA: Confirmatory Factor Analysis; FIML: Full Maximum Information Likelihood; RMSEAs: Root Mean Square Errors of Approximation; CFI: Comparative Fit Index; TLI: Tucker-Lewis Index; CAIC: Consistent Version of the AIC; ECVI: Expected Cross-Validation Index; CN: Critical N; LGC: Latent Growth Curve
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			Introduction

			Mental health problems account for half of the disease burden for young adults in US (Hunt and Eisenberg, 2010), and many psychological disorders first occur in late adolescence or early adulthood, Kitzrow (2009), with most before age 24, Kessler et al. (2005). Mental health problems refer to any diagnosable mental, behavioral, or emotional disorder such as depression, stress, anxiety, and disruptive behavior [1]. In 2013, approximately 25% of adults in the United States had some form of mental disorder, and those adults consume 40% of all cigarette smoke by adults [1]. Among young adults, research shows a disproportionate number of people with mental health problems engage in risky sexual behavior such as excessive alcohol consumption, tobacco use, and illegal substance use [2].

			Risk behaviors is defined as the taking of any substance whether alcohol, drugs, and/or tobacco for mood-altering purposes that would lead to risky sexual behaviors [3]. In this study, excessive alcohol consumption refers to binge drinking or heavy drinking. Binge is defined as drinking five or more alcohol drinks on the same occasion (i.e., at the same time or within the same a couple of hours of each other) on at least one day in the past 30 days [4]. The alcohol-related mental health problems include depression [5,-13], anxiety [14], cognitive impairment [15,16]. Heavy drinking is drinking five or more alcoholic drinks  on the same occasion on each of 5 or more days in the past 30 days [4]. Excessive alcohol consumption has been identified as one of the major barriers to physical and mental health among young adults in the United State, costing the U.S. healthcare system approximately $223 billion per year, CDC (2016). However, the effect of light or moderate alcohol consumption on health outcomes is less clear [17]. For example, while a number of previous research has shown that light/moderate alcohol consumption may be associated with improved health outcomes related to cardiovascular disease, [18-20], diabetes [21]; dementia [22], reduced sickness absence and disability pension award [23-25] and less mortality [26,27], other researchers has dismissed the finding of these studies as based on systematic biases, confounding factors, or reverse causality [28], Jack et al. (2005).

			Tobacco use refers to smoking cigarettes, cigars, smokeless tobacco, e-cigarette and pipe tobacco in past year and past month [1]. Studies show that one in five individuals within the U.S. have a mental health disorder, yet this population consumes almost half of all cigarettes sold within the U.S. [29,30]. As a result, individuals with mental health disorder account for more than 40% of tobacco related deaths each year [31,32] and incur additional social constraints such as discrimination and stigma which contribute to increased alienation and poorer mental health [32-34]. Illicit substance includes, but is not limited to, ecstasy, opioid, crack cocaine, methamphetamine, and inhalants that reduce pain, including prescription drugs and heroin which has been found to be associated with increased HIV risk if people share needles and other injection equipment; WHO/UNAIDS (2004); WHO (2005); CDC (2005); ScienceDaily (2007). Recent data indicate that one-third of new HIV infection the United States attributed to noninjection substance use such as ecstasy, methamphetamine, inhalants, and crack cocaine [35-38]. Mental health problem includes depression, anxiety and ADHD, stress, lack of self-esteem, unstable school environment, attitude, peer delinquency, and street involvement [39-42].

			Risk behavior and HIV prevalence

			Existing data show that risk behavior is higher among minority young adults than other racial and age groups in the United States, and accounts for a higher rate of sexually transmitted infections (STIs), including HIV, than other racial age groups. This high risky sexual behavior in turn has led to high prevalence of STD, including HIV in minority communities across the United States making STD prevention a top priority. For example, in the last decade alone, the U.S. Department of Health and Human Services has invested heavily by awarding over 100 million dollars in grants to community-based organizations and institutions of higher learning to design and implement innovative culturally and linguistically appropriate evidence-based strategies to reduce health risk behaviors among this subpopulation. One such strategy is the comprehensive integrated HIV prevention program (CIHPP). The CIHPP is a high impact approach to HIV and other infectious diseases prevention targeted to at-risk populations. The approach has been highly endorsed by the Center for Disease Control, Health Resource and Service Administration and the Institute of Health as the most effective evidence-informed strategy to prevent infection and spread of HIV and other infectious diseases among at-risk populations. 

			This approach to HIV prevention is premise on the ecological epistemology framework which recognizes that health risk behaviors such as excessive alcohol consumption, illicit substance use, and tobacco use involve complex interactions between social and biological factors [43]; March & Susser (2006); Dalhberg & Krug (2002); DiClemente et al. (2005); Schiberner et al. (2001). This framework is derived from Jessor’s [44] problem behavior theory (PBT) which proposes interrelated conceptual domains of risk factors for adolescent and young adults [44]. This theory proposes that young adult risk factors consist of personality system, social environment, and behavior. The theory has been extended to the domain of psychosocial theory that view health risk behaviors as co-occurring [44,45] among young adults. Collectively, these theories suggest that assessing the effectiveness of prevention programs should include an examination of the association between externalizing problems (such as alcohol consumption, illicit substance use, and tobacco use) and internalizing problems (such as depression, anxiety, disruptive behavior, etc.). Based on Bronfenbrenner’s [46] ecological epidemiology framework, effective prevention strategies should identify and address predisposition of high sexually transmitted prevalence of sexually transmitted infections individuals and communities at all four levels (i.e., individual, interpersonal, community, and societal) that predispose minority young adults to risky sexual behavior. The prevalence of individual level risk behavior includes having multiple sex partners, having sex without condoms, having concurrence partnerships, sharing infected needles, etc. that are affected by community alcohol, illicit substance and tobacco environment. The prevalence of interpersonal risk behavior refers to social and sexual network structural (i.e., network size, density, mixing, and turnover) and compositional factors (i.e., characteristics of network members) that influence minority young adult HIV transmission; Fichtenberg et al. (2009). Community level risk factors include density of alcohol, tobacco, and illicit substance outlets; Gruenewald et al. (1993, 2007); Scribner et al. (2000, 2007, 2008); Treno et al. (2003). 

			Societal level risk factors encompass public policies that shape the environment of the community such as policies that promote high density of alcohol outlets in poor and minority neighborhoods leading to segmentation of drinkers in hot spots for HIV risk behaviors and HIV transmission; Scribner et al. (2008). In essence, the ecological epistemology framework is a multilevel structure in which social and environmental structures and contexts are thought to influence health outcomes such as mental health problems. This framework, and by extension Jessor’ problem behavior theory proposes a complex disease system characterize by disease and/or mental health problem with multiple causative factors that are manifested in both social and physical contexts in a particular population. The multiple level of influence can be thought of as  concentric circles beginning with the individual level, the neighborhood or community level, and societal level [46], DiClemente et al. (2005). The framework in based on the idea that individuals operate within spheres of influence at the individual, interpersonal, community, and societal levels. The individual level is considered the microsystem where individual operate within their family and home environment, school and peers, work-peer networks, peer support, family support, parental mentoring, parental involvement in health risk behaviors networks. This individual level characteristics is nested within the larger community which consists of community norms attitude regarding health risk behavior, cultural norms, gender norms, spiritual and religious norms and ideological and political norms. The individual level health risk behavior may include excessive alcohol consumption, tobacco use, and illicit substance use, and unsafe sexual practice or behavior. Interpersonal characteristics are social and sexual network, social norms, illicit substance use, and setting/situational factors. Community health risks behaviors include alcohol access environment, community social and economic disadvantages, crime, and homelessness. Societal health risk are racism, stigma, segregation, formal and informal public policies, and religious and cultural norms. The micro-policy level may also include biological and physiological status of important systems of the body that regulate behavior including the nervous system, endocrine system, the digestive system, immune system, and renal system. The Macro-policy  level consists of advertisements and marketing policy related to health risk behaviors. Hence, effective prevention strategies and policies should include a continuum of activities that address these multiple spheres of influence to achieve desired health outcomes.

			The ecological epidemiology framework of the comprehensive HIV prevention program germane to our study implies  identifying the prevalence of HIV infection and transmission rates in the target population by conducting needs assessment of measurable constructs at each level or domain of influence, as well as cross-level connections at both at the micro and macro levels, as well as examining the macrosocial and microsocial or protective factors (risk regulators) that can either constrain or promote the occurrence of individual-level behavior associated with the risk of HIV infection; Glass and McAree (2006). The needs assessment, in turn, provide objective data for developing a strategic HIV prevention plan for the target population and community.

			Alcohol consumption and mental health

			Regarding the effect of alcohol consumption on mental health, research has found that excessive alcohol consumption has an adverse effect on two important systems of the human body (i.e., the endocrine system and the nervous system) that are essential for controlling the raid flow of information between different organs and cells of the body [47,48]. Specifically, the nervous system is responsible for rapid transmission information between different body regions, while the endocrine system, which is composed of a complex system of glands that produce and secret hormones directly into the blood stream, has longer lasting actions. Together, these two systems ensure proper communication between various organs of the body to maintain a constant internal environment called homeostasis of the human body that regulates and stabilizes behavior. 

			Almost all the organs of the human body that regulate behavior are affected by the hormones that are secreted by the endocrine system including hormones that control metabolism and energy levels, electrolyte balance, growth and development, reproduction, response to, and appropriately cope with, changes in the internal and external environments such as changes in temperature and the electrolyte composition of body fluids, and response to stress, anxiety and injury [47,49-52]. Both acute and chronic alcohol consumption induces hormonal disturbance of the endocrine system that can disrupt the body’s ability to maintain homeostasis and may eventually lead to various disorders including cardiovascular diseases, reproductive deficits, immune dysfunction, certain cancers, bone disease, and psychological and behavioral disorders. Research have shown that indulgence in health risk behaviors does not only have an adverse effect on the hypothalamic-pituitary-adrenal (HPA) axis,, but practically all hormonal systems of the body including hypothalamic-pituitary-gonadal (HPG) axis (Sakar 1983), the hypothalamic-pituitary-thyroid axis, [158]; Hegedus et al. (1988); Pienaar et al. (1995); hypothalamic-pituitary-growth hormone/insulin-like growth factor-1 (GH/IGF-1) axis [53-55,160,161], (Van Cauter et al. (2004); Valimaki et al. (1999)  and hypothalamic-posterior pituitary (HPP) axis, [47,48,56,57] Ross and Young (2009), Pedersen et al. (2013); McGregor et al. (2012); MacFayyen et al. (2016). 

			A recent review of studies on youth and adolescents similarly suggests that hypothalamic-pituitary-adrenal (HPA) axis dysfunction and exposure to stress are critical components that interact to convey risk for developing AUDs, Schepis et al. (2011). For example, several randomized clinical trials (RCT) has found that excessive alcohol consumption has adverse effect on normal functioning of the nervous and endocrine systems, both of which are responsible for proper communication between various organs and cells of the body to maintain a stable internal environment or homeostasis [58,59]. Interference of the normal functions of these communication systems sets in motion a series of adverse physiological activities including disruption of the hormonal control of metabolism and energy levels, electrolyte balance, growth and development, and reproduction of the body. These disruptions in turn inhibits the body’s ability to respond to, and appropriately adapt to changes in body temperature or the electrolyte composition of the body’s fluids, response to stress and injury, and psychological and behavioral disorders [47,50,60,61]. As for the nervous system, excessive consumption of alcohol disrupts the vital hormonal flow of the hypothalamic-pituitary-adrenal (HPP) axis that is responsible for cognitive brain functioning. The HPP axis includes two neuropeptides called arginine vasopressin (AVP) and oxytocin. 

			Other research has focused on the progressive alterations in HPA axis function crucial for understanding the underlying brain mechanisms of substance use disorders. These studies found that in contrast to mood and affective disorders, alcohol dependence has a biphasic effect on HPA axis dynamics as a person traverses through the various phases of heavy hazardous drinking, including dependent drinking, withdrawal, abstinence, and relapse. Generally speaking, these developmental stages seem to be mirrored by a shift between hyper- and hyporesponsiveness of the HPA axis to stressful events; Rose et al. (2010). For example, hyperresponsiveness has been identified in people with a family history of alcoholism [51,52], a population that is at increased risk for alcohol dependence [62]. This observation raises the question whether heightened stress responsivity is clinically meaningful to the development of alcoholism. This view is supported by studies showing that cortisol responsivity correlates with the activity of the regulatory function of the nervous system called the mesolimbic dopaminergic pathway, which is a central neural reward pathway [51,63]. With transition to alcohol dependence, compensatory allostatic mechanisms result in injury to HPA axis function and elevation of stress peptide levels (e.g., corticotropin-releasing factor (CRF) in brain regions outside the hypothalamus. Allostasis refers to the process through which various biological processes attempt to restore homeostasis when an organism is threatened by various types of stress in the internal or external environment [47]. Allostatic responses can involve alterations in HPA axis function, the nervous system, various signaling molecules in the body, or other systems. Allostatic alterations in HPA axis function have been posited to, among other things, injure brain reward pathways, contribute to depressed mood (i.e., dysphoria) and craving, and further contribute to the maintenance of problem drinking behavior.

			A close examination of the physiology of the hypothalamic-pituitary-adrenal (HPA) axis reveal that the body responds to stress with self-regulating, allostatic processes aimed at returning critical systems to a set point within a narrow range of operation that ensures survival [47,48]. These self-regulating processes consist of multiple behavioral and physiological components. Perhaps the best-studied component of the stress response in humans and mammals is activation of the HPA axis. This line of inquiry has found the neurons in the paraventricular nucleus (PVN) of the hypothalamus release two neurohormones—CRF and arginine vasopressin (AVP)—into the blood vessels connecting the hypothalamus and the pituitary gland (i.e., hypophysial portal blood). Both hormones stimulate the anterior pituitary gland to produce and secrete adrenocorticotropic hormone (ACTH) into the general circulation. The ACTH, in turn, induces glucocorticoid synthesis and release from the adrenal glands, which are located atop the kidneys.

			The main glucocorticoid in humans is cortisol; the main glucocorticoid in rodents, which frequently are used as model systems to investigate the relationship between stress and alcohol use, is corticosterone. Hypothalamic activation of the HPA axis is modulated by a variety of brain signaling (i.e., neurotransmitter) systems. Some of these systems have inhibitory effects (e.g., g-aminobutyric acid [GABA] and opioids), whereas others have excitatory effects (e.g., norepinephrine and serotonin) on the PVN. Thus, the central nervous system (CNS) and the hormone (i.e., endocrine) system are tightly interconnected to coordinate glucocorticoid activity [64]. To protect against prolonged activity, the HPA system is carefully modulated through negative-feedback loops designed to maintain predetermined hormone levels (i.e., set points) and homeostasis. To this end, secretion of CRF, AVP, and ACTH in part are controlled by sensitive negative feedback exerted by cortisol at the level of the anterior pituitary gland, PVN, and hippocampus. There are two types of receptors for cortisol—mineralocorticoid (type-I) and glucocorticoid (type-II) receptors— both of which participate in the negative feedback mechanisms. Cortisol binds more strongly (i.e., has higher binding affinity) for the mineralocorticoid receptors (MRs)1 than the glucocorticoid receptors (GRs). Because of this difference in binding affinity, the MRs help maintain the relatively low cortisol levels circulating in the blood during the normal daily (i.e., circadian) rhythm. Only when the cortisol concentration is high (e.g., during a stressful situation) does it bind to the GRs with lower affinity; the resulting activation of the GRs terminates the stress response. This delicate negative feedback control mechanism maintains the secretion of ACTH and cortisol within a relatively narrow bandwidth. This is an extremely important homeostatic mechanism because too much or too little exposure AVP is secreted in response to osmotic stimuli and is involved in regulating the concentration of dissolved molecules (i.e., osmolality) in the blood fluid by retaining water in the body and constricting blood vessels [57,65]. Some AVP are released directly in the brain, and research suggest that it play an important role in social behavior, sexual motivation and pair bonding, as well as maternal response to stress [66,67].

			Excessive alcohol consumption lowers the level of AVP to the brain leading to impaired cognitive performance [68]. Like AVP, oxytocin is produced by both magnocellular and parvocellular neurons of the hypothalamus, and functions both as a peripheral hormone and a signaling molecule in the central nervous system [69] to regulate adaption of the body to respond effectively to internal physiological and environmental changes or disruptions. Research on people with a history of excessive alcohol consumption shows that hyper responsiveness of the stress response mediated by the HPPA axis [51] leading to mental health problems. In addition, research on animal found acute ethanol administration to rats increased plasma ACTH and corticosterone levels by enhancing CRF release from hypothalamus, Rasmussen et al. (2000); River and Lee (1996). Chronic alcohol consumption was found to be associated with anxiety-producing (i.e., anxiogenic) behavior, King et al. (2006). Collectively, these studies show that excessive or chronic alcohol consumption attenuates basal ACTH and corticosterone levels and increases stressful and anxiogenic behaviors. Other studies have found an association between excessive alcohol consumption and depression among young adults [70], Prestage et al. (2018); Merianos et al. (2016); Briere et al. (2014); Wu et al. (2007). 

			Tobacco use and mental health

			 Individuals with mental health problems represent a priority population for tobacco prevention and control due to disparities in tobacco use and subsequent adverse health effects. Young adulthood is a period in life for substance experimentation (including the use of tobacco products) and increased mental problems including the use of tobacco products and increased mental health problems. The Royal College of Psychiatrists [71] reports that the prevalence of tobacco use-related mental health problems is higher among minority groups with substance and alcohol-dependent than non-minority groups. Similar to alcohol consumption, research has found that tobacco use stimulates the HPA axis and proceeds through a central mechanism to stimulate and elevate the level of corticotropin-releasing hormone (CRH) and arginine-vasopressin (AVP) and release of adrenocorticotropic hormone (ACTH) from the anterior pituitary [72] leading to disruption of the regulatory function of HPA axis. This HPA dysregulation causes stress which exacerbates mental health disorder manifested in withdrawal symptoms including irritability, depression, frustration, poor mental concentration, insomnia, and restlessness [73-78].

			Numerous studies have found that the adverse health effects of mental activity among young adults who use tobacco is numerous, including internalizing problems such as depression [79-83], anxiety [14,84-87] and adverse cognitive outcomes, such as memory deficits [16]; Hill et al. (2003); Nooyens et al. (2008); externalizing disorder such as disruptive behavior, [80,87,157] Armstrong and Costello (2002), (National Center for Chronic Disease Prevention and Health Promotion (U.S.) Office of Smoking Health, 2012); oppositional defiant disorder and attention deficit/hyperactivity disorder; Auinger et al. (2015); McGue & Iacono (2007); Lee et al. (2001); and adverse cognitive outcomes, such as memory deficits, [16] Hill et al. (2003); Nooyens et al. (2008). Furthermore, tobacco users had greater stress, role limitations from emotional problems, and poorer health satisfaction than non-tobacco users [88]. Other studies show that one in five individuals within the U.S. have a mental health disorder, yet this population consumes almost half of all cigarettes sold within the U.S. [29,30].

			As a result, individuals with mental health disorder account for more than 40% of tobacco related deaths each year [31,32] and incur additional social constraints such as discrimination and stigma which contribute to increased alienation and poorer mental health [32-34]. Hence, in the United States, individuals with mental health problems who use tobacco represent a priority population for tobacco prevention and control due to disparities in use and subsequent health effects. To date, however, research findings on the relationship between tobacco use on mental health has been mixed. For example, while some studies have found tobacco use to be associated with adverse cognitive outcomes, such as memory deficits (see [16], Hill et al. (2003); Nooyens et al. (2008)). Studies on cannabis users found no association between tobacco use and cognitive deficits such as episodic memory loss [89], Schuster et al. (2015), and deficits in visual recognition, verbal fluency, and delayed visual recall [90].

			Illicit substance use and mental health 

			Numerous studies have identified a number of predictors of substance on mental health use among young adults including gender, low socio-economic status, parental substance use, peer influence, social support, and broken families. Other studies have found a positive correlation between substance use and mental health disorder (e.g., schizophrenia, bipolar and major mood disorder) Rosenber et al. (2003). Other research found that persons with comorbid psychiatric and substance disorder engage in more overall HIV risk-risk behavior than persons who have substance use disorder alone, including a number of HIV-risk sexual behavior such as sex with intravenous drug users and engagement in sex for money/gifts, and have a greater likelihood of reporting HIV/AIDS diagnosis, Dausey & Desai (2003). In a recent study involving 270 adults with substance use disorder who are receiving mental health treatment, Majer et al. (2015) found a strong positive association between substance use and severity of mental illness. 

			Co-occurrence of risky sexual behavior and mental health

			Research on people engaged in any combination of these risky sexual behaviors (i.e., alcohol use, tobacco use and illegal substance use) have found a positive correlation between these behaviors and mental health problems [1,159]. Reynold (2009); SAMHSA (2009); Richter et al. (2002); Clarke et al. (2001). Another study has found a link between co-occurrence of substance and alcohol use and internalizing and externalizing mental health disorders among young adults [2]. Research on co-occurrence of tobacco use and alcohol consumption found that a strong positive relationship between the two health risk behaviors at the individual level among young adults [42,88,91-95]. For example, survey by SAMHSA [1] found that adults with mental illness use more tobacco (36.5%) more than adults with no mental illness (25.3%). 

			Gateway theory states that people who use tobacco and alcohol have a higher likelihood of transitioning towards illicit substance use such as injected drugs, marijuana, and prescribes psychoactive [1], Reynolds (2009); SAMHSA (2009);  Kandel & Logan (1984); Tamaguchi & Kandel (1984). Hurt & Pattern (2003) found substance abusers are more nicotine dependent than non-abusers. This finding is supported by numerous studies that found high prevalence of cigarette smoking among illicit substance users, Reynold (2009), SAMHSA (2009); Richter et al. (2002); Clarke et al. (2001). More recently, research on tobacco use have found that heavy smokers were more likely to report substance use such as pain-killers use and binge drinking (Villanti et al. 2012). Another study has found a link between co-occurrence of substance and alcohol use and internalizing and externalizing mental health disorders among young adults [2]. It suggests, therefore, that the design and assessment of a comprehensive HIV program should incorporate co-occurrence of these risk factors.

			Purpose and objectives of the study

			The purpose of this study was to begin a line of inquiry in closing this gap in research by assessing the effect of risky behaviors on mental health of minority young adults in high HIV prevalent communities. Understanding the effect of risky behaviors on mental health of minority young adults living in high risk HIV communities is critical for the design and effective evidence-informed HIV prevention interventions designed to  control the disproportionate spread of HIV infection and other sexually transmitted infections in this most vulnerable population in the United States. Existing research on the effect of risky behavior factors on mental health of minority young adults is limited. While research on the link between risky behaviors and mental health problems have been quite impressive, the units of analysis of almost all these studies have been on the general population as a whole, not minority young adults who, as discussed above, are disproportionately endowed with risk behavior-related mental problems. Moreover, almost all the studies using the epistemological theoretical framework outlined above have focused on the general population, not exclusively on minority young adults. The objective of this study was to fill this gap in research by systematically determining the magnitude of effect of risky sexual behaviors such as tobacco use, illicit substance use, and excessive alcohol consumption on mental health of minority young adults living in HIV prevalence communities. We hypothesized that tobacco use, illicit substance use, and excessive alcohol consumption have an adverse effect on the mental health of minority young adults living in high HIV prevalence communities.

			Research questions

			
					What is the effect of alcohol consumption on mental health of minority young adults living in a high HIV prevalent community?

					What does the effect of tobacco use on mental health of minority young adults living in a high HIV prevalent community?

					What is the effect of illicit substance use on mental health of minority young adults living in a high HIV prevalent community?Research hypothesis


			

			
					Alcohol consumption has a negative effect on mental health of minority young adults living in a high HIV prevalent community.

					Tobacco use has a negative effect on mental health of minority young adults living in a high HIV prevalent community.

					Illicit substance use has a negative effect on mental health of minority young adults living in a high HIV prevalent community.Methods
Research design
The study used a pre-experimental One-shot case Study Design [95-97]. A schematic representation of the study design is displayed in Figure 1. Where X is a minority young adult’s level of tobacco use, illicit substance use, and excessive alcohol consumption. O2 is the level of a minority young adult’s level of mental health problem. The limitations of this type of research design is outlined in the discussion section of this article.
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Participants and procedure
Participants in this study were a random sample of minority young adults (18-24 years old) living in a high prevalent community in the southeastern United States who volunteered to participate in the study. After receiving Institutional Review Board’s (IRB) approval, culturally and linguistically appropriate announcements and advertisements were made to residents of the high HIV prevalence community through various young adult outlets including social media, radio, print media, community organizations, word-of-mouth and distribution of flyers in the community to attend a community health events and participate is a healthy living event. Attendees at the health event were informed that a survey was being conducted to obtain their opinion about key risky behaviors that may predispose people to mental health problems. They were also informed that their participation was strictly voluntary and that they may either opt not to participate in the survey and leave or not provide a response to any of statements. In addition, the community residents were informed that a no-cash incentive in the form of $10 gift card would be provided for their participation in the study. The community residents who agreed to participate in the survey were provided with a linguistically appropriate consent form to read, sign and date. The consent form explained to the community residents that their participation was be voluntary and that their identity would be kept strictly confidential, and their names would not appear in any report. 
The survey instrument used in this study is the National Minority Substance/HIV Prevention Initiative Adult Questionnaire approved on March 15, 2016 by the United States Office of Management and Budget. Items measuring the four constructs (i.e., tobacco use, alcohol consumption, illicit substance use and mental health) of this study were extracted from this Questionnaire. It should be noted that the validity of the constructs in this measurement instrument has not been validated. Hence, we had to use the data collected from participants in the EBI to validate the instrument using confirmatory factor analysis (CFA). The questionnaire included items measuring the four constructs of the study (the level of tobacco use, alcohol consumption, illicit substance use and mental health), and demographic information of the participants. Upon IRB approval, we administered the survey to the participants who volunteered, read and signed the consent form. We adhered to all American Psychological Association research guidelines. The survey was anonymous in that no identifying information was connected to individuals or included in the study data set. Participants completed the survey in less than 25 minutes during the event and returned them before leaving. Total of 518 minority young adults participated in the survey, and 499 of them completed the entire survey representing a 96 percent response rate. 
Measures
The items measuring tobacco use, alcohol consumption, illicit substance use, and mental health were extracted from the National Minority Substance/HIV Prevention Initiative Adult Questionnaire. 
Alcohol consumption was measured by 2 items such as “During the past 30 days, on how many days did you drink one or more drinks of alcohol beverage?” The items were scored on a Likert Scale ranging from 0 days = 0 to 30 days = 30. 
Tobacco use was measured by 3 items such as, “During the past 30 days, on how many days did you use tobacco products?” The items were scored on a Likert Scale ranging from 0 days = 0 to 30 days = 30. 
Illicit substance use was measured by 5 items such as “During the past 30 days, on how many days did you use marijuana or hashish?” The items were scored on a Likert Scale ranging from 0 days=0 to 30 days=30. Mental Health was measured by 1 item such as “Now think about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health NOT good?” The item was scored on a Likert scale with scores ranging from 0 day = 0 to 30 days = 30. 
Statistical Analysis 
Latent variable structural equation modeling analysis was performed to assess the influence of excessive alcohol consumption, tobacco use and illicit substance use on mental health disorder using Analysis of Moment Structure (AMOS) 24.0 [98]. Specifically, in response to research question 1 above, exploratory factor analysis (EFA) was performed to determine the factorability of the each of the latent constructs. Internal consistency of the constructs was assessed by Cronbach’s Alpha test with alpha of 0.07 considered to be adequate internal consistency. The goal of these analyses and test is dimension reduction of the latent constructs of interest [99]. In essence, the interest was in placing substantive meaning on the factors extracted. Once the factorability was determined, confirmatory factor analysis (CFA) was performed to assess the fit of model to the data, and to estimate the magnitude and significance of the effect of each of the exogenous constructs on the endogenous latent construct, academic success. To make full use of the available data, full maximum information likelihood (FIML) estimation procedure was used. A number of indices was used to evaluate the goodness of fit of the three-factor orthogonal health risk-related mental health problems structural model. The model absolute fit was assessed using chi-square statistics, χ٢, with low χ٢ considered good fit [100]. Incremental fit was evaluated using the Root Mean Square Errors of Approximation (RMSEAs) with a value less than 0.06 indicating a relatively good fit, along with Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) with values of 0.95 or greater considered desirable [100-103]. The likelihood that the model’s parameter estimates from the original sample was cross-validated across in future samples will be assessed by examining Akaike’s [104] Information Criterion (AIC) and Bozdogen’s [105] consistent version of the AIC (CAIC) with lower values of the hypothesized model compared to the independent and saturated models considered to be appropriate fit. The likelihood that the model cross-validates across similar-sized samples from the same population was determined by examining the Expected Cross-Validation Index (ECVI) with an ECVI value for the hypothesized model lower compared to both the independent and saturated models considered to represent the best fit to the data. Finally, Hoelter’s [106] Critical N (CN) was examined to determine if the study’s sample size was sufficient to yield an adequate model fit for a χ٢ test [107] with a value in excess of 200 for both 0.05 and 0.01 CN indicative of the structural model’s adequacy in representing the sample data, Bynes (2016). 
Normality of the distribution of the model’s variables was assessed by Mardia’s [108,109] normalized estimate of multivariate kurtosis with a value of 5 or less reflexive of the normal distribution. Multivariate outliers were detected by computation of the squared Mahalanobis distance (D2) for each case with D2 values standings distinctively apart from all the other D2 values as indicative of an outlier, Mertler, Vannatta (2013). The magnitude of effect of excessive alcohol consumption, tobacco use, and illicit substance use on mental health was determined by estimating the standardized regression lower than 0.05 too small to be considered meaningful influences on academic success, even when they are statistically significant; those between 0.0 and 0.10 considered modest influence; those between 0.10 to 0.25 were considered moderate influences on academic success; and those above 0.25 were considered large effects on academic success, Keith (2014).
Results
Analysis of the data shows that the sample for the study was approximately representative of the population. For example, the frequency distribution of the sample by race show that a majority of the students (73%) was African Americans, 14% was whites, 6% was biracial, 5% was Hispanics, and 2% was other races. For age group, 77% was 18-24 years old, 14% was 26-44 years old, 5% was 35-44 years old, and 4% was above 4 years old. Gender distribution shows that majority of the respondents were female (63%) compared to 37% male. The breakdown by academic class shows that majority of the respondents (42%) were freshmen, 25% were sophomores, 19% were juniors, and 12% were seniors. These results suggest that the study sample distribution was similar to the population distribution described above, and therefore can be considered representative of the PBC student population of this study.
The result of the effect of excessive alcohol consumption, tobacco use, and illicit substance use on mental health disorder is displayed in Table 1 and Figure 2. The table and figure show the standardized parameter coefficients with factor loadings of latent construct onto the measured variables and the direct effects within the structural portion of the tested structural model. Table 1 shows that the standardized regression weights or factor loadings range from 0.64 to 0.86, which is within the acceptable factor loading range [100]. These standardized weights represent the factor loading of items or observed variables on their individual latent constructs in the measurement model. Test of the absolute fit of the structural model showed a good fit of the data to the model (χ٢ (9, 498) = 15.980., p=.067). Evaluation of 1ncremental fit indicated a relatively good fit with Root Mean Square Errors of Approximation (RMSEAs) = .04; Comparative Fit Index (CFI)= .996; Tucker-Lewis Index (TLI) = .988). Hence, convergence validity is confirmed. The result of the likelihood that the model cross-validates across similar-sized samples from the same population showed an Expected Cross-Validation Index (ECVI) value for the hypothesized model higher compared to the independent model, but lower than the saturated models (Default Model = 0.195; Saturated Model = 0.094; Independent model = 3.399).
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Results 
The result of the effect of the excessive alcohol consumption, tobacco use, and illicit substance use is presented in Table 1 and Figure 2. The table and figure show the standardized parameter coefficients with factor loadings of latent construct onto the measured variables and the direct effects within the structural portion of the tested structural model. Table 1 shows that the standardized regression weights or factor loadings range from 0.71 to 0.97. These standardized weights represent the factor loading of items or observed variables on their individual latent constructs in the measurement model. Hence, convergence validity of the motivation measurement model as a whole is confirmed. Also, the fit of the overall health risk-related mental health problem model of this complexity is good (χ٢ (9, N=498) = 15.980, p =.067; CFI= .996; TLI= .99; RMSEA = 0.04). The AIC fit statistics of 67/980 for the independent model is lower compared to the both the saturation model (AIC=70.000) and the independent model (AIC=1803.335), indicative fit of the fit of the model to the data. The result of the likelihood that the model cross-validates across similar-sized samples from the same population showed an Expected Cross-Validation Index (ECVI) value for the hypothesized model lower compared to both the saturated model and the independent model (Default Model = 0.137; Saturated Model = 0.141; Independent model = 3.628). This finding suggests that the model did represent the best fit to the data. Hoelter’s (1983) Critical N (CN) show that the study’s sample size was sufficient to yield an adequate structural model fit representing the sample data for a χ٢ test (CN for 0.05 = 527 and 0.01 = 674). The result showed the sample did cross-validate across in future samples (AIC for hypothesized model = 73.621; Saturate model = 70.000, Independent model = 2,819.308). 
Table 1. Standardized estimate for Type of Excessive Alcohol consumption, Tobacco Use, Illicit Substance Use.
	Measurement Items
	Estimate

	Excessive Alcohol Consumption (α=0.79)
	
	During the past 30 days, on how many days did you drink one or more drinks of an alcoholic beverage?
	0.71

	During the past 30 days, on how many days did you have 5 or more drinks on the same occasion?
	0.92

	Tobacco Use(α=0.81)
	
	During the past 30 days, on how many days did you use other tobacco products?
	0.97

	During the past 30 days, one how many days did you use electronic vapor products?
	0.85

	Illicit Substance Use (α=0.77)
	
	Have people annoyed you by criticizing your drinking?
	0.78

	Have you ever felt bad or guilty about your drinking?
	0.89


The model explained 48.0% of the variance in mental health problems among the sample of minority young adults studied. Mardia’s normalized estimate of multivariate kurtosis (C.R. value) is -4.64 which is reflexive of a normal distribution. The square Mahanalobis distance (D2) values showed minimal evidence of multivariate outliers. Table 2 displays the estimate standardized coefficients (β) associated with each of the exogenous latent constructs in the structural equation causal model. Illicit substance use had a large positive and statistically significant effect on the mental health of minority young adults (β = 0.69, t = 16.077, p =0.001). Tobacco use had a moderate positive and statistically insignificant effect on mental health of minority young adults (β = 0.08, t = 1.315, p =0.188). Excessive alcohol consumption had a modest negative and statistically insignificant effect on mental health of minority young adults (β = -0.028, t = -1.791, p =0.073). With the exception of illicit substance use, these findings are not consistent with previous health risk behavior-related mental health problem findings of non-minority young adults population, [159]; Reynolds (2009); SAMHSA (2009);  Kandel & Logan (1984); Tamaguchi & Kandel (1984); Hurt and Pattern (2003); Richter et al. (2002); Clarke et al. (2001).
Table 2: Structural equation Unstandardized and Standardized Regression Weights of Excessive Alcohol Consumption, Tobacco Use, and Illicit Substance Use among minority young adults.
	Exogenous Construct
		b
	SE
	β
	t
	p

	Alcohol Consumption
	-0.030
	-0.026
	0.093
	-0.13
	-1.780
	0.075

	Tobacco Use
		0.024
	0.018
	0.23
	1.315
	0.088

	Illicit Substance Use
		1.242
	0.092
	0.64
	16.077
	0.001


Endogenous Construct: Mental Health Disorder; Square Multivariate Correlation = 48.0% N=498.
It is important to note that the effects of all the independent variables on the dependent variable in multiple regression model were all not statistically significant. However, many researchers have criticized statistical significance test as not a valid measure of the effect of independent variables on a dependent variable for many reasons [110-113]. First, significance test is based on the null hypothesis which seeks to support or not to support it from the data, as well as claiming to determine whether or not findings occur by chance or not [95]. However, this basis and claim rely on random sampling which in practice, such random sampling rarely occur [113] as in the present study. Furthermore, numerous researchers argue that even if true random sampling is assumed to occur, this does not solve the problem of assuming that the null hypothesis given that in significance testing the true null hypothesis is unknown ([110] p. 380); [114]; Krueger (2001) p. 17). As Carver ([110], p. 381) asserts, “Statistical significance simply mean statistical rareness, not certainty”. Second, statistical significance varies with the sample size of the study. Second, statistical significance varies with the sample size of the study. Ziliak and McCloskey [112] assert that calculating statistical significance as a function of sample size makes it highly unlikely to find statistically effect if large samples are used. Third, since statistical significance is seen as arbitrary in its cut-off points and not so helpful obstacle rather than facilitator, Keith (2004) cautions that it may encourage dichotomous thinking where a finding may be considered or not be considered statistically significant. Finally, and perhaps more germane to our study, statistical significance does not tell us what we want to know, that is, the magnitude of effect that the independent variables has on the dependent variable [112,115]. A measure of effect size such beta coefficients may be more useful than statistical significance. In fact, Cohen and colleagues assert that statistical significance on its own is no indication of effect or impact, which is what we want to establish.
Discussion
The purpose of this study was to determine the effect of sexual risk behaviors (i.e., excessive alcohol consumption, tobacco use, and illicit substance use) on mental health disorder of minority young adults living in a high HIV prevalence community. The goal study was to begin a line of inquiry aimed at generating relevant data for developing targeted evidence-informed behavioral interventions to effectively reduce mental health disorder which predisposes minority young adults to HIV infection. Tobacco use and alcohol consumption had no meaningful adverse effect on mental health of minority young adults. This finding is not consistent with previous studies on non-minority populations. The study found that illicit substance use was found to have a strong adverse effect on mental health [116-126]. This finding is consistent with previous studies. Given the strong fit of the causal model of this study, the uniqueness these findings may well be probable for minority young adults living in high HIV prevalence communities only. However, as a contribution to theory-building for developing effective behavioral evidence-informed HIV prevention strategies and public health policies, we recommend that future studies should be conducted on similar minority young adult populations [127-136]. 
Also, given that this study did not examine the effect of co-occurrence of risky sexual behaviors (i.e., combination of alcohol consumption, illicit substance use, and tobacco use) on mental health, we recommend that future studies should examine the predictive influence of co-occurrence of these exogenous constructs on mental health of minority young adults [137-148]. This line of is important in testing whether the research hypothesis from previous studies that co-occurrence of these risky sexual behavior enhances the adverse effect on mental health holds true for minority young adults, [2,159,194]; Reynolds (2009); SAMHSA (2009);  Kandel & Logan (1984); Tamaguchi & Kandel (1984).
Finally, although this study provides useful insight into the effects of health risk behaviors of young minority adults living in an HIV prevalent community, the units of analysis consisted of a random sample of this population that participated in a short-term (i.e., 6 months) Comprehensive Integrated HIV Prevention program only . Given that previous studies on non-minority young adults found a little or no adverse effect of acute alcohol consumption and tobacco use on mental health, it is recommended that future studies should assess or evaluate the long-term of these health risk behaviors on mental health outcomes of minority young adults who participated in comprehensive integrated HIV prevention programs impacts using Latent Growth Curve (LGC) model within the framework of structural equation modeling [149-196].
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Figure 2: Mental Health Disorder Structural Equation Model for
at-risk Minority Young Adults.
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Figure 1: A schematic representation of the study design.






