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		Ch. 1: The Nature and Effects of Alcohol

								

	
				“Alcohol is a toxic and psychoactive substance with dependence producing propensities” (WHO, n.d.). Globally, alcohol is a leading risk factor in the burden of disease, contributing to 5.3% of all deaths (an estimated 3 million deaths) in the year 2016 (Popova, Rehm, & Shield, 2020) and accounting for 10% of all premature deaths among individuals aged 15-49 years (WHO, n.d.). “The harmful use of alcohol is a causal factor in more than 200 disease and injury conditions” (Popova, Rehm, & Shield, 2020). Alcohol misuse is also associated with a collection of social problems, including intimate partner violence, sexual assault, child maltreatment, human trafficking, problem gambling, housing insecurity, sexual risk-taking and unintended pregnancy, and suicidality (Begun, Clapp, & The Alcohol Misuse Grand Challenge Collective, 2015).
 Recognizing the ubiquitous harms associated with alcohol misuse, the World Health Organization (WHO) established the reduction in harmful use of alcohol as one Global Strategy in 2010 and the United Nations specified substance abuse (including harmful use of alcohol) as a health target among its Sustainable Development Goals (SDGs). Among the Grand Challenges for social work posted by the American Academy of Social Work and Social Welfare, under a Close the Health Gap umbrella, is a challenge entitled Reducing and Preventing Alcohol Misuse and Its Consequences (Begun, Clapp, & The Alcohol Misuse Grand Challenge Collective, 2015)
 What We Mean by “Alcohol”
 Different types of chemicals are referred to by the general word “alcohol,” including isopropyl (rubbing) alcohol, methyl alcohol (methanol, or “wood alcohol”), butyl alcohol, and ethyl alcohol. Each of these can be used for cleaning/sterilizing purposes, burned as fuel, or antifreeze. Ethyl alcohol (ethanolor “grain” alcohol) is what we think of as drinking alcohol. It is the only form of alcohol among this list that is safe for human consumption. Ethanol is only safe in controlled amounts and if it is not “denatured” by toxic additives; even ethanol (ethyl alcohol) is toxic when consumed in excess (alcohol poisoning). Ethanol is the psychoactive ingredient in alcoholic beverages like wine, beer, and spirits/hard liquor. These beverages differ in terms of their alcohol content/concentration and other ingredients or additives.
 [image: drinking alcohol is a chemical: CH3CH2OH]
 Although alcohol is most often consumed in beverages, it can be administered intravenously as a medical intervention in an emergency response to acute alcohol withdrawal syndrome (which can be fatal). This mode of administration is highly discouraged by the lay person—it takes much less alcohol to result in (potentially fatal) alcohol poisoning when the digestive system is circumvented. Recently, powdered forms of alcohol have appeared on the market in some global regions (e.g., Japan, Germany, Netherlands) and are not legally distributed in others (e.g., many states in the U.S. and Australia). Concerns over the powdered form (e.g., Palcohol) include greater potential for overdose, risks associated with consuming it in undiluted form orally, by injection, or by snorting/inhaling, and difficulty in controlling access in alcohol-restricted venues or by underaged youth because of its portability. The official “dose,”1 ounce of powdered alcohol mixed in 6 ounces of water, equals one shot of traditional 80 proof spirits.
 Alcohol Metabolism
 Alcoholic beverages, when consumed, are broken down (metabolized) by the body—much of the work being performed by enzymatic actions directed by the liver and somewhat involving kidney functions. The ethanol molecules begin to be metabolized by an enzyme called alcohol dehydrogenase (ADH) and others (Zakhari, n.d.). This first-step metabolic process results in the alcohol turning into acetaldehyde (NIAAA, 2007). Acetaldehyde is a relatively toxic substance responsible for many of the negative health effects associated with drinking alcohol: not only is it carcinogenic (https://pubs.niaaa.nih.gov/publications/aa72.htm) and contributing to liver disease, it contributes to “hangover” symptoms (nausea and headache) when alcohol is used in excess. Acetaldehyde is subsequently metabolized by another enzyme, aldehyde dehydrogenase (ALDH) (NIAAA, 2007) and eventually excreted from the body.
 [image: flow chart showing that ethanol (alcohol) (alcohol dehydrogenase enzyme) is metabolized into Acetaldeyde (aldehyde dehydrogenase (ALDH) enzyme), which then turns into Acetate (excreted)]
 Human genetics play a significant role in directing the control and production of the metabolizing enzymes (ADH and ALDH), reflecting one mechanism in individual differences in alcohol responses. You may recall from our genetic module how some individuals experience a very negative (punishing) “flushing” response to consuming alcohol—a reaction sometimes considered to be protective against alcohol misuse and alcohol use disorder (AUD). This response is driven by acetaldehyde building up because the person has a deficiency in ALDH2—the enzyme is slow to break down the toxic chemical acetaldehyde. Low ALDH enzyme concentration is also associated with an increased risk of esophageal cancer among individuals who drink alcohol for much the same reason—the acetaldehyde lingers in higher concentrations before being broken down into safer, less toxic chemicals. The medication known as Antabuse works by blocking ALDH activity, allowing the build-up of acetaldehyde which leads to unpleasant side effects (including nausea/vomiting)—this “punishment” is intended to discourage someone from drinking alcohol again in the future.
 Alcohol Dosing
 Alcohol by volume (ABV) is a universal measure of alcohol concentration in a beverage. ABV refers to milliliters of pure ethanol in 100 milliliters of the beverage (at 68o F) converted to a percentage. For example, 40% is a typical ABV value for tequila, vodka, and rum. Alcohol proof values convey similar information: in the U.S., the proof value is double (2 times) the ABV percentage. For example, 40% ABV vodka is 80 proof in the U.S. (In the past, some over-the-counter medications had alcohol concentrations at least this high.) Alcohol proof values vary markedly by nation: in the United Kingdom, proof is 1.75 times ABV, making 40% ABV vodka 70 proof in the U.K. This degree of variability led alcohol investigators and clinicians to develop a more systematic measurement strategy which refers to “standard drink” measures.
 [image: label on a bottle of Boutari, showing it has an 11% volume]
 Standard drink measurement. If a person indicates that they consumed one drink, do we really know how much alcohol they consumed? “One drink” could mean very different things under different circumstances. Consider, for instance, the differences in calories consumed in a soft drink. A 12 oz can of Coca-Cola® contains about 140 calories. How does this compare to ordering a Coke® from a fast-food restaurant like McDonald’s® or Burger King®? A “small” drink ordered from McDonald’s® is about 12.5 oz and contains about 150 calories; a “small” drink from Burger King® has about 17.5 oz and contains about 210 calories. The picture is even more confused when you add in the “child” size (110 calories at McDonald’s® or Burger King®), a “medium” (210 calories at McDonald’s®, 290 calories at Burger King®), or “large” (310 calories at McDonald’s®, 390 calories at Burger King®). [Note: beverage sizes may have changed since these data were initially collected.]
 Regarding alcohol, servers and even entire countries differ in terms of serving sizes/pour volume. Additionally, the strength of preferred beverages (e.g., beer versus malt liquor, wine versus sake, or different hard liquors) varies markedly between products and nations (Bloomfield, Stockwell, Gmel, & Rehn, 2003). For example, “one beer” might mean a 12 oz can, 16 oz pint, 24 oz Pilsner, or 40 oz bottle; and, beers vary in their alcohol content, as well (e.g., 4.2% ABV in Light/Lite beer to “strong brews” with 29%-67% ABV). Even talking about a “bottle” of vodka can be confusing—is the person referring to the miniature (like those served on airline flights), a pint, a fifth, or more? How much is in “a glass” of wine?
 To help address this confusion, the U.S. National Institute on Alcohol Abuse and Alcoholism (NIAAA, 2016) published a standard drink measure protocol based on 14 grams of pure ethanol per drink equivalent; the World Health Organization (WHO) applies a criterion of 10 grams of pure ethanol that is adopted in most European nations; other countries vary within the range across these two metrics (Ritchie & Roser, 2018). In the U.S., the standard drink equivalent of 14 grams is 0.6 fl oz of pure alcohol. This chart shows one standard drink equivalent for beer (5% ABV), wine (12% ABV), and distilled spirits/“hard liquor” (40% ABV).
 [image: chart showing the fluid oz in 1 standard drink and the respective ABV. 5% beer (12 fl. oz); 12% wine (5 fl. oz); 40% spirits (1.5 fl. oz)]
 The mathematical formula for calculating standard drink equivalents is as follows:
 	multiply the number of fluid ounces by the % alcohol content converted to decimal (40% being 0.40; divide % by 100 or move decimal two places to the left)
 	divide that result by 0.6 ounces of pure alcohol per drink-equivalent
 	the result is the standard drink equivalents involved.
 
 For example, someone consuming a 40-ounce beer (a “forty”) of 9% ABV has consumed 6 standard drink equivalents [1 x 40 x .09 divided by 0.6]. On the other hand, a six-pack of 12 ounce “lite” beers of 4.2% ABV would be 5 standard drink equivalents [6 x 12 x .042 divided by 0.6].
 Alcohol consumption guidelines and definitions. According to the 2015-2020 Dietary Guidelines for Americans published by the U.S. government (Department of Health and Human Services and Department of Agriculture), alcohol should only be consumed in moderation and only by individuals who have attained the minimum legal drinking age (currently, age 21 years across the U.S.). By definition, moderate drinking means up to 1 standard drink equivalent per day for women and up to 2 drinks per day for men (https://health.gov/dietaryguidelines/2015/guidelines/appendix-9/), and since alcohol is not among the foods/beverages in the healthy eating pattern, the calories consumed as alcohol should be accounted for in the overall daily calorie intake. Aging related changes in alcohol metabolism and other health concerns mean that the limit for men or women should be up to 1 per day. The recommendation is no alcohol for women who are pregnant and individuals under the minimum legal drinking age, taking certain types of medication, having certain types of health or mental health conditions, in recovery from an AUD, or find themselves unable to control their drinking when they do drink alcohol. The guidelines also acknowledge individual differences in alcohol metabolism—differences related to body mass, body composition, and metabolizing enzymes.
 	Binge drinking (heavy episodic drinking) is defined as consuming 4 or more drinks within about 2 hours by women and 5 or more drinks in 2 hours by men. “Binge drinking is associated with a wide range of health and social problems, including sexually transmitted diseases, unintended pregnancy, accidental injuries, and violent crime” (Dietary Guidelines 2015-2020).
 	Heavy drinking is defined as 8 or more drinks per week for women and 15 or more drinks per week for men. Half of individuals engaged in 2 or more heavy drinking days per week experience a diagnosable AUD (NIAAA, 2016).
 	High-risk drinking is defined as 4 or more drinks on any day (binge drinking) or 8 or more drinks per week for women (heavy drinking), and 5 or more drinks on any day (binge drinking) or 15 or more drinks per week for men (heavy drinking). The “risk” refers to health concerns in general, not simply a risk for alcohol use disorder; it takes into consideration many chronic diseases and risks (e.g., violence) associated with regular binge or heavy drinking.
 
 	Low-Risk (Moderate) Drinking Limits (adapted from NIAAA, 2016)
  
 	Time Frame
  	Men
  	Women Or 
 Anyone Over Age 65
  
 	any single day
  	no more than 4 standard drink equivalents
  	no more than 3 standard drink equivalents
  
 	
 	AND
  	AND
  
 	per week
  	no more than 14 standard drink equivalents
  	no more than 7 standard drink equivalents
  
 	Less or no alcohol may be best depending on health, medications, and how alcohol affects you; none is recommended for adolescents and pregnant women.
  
 	 	 	 
  
 
 Alcohol Effects
 Alcohol is a potentially addictive substance associated with the development of tolerance and (potentially fatal) withdrawal syndrome: alcohol use disorder (AUD) is a recognized diagnosis in the DSM-5 and ICD-11. As it is a central nervous system (CNS) depressant, combining alcohol with other substances can be dangerous (especially with other CNS depressants). Furthermore, consuming alcoholic beverages:
 	affects a wide range of central nervous system structures and processes,
 	increases the risk for intentional and unintentional injuries
 	increases the risk for adverse social consequences
 	has considerable toxic effects on the digestive- and cardiovascular systems
 	is classified as carcinogenic,
 	“as an immunosuppressant increases the risk of communicable diseases, including tuberculosis and HIV” (WHO, n.d.).
 
 The probability of experiencing alcohol dependence during a person’s lifetime is 4 times greater if drinking alcohol began before age 15 years (compared to individuals whose drinking is delayed until age 21 years); that probability is reduced by 14% with each increasing year of age first use of alcohol is delayed (Windle & Zucker, n.d.). Children who even sip alcohol (often with parental consent) by the 6th grade have significantly greater odds of drinking full drinks, getting drunk, and drinking heavily by the time they are in 9th grade (Jackson, Barnett, Colby, & Rogers, 2017). In other words, early sipping is not the protective factor that many parents believe it to be; “offering even just a sip of alcohol may undermine messages about the unacceptability of alcohol consumption for youth” (Jackson, Barnett, Colby, & Rogers, 2017, p. 212).
 Risks associated with alcohol use increase in a dose-dependent manner, meaning that the risks increase with greater volumes of alcohol frequently consumed and increase exponentially with high volume consumption on a single occasion—binge drinking (WHO, n.d.). Not only is the amount consumed relevant, but also the rate at which it is consumed. Rate matters because the amount of alcohol circulating in a person’s system is determined by the rate at which it is metabolized and eliminated. Drinking a great deal of alcohol very quickly means that the circulating alcohol level is temporarily higher than if the same amount were to be consumed gradually over many hours—the body takes time to break down the alcohol as it is consumed.
 Blood alcohol concentration (BAC). BAC refers to the percent of alcohol (ethanol) circulating in a person’s blood stream measured in parts alcohol per 1000 parts of blood. In other words, a blood alcohol concentration (BAC) of 0.10% is 1 part alcohol per 1000 parts blood (https://alcohol.stanford.edu/alcohol-drug-info/buzz-buzz/what-bac). Sometimes the term blood alcohol level (BAL) is used instead. The U.S. current national guideline used to determine when a person is unable to safely operate a motor vehicle is BAC (or BAL) or 0.08%. However, other nations set the level lower since sufficient impairment may occur at levels of 0.06% to make driving unwise and unsafe—lower BAC criteria for determining a person is under the influence (DUI) or intoxicated (DWI) are being promoted by lobbying groups in the U.S, as well. A BAC of 0.01% is indicative of alcohol consumption which is relevant to assess underage drinking.
 BAC is affected by the dose/amount of alcohol consumed, the rate at which it is consumed, and person-specific factors such as body weight, biological sex, medications (and use of other legal or illicit substances), general health status, tolerance, differences in alcohol metabolizing (driven to a great extent by genetics), and to some extent whether food is also consumed. The following table (adapted from https://alcohol.stanford.edu/alcohol-drug-info/buzz-buzz/what-bac) identifies what you might expect to see in the behavior of a relatively young, healthy person whose drinking has led to different blood alcohol concentrations (BAC)—outcomes would be different in someone who routinely drinks heavily and has developed some degree of tolerance to alcohol.
 	BAC
  	Likely Observed Effects
  
 	0.01%-0.03%
  	No obvious apparent effects; slight mood elevation
  
 	0.04%-0.06%
  	Sense of relaxation, warmth; minor impairment of reasoning and memory
  
 	0.07%-0.09%
  	Mildly impaired balance, speech, vision, and control
  
 	0.10%-0.12%
  	Significantly impaired motor control; poor/loss of judgment; slurred speech
  
 	0.13%-0.15%
  	Grossly impaired motor control; blurred vision; significant loss of balance; anxiety/restlessness
  
 	0.16%-0.20%
  	dysphoria (disturbed mood); nausea; “sloppy drunk” appearance
  
 	0.25%-0.30%
  	Severe intoxication; unable to walk unassisted; mental confusion; nausea/vomiting; dysphoria (disturbed mood)
  
 	0.35%-0.40%
  	Loss of consciousness; brink of coma
  
 	>.40%
  	Coma; likely respiratory failure leading to death
  
 	 	 
  
 A number of internet tools and phone apps are available for individuals to estimate their BAC. These are not guaranteed to be accurate but can provide information relevant to making decisions about continued drinking and/or driving. For example, the interactive BAC calculator at https://alcoholaddictioncenter.org/resources/bac-calculator/ uses standard drink equivalents, biological sex, body weight, and time since the first drink to compute an estimated BAC. Working a few examples varying factors results in the following estimates—the last column concerns an alarming practice whereby a person attempts to consume 21 drinks on their 21st birthday: this is potentially a lethal act (note above that BAC over 0.40% may be fatal—this is called acute alcohol poisoning). Many of the other combinations result in BACs over the legal limit (0.08%) for operating a motor vehicle.
 	male
  	female
  	male
  	female
  	male
  	female
  	male
  
 	180 #
  	180 #
  	180 #
  	140 #
  	180 #
  	140 #
  	480
  
 	5 drinks
  	5 drinks
  	5 drinks
  	5 drinks
  	2 drinks
  	2 drinks
  	21 drinks
  
 	2 hours
  	2 hours
  	4 hours
  	4 hours
  	2 hours
  	2 hours
  	4
  
 	BAC estimate: 0.11%
  	BAC estimate: 0.14%
  	BAC estimate: 0.08%
  	BAC estimate: 0.15%
  	BAC estimate: 0.03%
  	BAC estimate: 0.05%
  	BAC estimate: 0.54%
  
 	 	 	 	 	 	 	 
  
 
 Alcohol tolerance and withdrawal. In earlier modules, you learned about the definition and biological processes of developing tolerance and experiencing withdrawal. Both are relevant to repeated use of alcohol over time. Individuals may develop alcohol tolerance such that after drinking at sufficiently high levels frequently enough the body begins to adapt to the presence of alcohol. This, in turn, means that homeostasis pressures are operating, and a person will need to either consume greater amounts of alcohol or drink more quickly in order to achieve the expected effects; or, the person will experience diminishing effects from consuming the same amounts over time. Alcohol withdrawal symptoms can range from relatively mild and unpleasant to very serious and potentially fatal; they may begin within hours of when alcohol use ceases to days after the last drink. Mild symptoms of acute alcohol withdrawal might include:
 	tremors (e.g., shaky hands)
 	headache
 	nausea/vomiting
 	anxiety
 	sleep disorder (insomnia)
 	profuse sweating
 
 More serious/severe symptoms of acute alcohol withdrawal might include:
 	hallucinations (tactile, auditory, visual)
 	seizures
 	confusion/disorientation
 	rapid heartbeat, high blood pressure, fever
 	delirium tremens or DTs (a constellation of symptoms involving severe mental and/or nervous system changes and mostly occur in persons who have engaged in heavy drinking for multiple years).
 
 The mortality rate for acute alcohol withdrawal involving the most severe symptoms ranges from 5-25% (Trevisan et al., 1998)—particularly if the withdrawal is not medically supervised or managed. A person in this state may need to engage in a medically managed detoxification (detox) process in order to be safe. Thus, advising or forcing someone who has severe AUD to abruptly stop drinking is unwise and potentially life-threatening. Quite possibly some deaths attributable to regional natural disasters (e.g., severe hurricanes) may be the result of individuals whose bodies have become dependent on alcohol not having access to alcohol and being forced into acute withdrawal.
 [image: Stop Sign saying "Stop, Think"]
 Using the BAC calculator link above (or a similar calculator), enter your own data to determine different scenarios.
 	How much, how fast would your own BAC estimate reach or exceed 0.08%?
 	What drinking pattern would get you to a point of significant impairment (0.10%-0.12%), severe intoxication (0.25%-0.30%), or risk of coma and loss of consciousness (0.35%-0.40%)?
 
 
 Alcohol’s cognitive effects. As a CNS depressant, alcohol even at relatively low levels slows the speed of cognitive information processing meaning that it can impair driving and reactions to the point where certain activities become dangerous to self and others. “Alcohol is responsible for approximately half of all trauma deaths and nonfatal injuries in the United States” (https://www.facs.org/~/media/files/quality%20programs/trauma/alcoholinjury.ashx).
 For example, alcohol affects most aspects of perception (the first step in information processing). Not only does it have a general effect on the brain, it has a specific effect on the visual and auditory (hearing) areas. Because alcohol blunts lower sound frequencies involved in speech perception, individuals often begin to speak more and more loudly as their level of intoxication rises—this is only partly about disinhibition of cognitively controlled behavior, it is also a matter of changes in how sound is perceived. Next in the information processing sequence, alcohol affects memory processes. Encoding new memories, a critical aspect of learning something new, is impaired by heavy alcohol use. An alcohol-induced “blackout” involves interference with encoding information into memory—the memory is not “lost,” it is simply never created.
 [image: image]With chronic heavy alcohol use, memory retrieval becomes increasingly impaired, as well. A memory may have been adequately stored, but the individual may have difficulty retrieving it at will. Together these two functions being impaired help explain state dependent learning in association with alcohol misuse: when a person learns something new or acquires a memory in an intoxicated state, they may have difficulty retrieving the information later in a sober state. Adolescents and emerging adults in recovery from AUD may find it necessary to repeat large portions of their formal education as the information “learned” during the AUD period may no longer be easily retrieved. Furthermore, heavy alcohol use is associated with the onset and progression of dementia in adulthood.
 Not only is alcohol implicated in distortions of perception and memory in information processing, it also can impair decision-making and judgment. A significant literature indicates that drinking alcohol impairs a person’s ability to accurately assess risk or feel appropriate anxiety in potentially risk situations. Thus, a person who has been drinking may make risky choices—diving into shallow water, “hooking up” with an unfamiliar sex partner, ignoring “safe sex” practices, deciding to drive despite knowing it is unwise, spending money they cannot really afford.
 Alcohol-related brain damage (ARBD) refers to a group of brain changes, resulting in cognitive and other brain impairments, caused by a person’s prolonged pattern of alcohol misuse. This occurs in about 30% of persons engaged in prolonged heavy drinking (Dalvi, 2012). An example is diagnosed as Wernicke-Korsakoff syndrome. Alcohol-related brain damage is differentiated from the acute effects of intoxication because it is a long-term effect. For example, alcohol-related dementia is diagnosed based on symptoms persisting for more than 2 months after cessation of alcohol use. It may be challenging to differentiate from other forms of dementia (e.g., Alzheimers disease or Lewy body dementia). Some reversal of damage is possible with abstinence (Dalvi, 2012).
 Physical health effects. Not only does alcohol have effects on brain and behavior, it also has effects on physical health. First, alcohol also is a known teratogen, meaning that it disrupts fetal development (see the section concerning fetal alcohol exposure). Second, as previously noted, it plays a role in vulnerability to accidental injury. Third, alcohol use/misuse plays a role in intentional self-harm/suicidality through its disinhibition, impulsivity, and impaired judgment effects (Pompili, et al., 2010). Additionally, alcohol misuse may play a role in suicide risk if it interacts with other, pre-existing mental disorders, stress, social withdrawal/marginalization and loss of social bonds (Pompili et al., 2010). Fourth, alcohol has known effects on cardiac (heart) and circulatory system health. For example, as a CNS depressant alcohol can cause a severe slowing of respiration (breathing), to the point where someone could become oxygen deprived. This risk is multiplied when alcohol is combined with other CNS depressant substances.
 Evidence concerning the potential positive effects of drinking one standard drink equivalent of wine daily has come under review—it is not entirely clear that this is an accurate representation of cardiac health promotion and stroke risk reduction. While alcohol use in moderation may help lower “bad” cholesterol (LDL) and/or raise “good” cholesterol (HDL), as well as reduce the tendency to form blood clots (embolism), these tend to be slight changes and it is not clear that these changes actually improve cardiac health. Furthermore, alcohol misuse is associated with diabetes and high blood pressure. The recommendation is that someone who does not currently drink alcohol should not begin to do so in hopes of improving their health; there are better ways to accomplish this goal (e.g., diet, exercise, medications, and stress-reduction wellness activities).
 [image: image]
 On the other hand, there exists ample evidence that heavy drinking is the enemy of cardiac health. Similarly, heavy alcohol consumption deprives the body of calcium and interferes with vitamin D activation, both of which contribute to bone/skeletal system health. While this can contribute to osteoporosis in men and women, the risk is amplified for women because heavy alcohol consumption also tends to decrease estrogen which accelerates bone loss. Compounding the problem: individuals who engage in heavy drinking also tend toward consuming a diet poor in nutritional value. Fortunately, when a person stops drinking some bone and skeletal health is regained—though not all.
 [image: image]The relationship between alcohol and pain perception is somewhat ambiguous. Alcohol may help raise a person’s pain threshold such that it takes a greater amount of stimulation before they experience it as painful. However, individuals who engage in regular heavy drinking and those whose family history is positive for AUD may be more sensitive to painful stimuli to begin with. Furthermore, they also may be more responsive than other individuals to the pain-reducing effects of alcohol. The degree of overlap between CNS pathways involved in the experienced of pain and the alcohol reward system (pleasure) is notable which may have some power to explain individual differences in response to alcohol.
 This graph depicts data presented by O’Keefe, Bybee, and Lavie (2007) concerning the relative risk of death (all causes) in relation to daily alcohol consumption levels. The “neutral” point is a risk value of 1.0 for no daily drinking. The relative risk dropped a bit with one drink per day for both men and women and climbed again for women after 2 and for men after 4 drinks per day. The risk continued to climb more sharply for women but did climb for men, as well, beyond these points. The authors concluded that the effects did not seem to be related to the type of alcohol consumed—the ethanol itself seemed to be the relevant factor. What matters is the amount consumed: too much, too quickly, too often increases health risks.
 [image: chart showing the relative mortality risk compared to the # of drinks consumed/day.]
 Alcohol biomarkers. Because of the way that alcohol is metabolized and the role of its metabolites (breakdown byproducts) in health, it is useful to understand a bit about biomarkers sometimes used in assessment. Biomarkers are objective biological indicators of a substance being present, possibly its concentration, the breakdown products (metabolites) of the substance as it is metabolized, and/or the health of the organ systems affected by the substance (e.g., liver, kidneys, gastrointestinal tract).
 [image: image]Breathalyzer test. A breathalyzer is one form of biomarker measure—it provides an estimate of a person’s circulating blood alcohol concentration (BAC) or blood alcohol level (BAL). The breathalyzer can detect the presence of alcohol for about 8 to 12 hours after consumption, but it is not clear on a single test whether a person’s level is still climbing (the first hour or two after drinking) or dropping as the alcohol is metabolized. It is a somewhat controversial tool. First, some brands/manufacturers have better accuracy than others. Second, the breath sample must be properly collected. Third, the device must be properly maintained and regularly calibrated.
 [image: image]Blood, urine, sweat, saliva tests. A blood test is a direct measure of the amount of alcohol circulating in a person’s blood. It is more reliable than a breathalyzer but is also far more invasive. It also relies on two forms of expertise: the blood draw to collect a sample and the laboratory technique to analyze it. Alcohol shows up in a person’s urine, sweat, and saliva, as well. These are less reliable as indicators of amount consumed but can detect the presence of alcohol for hours (not days/weeks) after drinking. Some alcohol metabolites, however, can be detected for a few days.
                  Clinical tests. Three tests are commonly utilized to determine the effects of regular heavy alcohol consumption on the liver: the GGT, AST, and ALT. Two tests examine effect on blood and plasma: MCV (size of red blood cells/ability to carry oxygen) and CDT (measuring a serum protein carrying iron through the bloodstream). These tests provide information about a person’s health and organ damage; however, disease processes other than AUD may cause their values to be abnormal.
 Fetal Alcohol Exposure
 “A significant, pervasive, and persistent alcohol-related public health concern is the potential impact of alcohol use and alcohol use disorders among women of child-bearing age and during pregnancy” (Popova, Rehm, & Shield, 2020). Globally, an estimated 10% of women consumed alcohol during pregnancy, and over 25% engaged in binge drinking during pregnancy (Popova, Lange, Probst, Gmel, & Rehm, 2017). Many adverse pregnancy outcomes have been associated with alcohol use: loss of pregnancy or stillbirth, premature delivery, growth retardation and low birth weight, and fetal alcohol spectrum disorder (Popova, Rehm, & Shield, 2020).
 Fetal Alcohol Spectrum Disorder (FASD). Prenatal alcohol exposure can cause brain injury resulting in “pervasive, permanent neurodevelopmental differences which impact health, educational, and vocational outcomes” which comprise fetal alcohol spectrum disorder (Loock, Elliott, & Cox, 2020). The risk of FASD increases with binge drinking patterns and/or high quantities of alcohol consumption, and when maternal alcohol absorption is increased (low body weight and poor nutrition/fasting); effects are compounded with concurrent exposure to other substances, including use of tobacco products (Loock, Elliott, & Cox, 2020). In one U.S. study, about 1/3 of pregnant women who reported alcohol use in the past 30 days engaged in binge drinking; among pregnant women who engaged in binge drinking did so an average of 4.5 times during the past 30 days (https://www.cdc.gov/ncbddd/fasd/data.html).
 [image: image]
 The term “spectrum disorder” is important here because the effects of prenatal alcohol exposure fall extend across a quantitative continuum, as well as varying qualitatively. Some individuals exhibit little or no obvious effects, while others exhibit mild, moderate, or significant differences in physical features or organ system birth defects (malformations of heart, bone, kidney, visual, or hearing systems): alcohol–related birth defects (ARBD). [Note: the abbreviation ARBD is also used to specify alcohol-related brain damage resulting from alcohol misuse later in life.] Others exhibit alcohol-related neurodevelopmental disorders (ARND), referring to complex differences in neurodevelopment that may affect cognition, information processing, language, behavior, attention, executive function, adaptive skills, mood, hyperactivity, and self-regulation as a child matures (https://www.niaaa.nih.gov/sites/default/files/ARNDConferenceConsensusStatementBooklet_Complete.pdf). Fetal alcohol syndrome (FAS) is considered to be the most severe outcome of prenatal alcohol exposure and may be either full or partial in nature (FAS and pFAS). FAS involves morphological differences (e.g., facial features, growth deficiency) and damage to the central nervous system. Because the effects of alcohol exposure affect so many aspects of fetal growth and development, there is prenatal period when alcohol exposure is considered safe. Because the dose-response is so variable, there is no amount of alcohol considered to be safe during prenatal development—remember that fetal organs are far less efficient at metabolizing substances (including alcohol) than older persons are, thus their relative exposure can be higher for longer than would be true of someone older. Consider this infographic from the National Organization on Fetal Alcohol Syndrome (https://www.nofas.org/).
 [image: image]
 How commonly the full range of FASD occurs in the United States remains unknown; estimates “might number as high as 1 to 5 per 100 school children (or 1% to 5% of the population)” (https://www.cdc.gov/ncbddd/fasd/data.html). FAS as the most evident, complicated category is estimated to occur among 3 in 10,000 children aged 7-9 years or up to 90 out of 10,000 children (https://www.cdc.gov/ncbddd/fasd/data.html). What this suggests is that many individuals with whom we engage in daily living or in delivery of human, educational, or health services experience some types of lifelong neurological and/or behavioral effects of prenatal alcohol exposure. Consider also that an infant born with developmental and health challenges related to prenatal alcohol exposure may also enter a social/physical context where parents may be ill-prepared, ill-equipped, or under-responsive to their typical and atypical/exceptional developmental needs.
 A group of young adults growing up with FASD conducted a survey of other adults concerning their health as adults prenatally exposed to alcohol (Himmelreich, Lutke, & Hargrove, 2020). They drew several important conclusions from the 541 survey responses:
 	Adults with FASD experience vulnerability to a wide range of health conditions, diseases, and disorders, many of which occur at younger ages than in the general population (premature aging).
 	FASD over the lifespan is about more than the brain—it is a “whole body” disorder affecting physical and mental health.
 	What is “normal” in the general population may not be “normal” for a person with FASD.
 	Health and mental health challenges experienced by adults with FASD may be misunderstood, misidentified, misdiagnosed, mistreated, and/or under-served by physical and behavioral health care providers.
 
 [image: Stop Sign saying "Stop, Think"]
 STOP & THINK
 Answer the following True/False questions based on what you read in Chapter 1.
  An interactive H5P element has been excluded from this version of the text. You can view it online here:
 https://ohiostate.pressbooks.pub/swk5805coursebook/?p=168#h5p-50 
 
 
 
	

			
			


		
	
		
			
	
		

		Ch. 2: Focus on OTC and Prescription Drug Misuse

								

	
				Let’s begin with debunking a myth commonly held in the general public: that over-the-counter (OTC) drugs, sold in general drug and grocery stores, are safe because they do not require a prescription to purchase. The simple truth is that ANY drug, whether OTC or prescription, is potentially dangerous if misused. All drugs have potential side effects. This is a common feature of both prescription and OTC drugs. It is also of concern with many herbal remedies and dietary supplements marketed as health or mental health promoting products. Consider, for example, the scientific debate concerning the effectiveness and safety of St. John’s Wort for treating depression—in some studies it was no better than placebo, in others it was equally beneficial as prescription medications, and it is clearly dangerous to use in combination with other medications (or substances), including other anti-depressants, birth control pills, pain medication, heart medication, cancer and HIV treatments, and others (NCCIH, 2018). OTC treatments often lack strong evidence of effectiveness, may not be thoroughly evaluated for negative side effects, and may delay a person seeking evidence-supported treatment options.
 [image: ]So, what is the difference between OTC and prescription products? The main difference goes back to what we previously learned about the Drug Enforcement Administration (DEA) controlled substance schedules for classifying drugs. The federal Controlled Substances Act (CSA) defines regulations for the manufacture, importing, possession, use and distribution of different drugs. In some cases, the major difference in classifying a substance as needing a prescription versus being accessible as an OTC medication lies in the concentration of active ingredients the product contains. Thus, when taken as directed, there is little risk involved. That does not mean there is NO risk, only that the risk level is in a tolerable range for the general population. Risk levels, however, are considerably more difficult to judge for:
 	Children
 	Adolescents
 	Individuals with certain types of physical or mental conditions (including pregnancy)
 	Individuals with a pre-existing substance use disorder.
 
 What Is OTC Misuse About?
 OTC abuse is not as large on the public radar as the topics of prescription misuse and misuse of illicit drugs or alcohol. But OTC products can be just as problematic when misused. This means use beyond or outside of the recommended dosing and/or to experience psychoactive effects with the product alone or mixed with other products (NIDA, 2017b). There are three types of OTC products commonly misused for psychoactive purposes for us to consider in greater detail; many other OTC products are misused for other physical or mental health effects.
 Decongestants. Until relatively recently, pseudoephedrine (e.g., Sudafed®) was easily purchased as an OTC for managing cold, flu, and allergy symptoms of nasal congestion. Since 2005, it has become more tightly controlled. Although these medications are still available without a prescription, they are no longer fully OTC products in the United States. Their status is as a behind-the-counter (BTC) medication in some countries. BTC policy (in the U.S.) means that a person can purchase the substance without a prescription, but only through interacting with a pharmacist and only in small, designated amounts. The reason: pseudoephedrine can be used as an ingredient in the illegal manufacturing of methamphetamine. (We learned about this in a previous module). However, medications containing pseudoephedrine may abused on their own for other purposes: to promote weight loss or as a stimulant performance enhancer by athletes.
 [image: ]Cough Medicines. Dextromethorphan (DXM) is an ingredient commonly found in many OTC products intended as a cough suppressant. At recommended doses, DXM works on the part of the brain region that controls coughing. However, at extremely high doses (10-50 times the recommended), it becomes a psychotropic drug causing euphoria (sometimes referred to as “robotripping” or “skittling”—see NIDA, 2017b). The effect is dissociative and/or hallucinogenic, like with PCP or ketamine, and also a depressant effect (NIDA, 2017b). (We learned about this in a previous module.) Thus, it may not be alcohol content in cough medicine that leads someone to abuse these products (many forms are alcohol free, including tablets and capsules); it may be about the DXM. These medications are often misused in combination with other substances, like alcohol or cannabis (NIDA, 2017b). DXM misuse is largely a young person’s behavior. One reason is that DXM is legal, easily accessible, and relatively inexpensive. Policies have been enacted in many areas requiring purchasers to provide proof that they are over 18 years of age in an effort to curtail adolescent misuse of DXM. Another reason that adolescents might engage in DXM misuse, rather some other substances, is that it may be easier to hide from parents who are unaware that it represents a form of substance misuse.
 [image: ]One hazard related to DXM misuse is the potential for acquiring the drug in a highly concentrated form meant for pharmacies to use; this “raw” or “pure” form may easily be taken in much higher doses than intended and usually comes from outside of the U.S. (thus, may not be quality controlled). The risks of DXM misuse include impaired judgment and mental function (thus, impaired driving and risky decisions about engaging in other high risk behaviors), irregular/rapid heart rate, increased blood pressure (increasing the risk of stroke), vomiting (with the risk of aspiration/choking), and coma or death from overdose.
 Another hazard lies in using DXM along with other substances. and many formulations that contain DXM also contain other medications, too. For example, OTC cold/flu medications often contain acetaminophen, which can cause liver damage, heart attack, or stroke in overdose amounts. These formulations also may contain antihistamines and other substances intended to relieve cold/flu symptoms and that are dangerous at high doses. If a person is taking enough of the combination medications to “get high,” there may be enough of these other substances to cause irreversible or deadly damage.
 Moving beyond the subject of OTC cough medications, many prescription cough medicines include codeine. (We learned about codeine in the module focusing on opioids.) These prescription cough medications may be abused by individuals because codeine shares the same neurotransmitter receptor sites as opioids and heroin. These are potentially addictive medications because of their impact on the increased dopamine released in the brain’s reward system, hence they are Scheduled drugs requiring a prescription for legal distribution.
 Weight Loss Aids. You learned about a variety of types of stimulant substances in a previous module, including amphetamines, methamphetamine, cocaine, nicotine, and caffeine. One reason for misuse of stimulant drugs relates to their tendency to suppress appetite, possibly contributing to weight loss. In the past, individuals may have been prescribed stimulant drugs to achieve a weight loss goal. However, this practice has diminished markedly as a result of growing awareness among health care providers of the high addictive potential associated with many stimulant prescription drugs.
 [image: ]
 There exists a wide range of OTC stimulant products on the market, many with questionable levels of risk and benefit. Until recently banned, OTC products sold in the United States might have included ingredients like ephedrine, pseudoephedrine, ephedra, or phenylpropanolamine. Like other stimulants, these ingredients and others, like bitter orange and ma huang (acting like ephedra), can cause nervousness/anxiety, tremor, rapid/irregular heart rate, increased blood pressure, and stroke, as well as being potentially addictive (Cohen, 2013).
 Relatively recently, a new approach to serious weight loss medication has emerged: prescription medications that influence the brain chemistry (serotonin and norepinephrine) of appetite and craving (thus helping reduce caloric intake) without the stimulant effects on heart rate and blood pressure. They largely operate on the serotonin neurotransmitter systems of the brain. These are prescription medications because of their potential risks. Another prescription medication approach works instead on the gastrointestinal (GI) system to reduce fat absorption (thus, calories) from foods consumed.
 [image: empty toilet paper rolls]Anti-diarrheal medication. An OTC opioid medication, loperamide (e.g., Imodium®), has the effect of slowing down the lower GI track, like other opioids. It does not, however, have psychoactive effects at recommended doses since it is designed not to enter the brain (NIDA, 2017b). However, consuming it in large quantity and/or combining it with other substances may cause psychoactive effects experienced with other opioids (NIDA, 2017b); combined with alcohol, the effect of both is amplified (https://www.addictioncenter.com/drugs/over-the-counter-drugs/loperamide-addiction-abuse/). It is unclear whether misuse of loperamide is common (NIDA, 2017b), but may have increased over the past decade in conjunction with the nation’s “opioid epidemic” (https://www.addictioncenter.com/drugs/over-the-counter-drugs/loperamide-addiction-abuse/).
 What Is Prescription Drug Misuse About?
 In earlier modules you learned a bit about the problem of prescription drug misuse—for example, when we learned about opioids, CNS depressants (like benzodiazepine), amphetamines (like Ritalin® and Adderall®), and others. As cannabis becomes increasingly accepted for medicinal use, it too may become a subject of prescription misuse. The National Institute on Drug Abuse (NIDA, 2018b) defines prescription drugs as:
 “…taking someone else’s prescription, even if for a legitimate medical complaint such as pain; or taking a medication to feel euphoria (i.e., to get high). The term nonmedical use of prescription drugs also refers to these categories of misuse.”

 [image: emply prescription drug bottles]It is difficult to determine the extent to which prescription drug misuse involves engaging in polydrug misuse, either concurrently or sequentially. In other words, an individual may not stick to just one type of substance and may either combine them or move from one to another. As we have discussed elsewhere in this course, the safety of combining prescription, OTC, and/or illicit substances is questionable and depends on the type of substances being combined—they may potentiate (heighten or enhance) each other’s effects and side-effects which increases overdose risks, or one may block the effectiveness of another leading either to a loss of therapeutic advantage of a medically prescribed treatment or a person taking higher doses than safe in order to achieve a desired effect.
 “Multiple studies have revealed associations between prescription drug misuse and higher rates of cigarette smoking; heavy episodic drinking; and marijuana, cocaine, and other illicit drug use among U.S. adolescents, young adults, and college students” (NIDA, 2018b).

 Data from the 2018 NSDUH survey (SAMHSA, 2019) indicate the following regarding past-month prescription drug misuse among individuals aged 12 and older:
 	Over 5.4 million (2.0%) are estimated to have engaged in misuse of psychotherapeutic drugs;
 	Over 2.8 million (1.0%) engaged in misuse of pain relievers
 	Almost 1.7 million (0.6%) engaged in misuse of stimulant drugs
 	Almost 1.8 million (0.7%) engaged in misuse of tranquilizers or sedatives (including benzodiazepines).
 
 [image: colorful illustration of the united states]
 The demographic breakdown of survey participants indicates that:
 	Emerging adults aged 18-25 reported past month pain reliever misuse at higher rates (1.4%) than adults aged 26 and older (1.0%) or adolescents aged 12-17 years (0.6%);
 	Emerging adults aged 18-25 reported past month (prescription) stimulant misuse at higher rates (1.7%) than adults aged 26 and older (0.4%) or adolescents aged 12-17 years (0.5%);
 	Emerging adults aged 18-25 reported past month tranquilizer or sedative misuse at higher rates (1.2%) than adults aged 26 and older (0.6%) or adolescents aged 12-17 years (0.4%);
 	Past month misuse of pain relievers was almost equally divided between men (1.1%) and women (1.0%);
 	Misuse of (prescription) stimulants during the past month was somewhat more often reported by men (0.7%) than women (0.5%);
 	Tranquilizer or sedative misuse during the past month was reported somewhat more often by men (2.5%) than women (2.2%);
 	Misuse of pain relievers during the past month was most commonly reported by individuals self-identifying as being of two or more races (1.4%) or American Indian/Alaska Native (1.4%), slightly less frequently by White (1.1%), Native Hawaiian/Other Pacific Islander (1.1%), Black and African American (1.0%), or Hispanic/Latino (0.9%) individuals, and least often by Asian (0.3%) individuals;
 	Past month misuse of (prescription) stimulants was most commonly reported by individuals of two or more races (1.0%), and Asian (0.7%) or White (0.7%) individuals, and less often by individuals self-identifying as Black or African American (0.3%), American Indian/Alaska Native (0.3%), or Hispanic/Latino (0.3%)—no data were provided for Native Hawaiian/Other Pacific Islander individuals;
 	Tranquilizer or sedative misuse during the past month was more often reported by individuals of two or more races (3.0%) and those self-identifying as American Indian/Alaska Native (3.0%), White (2.7%), Hispanic/Latino (2.3%), or Native Hawaiian/Other Pacific Islander (2.1%) compared to Black or African American (1.1%) and Asian (0.7%) individuals.
 
 [image: ]
 The Centers for Disease Control and Prevention (CDC) produced a report on deaths attributed to drug overdose in the U.S. during 2017 (CDC, 2018). While a great deal of public and policy attention has been directed to the 28,466 deaths reported from fentanyl and other synthetic narcotics (not including methadone), prescription opioids contributed to 17,029 deaths. This is compared to 15,482 deaths from heroin overdose or 13,942 from cocaine. Among the CNS depressants we have studied, benzodiazepines were responsible for 11,537 deaths. On the other hand, 5,269 deaths were from antidepressant overdose and 10,333 from psychostimulants (including methamphetamine). (Not depicted in this chart, note that over 33,000 deaths in 2015 were attributed to alcohol misuse; Lopez, 2016).
 [image: ]Click to download data from this chart The next chart, produced from a 2018 CDC Wonder report and posted as a series of slides by NIDA (https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates), shows the rate of drug overdose deaths related specifically to prescription opioids from 1999 to 2017. Not only is the change in height of the bars (numbers of deaths in the thousands) showing a dramatic increase, the yellow line across the top dipping down since 2011 and the orange line curving upwards since 2014 show that these prescription opioid deaths increasingly often include other synthetic narcotics (like fentanyl).
 [image: National Drug Overdose Deaths Involving Prescription Opioids]
 The trend in overdose deaths due to psychostimulants increased even more rapidly over the same time period (including methamphetamine deaths, not only prescription stimulants). The blue bars show the dramatic climb in deaths; the pale green line shows deaths due to psychostimulants alone, and the other two lines show the climb in deaths involving opioids or synthetic narcotics (like fentanyl) in combination with the stimulants.
 [image: National Drug Overdose Deaths Involving Psychostimulants with Abuse Potential including Methamphetamine]
 Not to be ignored, as the rates do surpass the stimulant-related deaths, are deaths from benzodiazepine overdose. This graph and the corresponding lines lead to parallel conclusions regarding benzodiazepine deaths over time, including those involving only benzodiazepines and those involving opioids or other synthetic narcotics.
 [image: National Drug Overdose Deaths Involving Benzodiazepines by Opioid Involvement]
 The data do not distinguish between accidental overdose death and suicide by overdose. A review of literature led to the conclusions that: (1) benzodiazepines promote both aggression and impulsivity among individuals who use or misuse them, (2) impulsivity and aggression are both mediators of suicide risk, and (3) there exists a distinct positive correlation, and probably a causal relationship, between prescribed benzodiazepine use and suicide risk (Dodds, 2017). The concern appeared both during the period in which these drugs were used and the period of withdrawal from benzodiazepine use.
 Addressing Prescription Drug Misuse
 The United Stated Department of Health and Human Services (HHS) produced a report in 2013 containing a list of recommendations for addressing the massive problem of prescription abuse in the United States. Here is a copy of their summarized findings (CDC, 2013):
 As described in this report, current HHS prescription drug abuse activities fall within the following eight domains: 1) surveillance, 2) drug abuse prevention, 3) patient and public education, 4) provider education, 5) clinical practice tools, 6) regulatory and oversight activities, 7) drug abuse treatment, and 8) overdose prevention. Each of these areas contributes to ensuring the safe use of prescription drugs and the treatment of prescription drug dependence. Although significant efforts are already underway, a review of current activities along with a review of the prescription drug abuse literature, identified opportunities to enhance policy and programmatic efforts as well as future research are presented. Below are the overarching opportunities to enhance current activities identified in this report. 
 	Strengthen surveillance systems and capacity 
 	Build the evidence-base for prescription drug abuse prevention programs 
 	Enhance coordination of patient, public, and provider education programs among federal agencies 
 	Further develop targeted patient, public, and provider education programs 
 	Support efforts to increase provider use of prescription drug monitoring programs (PDMPs) 
 	Leverage health information technology to improve clinical care and reduce abuse 
 	Synthesize pain management guideline recommendations and incorporate into clinical decision support tools 
 	Collaborate with insurers and pharmacy benefit managers to implement robust claims review programs 
 	Collaborate with insurers, and pharmacy benefit managers to identify and implement programs that improve oversight of high-risk prescribing. 
 	Improve analytic tools for regulatory and oversight purposes 
 	Continue efforts to integrate drug abuse treatment and primary care 
 	Expand efforts to increase access to medication-assisted treatment 
 	Expand Screening, Brief Intervention, and Referral to Treatment services 
 	Prevent opioid overdose through new formulations of naloxone
 
 Described more fully in Section III of the report, the opportunities listed above serve to strengthen programs and policies to reduce prescription drug abuse and overdose in the U.S. HHS has been at the forefront of the response to this serious public health issue and is committed to working with our federal, state, local governmental and non-governmental partners to further the actions included in this report.

 You can see from this report that no single, simple solution or strategy will solve the problem of prescription drug misuse. The complex nature of the issues involved dictates applying complex, integrated strategies.
 [image: Stop Sign saying "Stop, Think"]
 Take a few minutes to conduct a complete inventory of your household:
 	What OTC substances are present and what is their potential for misuse by household members or visitors? How might you best secure any that might be problematic? (While you’re at it, check for expiration dates and learn how to dispose of them properly using online resources for your community.)
 	What prescription substances are present and what is their potential for misuse by household members or visitors? How might you best secure any that might be problematic? (While you’re at it, check for expiration dates and learn how to dispose of them properly using online resources for your community.)
 	What potential inhalants are present and what is their potential for misuse by household members or visitors? How might you best secure any that might be problematic? (While you’re at it, check for expiration dates and learn how to dispose of them properly using online resources for your community.)
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		Module 6: Theory Integration, Transtheoretical Model, and Vulnerability/Risk/Resilience/Protective Factors in Substance Misuse

	

	
		In our previous 3 modules we dissected the biopsychosocial framework into the biological, psychological, and social context/physical environment theories and models related to substance use, substance misuse, and substance use disorders. In this module, we consider how the different theories, models, and evidence might be reassembled into a more integrated whole. This effort is important because no one theory or model is sufficient to inform interventions across the board; we need to view them in concert rather than in conflict with one another if we are to build impactful strategies. One emphasis in this module relates to prevention strategies and how theory can inform these kinds of efforts.
 After engaging with these reading materials and learning resources, you should be able to:
 	Identify key vulnerability, risk, resilience, and protective factors related to substance misuse and substance use disorders and how they apply in an integrated model;
 	Explain the continuum of care model and how it relates to prevention strategies;
 	Describe a set of evidence-informed prevention intervention strategies;
 	Explain theory integration and key principles in the transtheoretical model (TTM) of behavior change;
 	Define key terms related to preventing and intervening around substance use, misuse, and use disorders.
 
 
	

		


		
	
		
			
	
		

		Ch. 3: Focus on Pharmacotherapy

								

	
				This chapter explores the potential for medications to assist in the treatment of substance misuse and substance use disorders. Two general terms or labels are applied to this kind of intervention strategy: pharmacotherapy and medication assisted treatment (MAT). Four basic purposes underlie pharmacotherapy and MAT interventions for substance misuse and substance used disorder:
 	Manage detoxification (detox) and stabilization processes as the first step in recovery;
 	Reduce substance cravings to prevent relapse and support recovery;
 	Manage short- and long-term withdrawal symptoms to prevent relapse and support recovery;
 	Help improve physical and/or mental health status related to co-occurring conditions.
 
 The first step emphasizes that any necessary detoxification and stabilization be established before longer-term recovery support or treatment is delivered (CSAT, 2006).
 As you read this chapter, consider several things:
 	First, on the surface, it might seem a bit paradoxical to treat a drug problem with drugs. The pharmacotherapy strategy is not without controversy. Underlying some programs is a philosophy encouraging total abstinence from all types of psychoactive substances, including relying on the medications prescribed in pharmacotherapy—not substituting one drug for another, but eliminating the need for any drugs. However, there exists a sizable (and growing) literature supporting the use of certain medications to facilitate treatment of substance use disorders.
 
 “Pharmacotherapies, or prescribed use of medications, have increasingly become an important component in managing the care of individuals experiencing substance use problems” (Zweben & West, 2020, p. 310). 

 [image: ]The underlying assumption is that substance use disorders and addiction are diseases of the brain and brain chemistry, therefore addressing those brain chemistry mechanisms is a reasonable approach to treatment. Furthermore, pharmacotherapy is intended as a means of supporting the transition from substance misuse to substance abstinence through medication assistance the helps individuals overcome cravings and withdrawal (short- and long-term). Individuals who have been self-medicating physical and/or mental disorders can be supported with alternatives to the drugs that were causing so much harm in their lives.
 	Second, a preponderance of evidence supports providing psychological, social, and biological approaches in combination—medications alone are not sufficient but can make a difference in a person’s ability to stick with and benefit from behavioral and social interventions.
 
 “Pharmacotherapy should be accompanied by behavioral intervention to clarify and set expectations of the benefits, side effects management, and potential barriers to compliance with the medication protocol” (medication management counseling) and provide the kind of behavioral, social, and case management interventions necessary to support the recovery process (Zweben & West, 2020, p. 311).
 “Lacking the requisite social support and social stability to sustain treatment gains increases the risk of treatment failure. Adequate exposure to a more intensive behavioral approach is often necessary to attend to treatment needs” (Zweben & West, 2020, p. 312).
 “In summary, pharmacotherapy may help reduce withdrawal symptoms and craving during recovery, but behavioral interventions are needed to resolve accompanying or associated social, economic, interpersonal, and intrapersonal problems. Not attending to these issues can present a major impediment to recovery” (Zweben & West, 2020, p. 312).

 [image: Image illustrating the continuum of bio psycho and social aspects]
 This is the theme of the guidelines published by the Substance Abuse and Mental Health Services Administration (SAMHSA, 2016) for medication assisted treatment of opioid addiction. These guidelines indicate that the following steps are critical:
 ✔️ Evaluate the need for medically managed withdrawal from opioids
 ✔️ Addressing co-occurring problems (more about this our final course module)
 ✔️Integrate pharmacologic and nonpharmacologic therapies—medications are a part of a comprehensive, individualized treatment plan that includes counseling and other psychosocial therapies and mutual-help programs.
 	Third, medications used to treat substance use disorders are not without side effects and risks themselves: some pharmacotherapy medications have addictive potential themselves (e.g., methadone). The hope is that their known risks can be managed more safely than in the uncontrolled world of illicit substance misuse. In other words, use of managed, monitored, medication assisted treatment is a form of harm reduction strategy.
 
 [image: Illustration of silhouettes painted on a brick wall]In short, keep in mind that MAT or pharmacotherapy is a tool in the collection of options available for the treatment of substance use disorders. The science surrounding the development and testing of new medication applications changes rapidly, so new medications may come into favor just as older and current medications may decline in favor as treatment approaches (Portelli, Munja, & Leggio, 2020). As we have learned throughout this course, no one-size-fits-all approach works for everyone. Like any treatment program, pharmacotherapy/MAT needs to be tailored to individuals and their circumstances, and often need to be modified as a person’s circumstances change over time. Furthermore, many individuals engaged in polydrug use or experiencing co-occurring problems may need individualized medication regimens as different medications used in pharmacotherapy/MAT have differing effects, differing effectiveness for addressing misuse of different substances, and interact differently with conditions and other medications (Portelli, Munja, & Leggio, 2020).
 “Individuals experiencing more severe substance use problems typically require more intensive behavioral interventions in conjunction with an effective medication” (Zweben & West, 2020, p. 312).
 “In contrast, for individuals experiencing less severe substance-related problems, a less intensive medical management (MM) approach, combined with an effective medication might suffice to produce positive change” (Zweben & West, 2020, p. 312).

 Medication Assisted Detoxification/Stabilization and Management of Cravings and Withdrawal (Relapse Prevention)
 Detoxification (detox) is part of the continuum of care in addressing a person’s substance misuse or substance use disorder and may involve an interdisciplinary team. A great deal of managing neonatal withdrawal syndrome (NWS) involves detoxification and stabilization of the infant, as well as potentially addressing substance-related concerns with parent(s)—sometimes the mother’s use of opioids is medically managed throughout a pregnancy, it is not always a matter of substance misuse.
 According to TIP #45 (CSAT, 2006):
 “Detoxification is a set of interventions aimed at managing acute intoxication and withdrawal. It denotes a clearing of toxins from the body of a patient who is acutely intoxicated and/or dependent on substances of abuse. Detoxification seeks to minimize the physical harm caused by the abuse of substances” (p. 4).

 The TIP #45 resource also explains that the detoxification process is comprised of 3 essential components:
 	Evaluation (e.g., person’s physical and mental status, types and amounts of substances involved)
 	Stabilization (establish safe physical and mental status)
 	Fostering readiness for engaging in treatment.
 
 [image: photo of someone walking up stairs]Pharmacotherapy and MAT might assist in the detox and stabilization processes: “This often is done with the assistance of medications” (CSAT, 2006, p. 4). Medically supervised detoxification is an important means of managing potentially life-threatening withdrawal and other physical (or suicidality) concerns that may arise during this early step in recovery. The length of time required to complete detoxification and stabilization varies as a function of the drugs and doses involved, as the persistence of different substances being metabolized varies markedly. Detox and stabilization are not considered a completed substance misuse treatment episode but an important component that also provides a person with:
 “a point of first contact with the treatment system and the first step to recovery. Treatment/rehabilitation, on the other hand, involves a constellation of ongoing therapeutic services ultimately intended to promote recovery” (CSAT, 2006, p. 4).

 A detox/stabilization program may consist of specific stages or phases with different aims at each point in the process (CSAT, 2006). The initial goal is to monitor any acute medical situation or crisis, ensuring safety as the misused substances leave the body (withdrawal). Administering medications to support the person medically could take place during this phase, but only if the stabilization team knows what substances were involved—a polydrug misuse crisis might leave the team unwilling to risk administering medications that might adversely interact with some of the potentially involved substances.
 [image: image of a calendar]The second phase of stabilization involves a more extended detoxification treatment plan (measured in days) to manage the early withdrawal period and to support the person in obtaining ongoing treatment for their substance misuse/substance use disorder. This might involve a medication assisted treatment (MAT) plan. The third phase of a stabilization plan might continue for days to weeks with the goal of supporting the person in making a successful transition to long-term treatment, often involving counseling, supportive recovery services (e.g., sober housing and other case management services), and MAT.
 Let’s take a closer look at some of the current Food and Drug Administration (FDA) approved options used in detox and longer-term treatment interventions. First, a little reminder of some pharmacotherapy principles relevant to pharmacotherapy and MAT. The distinction between agonist and antagonist medications is relevant to pharmacotherapy intervention strategies. You may recall from earlier coursework that an agonist leads to activation or stimulation of neurons when it binds to the specific receptor sites, and an antagonist blocks (or dampens) the neurons’ responses when it binds to the specific receptor sites (Portelli, Munja, & Leggio, 2020). This information helps determine which medications are most likely to produce the desired effect in treating misuse of a specific type of substance. Recall also that different drugs even within the same class have different rates at which they are absorbed and metabolized, and dosing is dependent on finding the medication’s therapeutic zone without moving into an overdose level where side effects outweigh the benefits. Recall also that a person may develop physical dependence on some pharmacotherapy/MAT medications, just as they did to the misused substances, that tolerance to some pharmacotherapy agents may develop, and that withdrawal from some of these medications may be unpleasant. Critical in all of this discussion ismedication management (MM)—ensuring that a person has access to the medications prescribed, is able to and does use them as prescribed, and is able to tolerate the side effects (e.g., see Medication Management Support for Alcohol Dependence, https://pubs.niaaa.nih.gov/publications/clinicianGuide/guide/tutorial/data/resources/MedMgmtSupportTemplates.pdf).
 Common Pharmacotherapy/MAT Agents
 Several pharmacotherapy and MAT agents common in the U.S. are described and discussed in terms of the types of substance misuse/use disorder they are intended to treat.
 [image: illustration of a syringe and pills]Alcoho Use Disorder. You may recall from our unit focused on alcohol that withdrawal from alcohol can be a complicated, and potentially deadly, process best managed with close medical supervision and management (CSAT, 2006). While the majority of individuals will not need medication to manage the stabilization process following alcohol intoxication, medications might be helpful for the others (CSAT, 2006). Benzodiazepine has a significant history as a first step in treating alcohol withdrawal (Zweben & West, 2020), but benzodiazepine treatment also introduces significant risks of its own (CSAT, 2006). Three medications used in longer-term treatment of alcohol misuse/use disorder and relapse prevention are not particularly addictive themselves and are otherwise reasonably safe to use: naltrexone, acamprosate, and disulfiram (Portelli, Munja, & Leggio, 2020). Naltrexone was approved by the FDA in 1994 for treatment of alcohol use disorder (Suh, Pettinati, Kampman, & O’Brien, 2006). Naltrexone is an opioid receptor antagonist that decreases the positive reinforcing effects of alcohol use, thereby gradually reducing a person’s craving for alcohol as the reward is not as strongly “paired” with the behavior (Suh et al., 2006). Adherence with naltrexone therapy is bolstered by using a long-acting, extended-release injectable form (e.g. Vivitrol®) instead of a daily oral dosing protocol (Portelli, Munjal, & Leggio, 2020).
 Acamprosate became an FDA-approved alcohol use disorder treatment medication in 2004 (Suh et al., 2006). It works at the neurotransmitter level, reducing the longer-term negative withdrawal effects of quitting alcohol use—effects associated with relapse, making it easier to stick with a recovery commitment. One of the benefits of acamprosate over some other medications: it is not metabolized by the liver which is important in persons whose liver may be compromised from chronic alcohol misuse or who might have hepatitis or other liver disease (Witkiewitz, Saville, & Hamreaus, 2012). It is also a safely tolerated alternative for a person whose treatment goal is to reduce their drinking but not eliminate all alcohol use (Witkiewitz, Saville, & Hamreaus, 2012).
 [image: bottle of 70 percent alcohol hand sanitizer]In 1951, disulfiram (Antabuse®) was approved by the FDA for use in treating alcohol use disorder (Suh et al., 2006). This drug works differently from the previous two: it creates a set of acute physical discomforts when alcohol is consumed in its presence. In learning theory terms, drinking behavior is punished by the physical consequences experienced. It does this by inhibiting the enzyme (ALDH, aldehyde dehydrogenase) responsible for metabolizing the first-order alcohol metabolite, acetaldehyde, thus allowing the acetaldehyde to build up to levels where facial flushing, sweating, headache, nausea/vomiting, rapid and/or irregular heart rate occur soon after drinking alcohol (Suh et al., 2006). Pharmacotherapy with disulfiram for treating alcohol use disorder can be somewhat tricky and complicated. For example, the individual needs to be sufficiently motivated for change and have reliable access to the medication in order to take the medication as prescribed (medication adherence); skipping doses means they can drink again without the immediately punishing consequences. Dosing is also an issue, as the aim is to cause mild discomfort rather than significant symptoms when alcohol is consumed, but these consequences are alcohol dose dependent (Suh et al., 2006). The unpleasant reaction may even be triggered by exposure to alcohol in other forms, such as: alcohol-based hand sanitizer, mouthwash, cleaner, or solvent; cooking wine or wine-based vinegar; flamed/flambé desserts using alcohol as the fuel; and more. Like any medication, it is not without side effects, but these are generally considered mild (Suh et al., 2006).
 Other pharmacotherapy approaches to alcohol use disorder either in other countries or under study in the United States include:
 	nalmefene, used in Europe for this purpose, has moderate evidentiary support;
 	baclofen, which has mixed results in studies from several countries;
 	varenicline, used to support smoking cessation, has some efficacy support especially for individuals experiencing both alcohol and nicotine use disorder;
 	and others under early investigation (Portelli, Munjal, & Leggio, 2020).
 
 Sedative-Hypnotic/CNS Depressant Use Disorder. As in the case of alcohol withdrawal, the process can be complicated and potentially deadly, therefore the process may best be managed with close medical supervision and management (CSAT, 2006). The pharmacotherapy medication of choice has been benzodiazepine—a sedative-hypnotic CNS depressant we previously studied and discussed in relation to alcohol use disorder. This intervention approach is based on transitioning from the effects of one CNS depressant (e.g. alcohol or other CNS depressant) to another (benzodiazepine), then imposing a more controlled physical withdrawal process through gradual tapering of the second CNS depressant (the benzodiazepine; CSAT, 2006).
  
 Cannabis Use Disorder. “There are currently no FDA-approved pharmacotherapy treatments for cannabis use disorders” (Portelli, Munjal, & Leggio, 2020, p. 336). Symptoms of cannabis withdrawal may be managed with medications.
  
 [image: ]Cocaine Use Disorder. Individuals helped with severe cocaine (or other stimulant) withdrawal may engage in less future cocaine use when their detox was supported with a medication called amantadine, but this medication did not improve outcomes for individuals with less severe withdrawal symptoms (CSAT, 2006). Disulfiram has been used to address cocaine use disorder, as well as alcohol use disorder; this is relevant because the two problems often co-occur (Suh et al., 2006). The mechanism by which disulfiram it believed to have its effect on cocaine relapse is different than how it worked against alcohol misuse: it seems to act similarly to an agonist in the dopamine system of the brain (Suh et al., 2006). However, efficacy of disulfiram treatment for cocaine use disorder is debatable (Portelli, Munjal, & Leggio, 2020). Systematic review of literature concerning the use of antidepressant medications to treat primary cocaine use disorder concluded that they “appear to have no effect on cocaine use or treatment retention” (Chan et al., 2019). Buproprion, topiramate, and psychostimulants have some evidence of effectiveness on cocaine abstinence, and antipsychotic medications have moderate evidence of effectiveness in improving treatment retention (Chan et al., 2019).
 [image: wooden figures with the text overdose event]Opioid Use Disorder. As in the case of alcohol and sedative hypnotic withdrawal, the process can be complicated and potentially deadly, therefore the process is best managed with close medical supervision and management (CSAT, 2006). Opioid receptor antagonists are important in the immediate reversal of opioid overdose—naloxone (Narcan® or Evzio®) being the one with which the public is most familiar. As an antagonist, naloxone binds to opioid receptors and blocks the effects of other opioids—heroin, fentanyl, and opiate medications. It is either injected or sprayed into a nostril of a person undergoing (or suspected of) opioid overdose (NIDA, 2020). Naloxone delivery induces immediate opioid withdrawal, so the person will likely experience withdrawal symptoms—this consequence is offset by the lifesaving effects on suppressed breathing. More than one dose might be necessary, depending on the intensity and dose of the opioid that was used in the overdose situation (e.g., fentanyl overdose may require multiple administrations for reversal). In most communities, naloxone can be legally carried and administered by any community member or family member/friend of anyone at risk of opioid overdose; some states require physician prescription, while in other pharmacies can distribute naloxone delivery kits without a prescription. To learn about naloxone access laws in different states, see the Prescription Drug Abuse Policy System website (http://www.pdaps.org/datasets/laws-regulating-administration-of-naloxone-1501695139). In addition to use for opioid overdose reversal, naloxone appears in combination with other MAT medications in longer-term pharmacotherapy for opioid use disorder—these formulations allow the different medication combined to offset each other’s negative effects leading to greater recovery support potential (Portelli, Munjal, & Leggio, 2020).
 [image: image of a calendar taken from an acute angle]Naltrexone, previously discussed in the pharmacotherapy for alcohol misuse/use disorder, is also used in MAT for opioid use disorder. Naltrexone is an opioid antagonist that blocks the euphoric and sedating effects of opioids, and reduces opioid craving (SAMHSA, 2019). If a person taking naltrexone relapses to opioid use, the reinforcing effect of the substance misuse is blocked. One challenge with MAT involving naltrexone is that a person will need to be free of opioid use for at least 7-10 days before staring naltrexone therapy because the medication will induce opioid withdrawal symptoms (SAMHSA, 2019). Of concern is the high relapse rate occurring before this point of detox: “…abstaining for weeks or months before entry will fail most of the population, who relapse before that point” (Humphreys, Malenka, Knutxon, & MacCoun, 2017). Another challenge arises if a person stops taking the medication: their previous opioid tolerance level may have dropped so resuming use of the same amount/dose of opioids previously misused may cause a dangerous overdose event (SAMHSA, 2019). An advantage of naltrexone therapy is that it is available in an extended-release monthly injectable form (Vivitrol®) which helps a person maintain medication compliance over time. Also, because the injections are delivered by health care providers, the individual’s status can be monitored, and additional treatments/services can be offered as needed.
 Methadone is a relatively long-acting opiate, synthetically produced, and the pharmacotherapy approach to opioid use disorder with the longest evidence-supported history (Portelli, Munjal, & Leggio, 2020). The pharmacological effects are similar to opioids commonly misused, allowing prescribers to help a person gradually withdraw and taper off of other opioids. It reduces the experience of withdrawal so that a person is less likely to relapse with the aim of avoiding these miserable symptoms. Methadone maintenance therapy (MMT), the primary form of MAT for opioid use disorder, is delivered by specially licensed clinics and integrates methadone pharmacotherapy with behavioral and other intervention strategies with better outcomes than either methadone detoxification or non-methadone involved strategies alone (Mattick, Breen, Kimber, & Davoli, 2009; Portelli, Munjal, & Leggio, 2020). As long as a person continues to engage in MMT, their progress and health concerns can be monitored and potentially addressed on a regular basis by the clinic team. “In addition to maintaining abstinence, methadone treatment has been shown to reduce overdose death risk, increase treatment retention, and reduce use of illicit drugs” compared to placebo medication (Portelli, Munjal, & Leggio (2020). Tight control over methadone therapy is required because of its high potential for abuse—it is an addictive substance itself, listed as a Schedule II substance. Unfortunately, the necessity for such tight control reduces ease-of-access to this type of treatment.
 [image: silhouette with a variety of prescription drugs]
 In addition to naltrexone and methadone, the FDA has approved buprenorphine for the treatment of opioid use disorder. Buprenorphine (Subutex®), nicknamed bupe, is a long-acting (partial) agonist acting on opioid receptor sites—it does not produce the same euphoric or dangerous effects as commonly misused opioids (NIDA, n.d.). Buprenorphine may also be prescribed to manage chronic pain (Portelli, Munjal, & Leggio, 2020). Suboxone® is a medication combining buprenorphine and naloxone which reduces “diversion” for misuse of the buprenorphine alone (NIDA, n.d.). Buprenorphine has a lower risk of substance misuse compared to methadone which has allowed a larger range of qualified health care providers to legally prescribe this medication (since the Drug Addiction Treatment Act of 2000). However, requiring specialized training to become a qualified buprenorphine prescriber does impose a barrier to wider use (Portelli, Munjal, & Leggio, 2020). An opioid use abstinence period of 12-24 hours is recommended prior to beginning buprenorphine treatment (Portelli, Munjal, & Leggio, 2020).
 [image: image of a silhouette chained to a cigarette]Nicotine Addiction. Tobacco use disorder has greater chances for successful treatment when pharmacotherapy and behavioral therapies are delivered in combination (Portelli, Munjal, & Leggio, 2020). Among the pharmacotherapy strategies arenicotine replacement therapy (NRT) and medications that influence neurotransmitter systems. NRT options include various forms of administering controlled doses of nicotine (the most addictive of the chemicals in tobacco use: transdermal (skin) patches, gum, lozenges, oral/nasal spray, or inhaler (e.g, vaping). “There exists robust evidence of the efficacy of NRTs in aiding smoking cessation” (Portelli, Munjal, & Leggio, 2020, p. 327). Bupropion (e.g., Zyban®) acts on nicotine withdrawal effects, making it easier to avoid relapse. Varenicline (e.g. Chantix®) acts by mildly stimulating the same receptor sites activated by nicotine and, at the same time, blocks nicotine’s dopamine releasing capabilities—in other words, it is both an agonist and antagonist medication. Thus, it provides some of the reinforcement previously gained with smoking cigarettes and decreases the reinforcement received from smoking again. Evidence supporting e-cigarettes/vaping as an NRT is mixed: evidence suggests that individuals can effectively use this method to taper off of cigarette smoking, however it is all too common that they simply replace smoking cigarettes with continued e-cigarette use and fail to taper off the nicotine and remain addicted (Portelli, Munjal, & Leggio, 2020). As previously discussed, there exist significant health and safety concerns related to e-cigarette use.
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  An interactive H5P element has been excluded from this version of the text. You can view it online here:
 https://ohiostate.pressbooks.pub/swk5805coursebook/?p=910#h5p-54 
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		Module 1: Introduction

	

	
		Module 1 readings introduce major concepts relevant to understanding the theories that explain substance use, substance misuse, and substance use disorders. First, the concept of “psychoactive substances” is defined. Second, general epidemiological data and trends in substance misuse and substance use disorders are presented and explained. Finally, the importance of attending to the kind of language used in discussing substance misuse, individuals engaged in substance misuse, and individuals experiencing substance use disorders is explored. The information presented in these reading materials sets the stage for what is presented throughout the remainder of the course.
 Reading Objectives
 After engaging with these reading materials and learning resources, you should be able to:
 	Explain what “psychoactive” substances means
 	Describe the scope and impact of substance use as a national and global problem (epidemiology)
 	Describe historical trends in responses to substance use/misuse in the U.S.
 	Identify and resolve where stigmatizing language about substance use and addiction occurs.
 
 
	

		


		
	
		
			
	
		

		Ch. 3: Summary

								

	
				In this module you read about cannabis and hallucinogenic substances, including some known for their dissociative effects. The first chapter focused on cannabis, cannabinoids, cannabidiol, and related synthetic cannabis products. You learned about the reason some recommend using the word cannabis rather than marijuana, and you were reminded of the lessons from the beginning of the course about how stigma, prejudice, and stereotypes might influence public health and social policy related to substances like cannabis (marijuana). The nation’s current state of ambivalence about cannabis and products from cannabis was pointed out. The nature and effects of THC were presented, and you read about the distinction in effects/experience depending on whether the cannabis is used by inhaling (smoked) or consumed in edibles. The risks associated with driving under the influence of cannabis were mentioned, as well. In the second chapter, emphasis was placed on a varied group of hallucinogenic substances, some that occur naturally and others which are synthetically produced. You learned that these substances differ markedly in the power of their psychoactive effects and that their effects can be highly unpredictable. Some of the hallucinogens we explored have stimulant qualities, as well. Quite a few new terms were presented in this module, and you are now prepared to review them in the next section.
 
	

			
			


		
	
		
			
	
		

		Ch. 3: Prenatal Opioid Exposure

								

	
				In this chapter, we look at what is known about prenatal exposure to opioids and a common result: neonatal withdrawalsyndrome (NWS) at birth. While the emphasis here is on outcomes for the baby, it is important to recognize that opioid misuse/OUD greatly amplifies the risk of maternal health complications and death—representing “a leading cause of pregnancy-related deaths in the U.S.” (Sanjanwala & Harper, 2019, p. 192). Furthermore, opioid misuse during pregnancy often leads to mothers losing child custody, and parents using opioids are less likely to retain child custody than parents using other substances (Hall et al., 2016). Evidence suggests that medication-assisted treatment (MAT) for opioid use disorder increased the odds of parents retaining child custody (Hall et al., 2016).
 Prenatal Opioid Exposure
 As the explosion of prescription opioid drug misuse developed, the rate of maternal opiate use during pregnancy increased dramatically. In the U.S., the rate of mothers experiencing opioid use disorder at the time of hospital delivery in 2014 increased by more than 4 times compared to the 1999 rate—and OUD statistics do not fully describe opioid misuse during pregnancy (Haight et al., 2018). Opioid misuse/OUD during pregnancy contributes to a multitude of poor infant outcomes: stillbirth, preterm birth, low birth weight, neonatal withdrawal syndrome, and sudden infant death syndrome (Kandall, et al., 1993; Sanjanwala & Harper, 2019). The problem stems from opioids passing to the developing fetus’s brain and body organs through the placenta, then interacting with the baby’s opioid (mu-)receptors which resemble the adult pattern of distribution in the spinal cord by about 24 weeks (Ray & Wadhwa, 1999). Like an adult, the fetus can develop tolerance to the drug and withdrawal symptoms when the drug is no longer available with placenta separation from the mother at birth.
 Each time a pregnant mother experiences withdrawal it places stress on the fetus and jeopardizes the pregnancy. For this reason, opioids with longer half-life (such as methadone) deliver a more even dose over 24 hours, reducing the mother’s withdrawal episodes, and improving outcomes for the pregnancy compared to a drug like heroin which has a relatively short half-life and multiple experiences of withdrawal daily (Reber et al., in press). The presence and severity of NWS is unpredictable, even with controlled dosing guidelines for methadone management: “some babies exposed to relatively low doses may experience severe NAS while other babies exposed to even higher doses may not” (Reber et al., in press).
 Neonatal Withdrawal Syndrome
 Previously called neonatal abstinence syndrome (NAS), the currently preferred term is neonatal withdrawal syndrome (NWS). The shift in terminology from abstinence to withdrawal more accurately described the infant’s experience of abruptly transitioning from the prenatal environment involving opioid exposure to the post-birth opioid withdrawal experience. As the rate of maternal opioid misuse during pregnancy has grown, so too has the rate at which NWS occurs: 6 per 1,000 live births in 2013 compared to 1.5 in 1999 (Reber et al., in press). The rate also varies by geographical trends in opioid prescribing and OUD; for example, NWS ranges from fewer than 1 per 1,000 births in the District of Columbia to almost 50 per 1,000 in Vermont (Ko et al., 2016).
 Withdrawal symptoms may appear up to 5 days following birth; symptoms following heroin exposure (4-24 hours) is typically more rapid than for methadone (24-48 hours) or buprenorphine (48-72 hours), due to the different half-lives and pharmacokinetic actions of these different substances (Reber et al., in press). Babies prenatally exposed to opioids may exhibit difficulty with breathing, meconium aspiration complications, feeding, sepsis (systemic infection), gastrointestinal symptoms (diarrhea leading to dehydration), moderating autonomic nervous system functions (e.g., managing body temperature, sweating), poor sleep, irritability, fussiness, jitteriness, seizures, and even death (Reber et al., in press; Sanjanwala & Harper, 2019). Their symptoms make these babies more difficult to care for and contribute to later developmental and health complications, as well as child maltreatment risks; long-term outcome effects of chronic exposure during prenatal development are unclear from the literature, in part because it is difficult to separate the impact of confounding, co-occurring, and post-birth risk and vulnerability factors and social determinants of health (Reber et al., in press). Initial newborn hospitalization is typically as long as 20 days for babies affected by NWS, resulting in tremendous direct medical costs across the nation estimated at $500 million to $1.5 billion annually (Reber et al., in press).
 Screening for possible maternal opioid use/OUD is an important aspect of early detection and intervention during pregnancy and for infants born following prenatal opioid exposure—whether the opioid use was the result of following healthcare provider prescribing protocols, prescription drug misuse, methadone as MAT, or illicit substance use (e.g., heroin). All babies deemed at risk should be carefully screened and monitored throughout the first 3- to 5-day period (Reber et al., in press). Other psychoactive substances (polydrug use) can also affect the timing, degree, and outcomes of opioid withdrawal in newborns (Reber et al., in press). Treatment typically involves medically managed, step-wise withdrawal protocols using opioid medications (morphine, methadone, buprenorphine) to gradually wean the infant from all substances. However, if symptoms are not severe, supportive interventions and medical management of symptoms may suffice without escalation to pharmacologic treatment (Reber et al., in press). Non-pharmacologic interventions include:
 	skin-to-skin contact with mother (and other parent/caregiver);
 	low-stimulation environment (light and noise), which may include music and/or massage therapy;
 	reduce auto-stimulation with tight swaddling, timely response to hunger and discomfort cues, providing comforting positions like gentle swaying/rocking;
 	attending to hydration and increased caloric needs, including involving multi-disciplinary teams to aid in feeding infants with dysregulated suck/swallow/breathe patterns and “sensitive stomach” formulas as a supplement to/replacement for breast milk which can carry opioids to the nursing infant (Reber et al., in press).
 
 The benefits of additional family support services following the infant’s release from care have been demonstrated (Reber et al., in press).
 [image: Stop Sign saying "Stop, Think"]
 Imagine that a family member corners you into a conversation triggered by a local news story about a residential treatment program serving pregnant mothers illicitly using opioids for up to two years after their newborns are released from the hospital. The program diverts the mothers from criminal justice system consequences as long as they follow the program (MAT is used in combination with behavioral counseling and wrap-around support services) and the mothers maintain child custody while child protective services continue to supervise/monitor care of their infants. This family member announces, “I think it is wrong to provide these people free drugs, especially while they are pregnant—making things worse for those babies. They should lock these women up and throw away the key and put those babies up for adoption by people who will love them.” How might you explain such a program to this family member? Why might this be better for the babies?
 
 
	

			
			


		
	
		
			
	
		

		Ch. 2: Developmental Theories

								

	
				In recent years, a great deal of research, clinical, policy, and prevention attention has been directed to substance use among young adolescents, adolescents, and emerging adults. Not only do we care about the well-being of these young people in the here and now, while they are young, but because it has profound implications for their future lives, as well. This brings us to look at developmental theories of substance use and addiction.
 Relatively recently, scholars have begun to argue for viewing substance use disorder within a developmental framework. Strong arguments are made for considering “the role of genetic, epigenetic, and neurobiological factors alongside experiences of adversity at key stages of development” in approaching the topic of addiction (McCrory & Mayes, 2015). This argument is informed, to a large extent, by evidence concerning the significant role played by adverse childhood events (ACEs) in the emergence of substance use, misuse, and use disorders—exposure to child neglect, child maltreatment, and substance misuse by parents/caregivers (McCrory & Mayes, 2015). For instance, adults who had experienced court-documented child victimization (physical abuse, sexual abuse, neglect) were about 1.5 times more likely to report using illicit substances (especially marijuana), using more types of illicit substances, and experiencing more substance use-related problems compared to adults without this childhood history (Widom, Marmorstein, & White, 2006). In another study, severity of self-reported exposure to childhood physical, sexual, and emotional abuse and other traumas were positively correlated with lifetime drug and alcohol use and this relationship was related to the individuals’ level of emotional dysregulation (Mandavia, et al., 2016). Regardless of the root causes, it is important to consider developmental processes in substance misuse.
 Developmental trends data. The following graph displays data from the 2001-2002 National Epidemiologic Survey on Alcohol and Related Conditions (NESARC). The data demonstrate a trend in which the younger a person is when beginning to drinking alcohol, the greater the likelihood of developing an alcohol use disorder at some point during that person’s lifetime. The greatest prevalence of alcohol dependence appeared among individuals who began drinking at or before age 13; the lowest prevalence of alcohol dependence appeared among individuals whose drinking began at or after age 21. You may recall from earlier modules that individuals who begin drinking before the age of 15 years are four times more likely to someday develop alcohol dependence than individuals who did not drink before the age of 21 years. Remember that for each year of age that the onset of drinking is delayed, the odds of developing alcohol dependence sometime in life decreases by 14%. This is a pretty important argument for prevention efforts that can help delay drinking onset! This also suggests that something important may be happening developmentally.
 [image: Prevalence of AUD by Age at Drinking Onset]
 You may also recall that some of the impact is due to changes in the developing brain that occur with exposure to alcohol during the adolescent and emerging adulthood years—this is a period of very rapid brain reorganization under normal developmental conditions so exposure to alcohol during this time may affect the brain more dramatically than alcohol exposure later in brain development. You also may recall that the adolescent brain is more sensitive to the rewarding/reinforcing experience of alcohol exposure than would be true if first exposure occurred later in life.
 Consider also that substance use patterns are not consistent or linear in their changes with age, either. Data from the 2018 NSDUH study showed marked differences in substance use by young adults (aged 18-25) compared to younger and older individuals. With most substances, the numbers of individuals engaging in use or misuse increase from early adolescence through adolescence and emerging adulthood, then begin to decline again throughout most of the remaining adulthood period. Here is a graph created using the 2018 NSDUH data for past month illicit drug use by detailed age category:
 [image: percent reporting past month illicit or binge alcohol use by detailed age group, 2018 NSDUH]
 Because these data are cross-sectional rather than longitudinal, we do not know if the use patterns for each individual followed this type of pattern, only that this pattern reflects the use at one point in time for the different groups. While it suggests a developmental trend, it does not confirm that such exists. For example, it is possible that the declining numbers may be at least partially attributable to attrition—individuals engaging in these behaviors over time may be less likely to survive to represent the later age groups.
 Developmental trends in behavioral control. However, if the increasing rates during adolescence and early/emerging adulthood are reflective of a developmental trend, it is possible that the principle of behavioral under-control may be relevant. Thinking back to our biological models module, we learned that the adolescent brain undergoes dramatic developmental changes and functional revisions as part of normal development. The synaptic and myelination revisions do not occur evenly and concurrently throughout the brain. For example, the areas responsible for inhibitory control over behavior do not keep up with the same pace of change as areas responsible for initiating behavior. This explains why adolescents might behave more impulsively, exhibiting less inhibitory control over their behavioral choices—what might appear to be “poor judgment” at times. In other words, adolescents make under-controlled choices at a higher rate than they might have at a younger age or than they will at an older age (assuming that their choices do not prevent their achieving older ages). Thus, it is not surprising that we might see rates of under-controlled drinking behavior rising in this age group compared to other age groups. As the brain continues to mature, and behavioral control (inhibitory) areas catch up to behavior initiation areas, we may expect to see greater behavioral control (inhibition) exhibited. This concept of behavioral under-control as a developmental phenomenon could apply to substance use, aggression, and risk-taking behaviors in general.
 Developmental trajectories of substance use disorder. During the 1950s and 1960s E. Morton Jellinek concluded that alcoholism follows a natural course over time, a course characterized by four qualitatively distinct stages: pre-alcoholic, early alcoholic, middle alcoholic, and late alcoholic (Jellinek, 1952). Despite many years of influence, Jellinek’s developmental model has been criticized for being based on a small, select sample (of men in Alcoholic Anonymous programs), and because progressive worsening of symptoms is not universal (see (see Begun, in press): a great deal of clinical heterogeneity exists (Moss, Chen, & Yi, 2007). More recent studies demonstrated the dynamic, constantly changing nature of addictive behaviors: “Addiction can be viewed as a trajectory that emerges, becomes ingrained, and then in most cases evolves further (people quit or learn to control their use) over time” (Heather et al., 2018, p. 251). Yakhnich and Michael (2016) described the trajectory as a process beginning with occasional use of substances and ending with addiction, recognizing that many individuals “mature out” of excessive use at points along the trajectory.
 A three-stage cycle of addiction related to the brain-behavior circuit has been offered as a model to consider (Koob & Volkow, 2010; White & Koob, in press). The first stage concerns substance use that progresses to binge and/or intoxication. This stage involves the acute reinforcing nature of psychoactive substances on reward systems of the brain. The second stage is called the withdrawal/negative affect stage. As the brain adapts to chronic substance exposure, withdrawal of the substances leaves a person fatigued and experiencing decreased mood, anxiety, stress-related symptoms, and possibly decreased motivation to earn natural rewards. The third stage in this model is a preoccupation/anticipation and craving stage. In this stage, “the individual reinstates drug-seeking behavior after abstinence” (Koob & Volkow, 2010, p. 225). Stress stimuli may heighten the effect. The three-stage model is used to explain what happens when individuals progress to a state of addiction. Not everyone progresses through these stages, however, just as not everyone progresses from substance use to substance use disorder.
 A 60-year longitudinal study of college-aged men whose drinking patterns were identified as “alcoholism” demonstrated widely varied patterns in later adulthood, including stable abstinence, non-problematic/controlled drinking, alcohol abuse, or death (Vaillant, 2003). A typical substance misuse trajectory begins during adolescence or emerging adulthood, declines or escalates during emerging and early adulthood—where it may or may not meet criteria for a substance use disorder—then either declines or extends into adulthood, possibly but not necessarily meeting criteria as a substance use disorder (see figure below, from Begun, in press).
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Important aspects of this figure are the multiple pathways/trajectories that occur and the iterative nature of the possible trajectories: for example, moving back and forth between controlled, risky, disordered drinking, and no alcohol use. The probability of different trajectories is affected by a host of individual-specific factors, as well as the “addictive potential” of different substances involved (Upah, Jacob, & Price, 2015) and individuals’ different histories of change attempts over the life course (Begun, Berger, & Salm-Ward, 2011). Similarly, no single, “natural” trajectory to/through recovery exists and there are a multitude of addiction “careers” in individuals’ relationships or involvement with substances over their lifetimes following the emergence of a substance use disorder (DiClemente, 2006).
 Multiple factors play a role in “positive outcome” trajectories, including engaging in treatment—but treatment is not a requirement. For example, U.S. combat veterans who experienced both posttraumatic stress disorder and hazardous drinking behavior were less likely to continue hazardous drinking if they had engaged in alcohol-specific treatment, despite persistent/unremitting PTSD symptoms, and particularly if their drinking had led to negative consequences (Possemato et al., 2017). But the field also recognizes “natural” recovery as a studied phenomenon whereby many individuals change their problematic alcohol or other substance use without engaging with formal treatment systems (DiClemente, 2006; Sobell, Ellingstad, & Sobell, 2000), or by combining formal, informal, and natural recovery systems in their change efforts (Begun, Berger, & Salm-Ward, 2011). Surprisingly, this even included a cohort of veterans returning from Viet Nam with heroin use disorders (Robins, 1993).
 [image: Stop Sign saying "Stop, Think"]
 STOP & THINK
 What does it mean to talk about a “trajectory” of a substance use disorder?
 How does this kind of developmental thinking inform prevention and intervention strategies?
 How would you explain to a group of 12 year olds why it matters not to initiate alcohol, tobacco, or other substance use at least until you are an adult?
 
 
	

			
			


		
	
		
			
	
		

		Ch. 4: Alcohol versus Opioid Deaths

								

	
				 Alcohol versus Opioid Deaths
 There is one more important point to make as we conclude this topic of opioid problems. While opioid misuse is a critically important issue in the United States, the topic should not be allowed to totally eclipse attention to other substance use problems. For example, alcohol continues to be the cause of illness, injury, and death at a remarkably high rate. As the next article notes, “more than 33,000 Americans died due to alcohol-induced causes in 2015” (Lopez, 2016). The number of opioid-related deaths has been rising fast over the past 15 years, but has yet to surpass the rate of alcohol-related deaths. Here is the weblink information for the story (and a link is provided in your Carmen coursesite, as well):
 https://www.vox.com/policy-and-politics/2016/12/9/13898956/alcohol-deaths-2015
  
 
 
	

			
			


		
	
		
			
	
		

		Module 5: Key Terms

								

	
				circularity of influence: the iterative pattern of mutual influence operating between an individual and their social/physical contexts whereby each influences the other over time.
 codependency: describes a pattern of dysfunctional behaviors between two individuals, one with a disease/disorder (e.g., addiction) and the other who becomes emotionally and psychologically dependent on the partner’s disordered behavior at the expense of his or her own self and needs. Note that this is a controversial concept!
 compensatory parenting: the assumption of unfulfilled parenting functions by significant others who are not in a parent relationship/role with the child.
 deviance theory: theory explaining behavior that is outside the bounds of or violates conventional norms of society.
 eco-map: diagrammatic representation of an individual’s (or family’s) relationships with its formal and informal systems operating in the environmental context.
 enabling: providing the opportunity to engage in addictive behavior, particularly with reference to removing negative/punishing consequences that would naturally discourage such behavior. Note: this is a controversial concept!
 exosystem: elements of the social ecology that have an indirect effect on individual development and behavior without the individual’s regular, direct interaction; the effect is often mediated through more intimate systems.
 family disease model: a perspective about addiction as a disease affecting the entire family, not just the individual experiencing addiction. Note: elements of this model are controversial!
 family system: the family is viewed in systems dynamic terms where the family is more than a group of related individuals; it involves the interactions, relationships, and roles that exist across the family, as well as both how individuals affect the system and how the system affects individuals.
 gene-by-environment interaction (or gene x environment interaction): the interplay between intrinsic genetic and extrinsic social/physical context forces to determine outcomes.
 homeostasis: the tendency for dynamic systems is to attain/maintain/retain a state of balance where energy expenditure is minimized.
 homophily: the principle describing a human tendency to engage socially with people similar to ourselves.
 labeling theory: sociological principal explaining individuals’ deviant behaviors as resulting from having a deviant label applied to them; living up to the label applied to them.
 macrosystem: the broad cultural systems in which individuals live and that influence individual development and behavior.
 mesosystem: systems that have direct impact on individual development and behavior through their interaction with the more intimate microsystem within which the individual exists.
 microaggression: insults, dismissal, and degradation of individuals, usually from a group defined by race or ethnicity; while these incidents fall short of physical aggression, they are experienced as a form of violence by the persons targeted.
 microsystem: the most immediate, direct social system with which individuals interact on a regular basis, having a strong direct impact on individual development and behavior.
 physical environment: elements of the places and spaces where individuals develop and function on a regular basis, offering opportunities or barriers that influence individual development and behavior.
 role theory: many behaviors are determined or influenced by the social categories and functions (roles) an individual occupies and fulfills at the time; role expectations are defined by the social context rather than by the individual alone.
 social contexts: the array of social relationships forming the context for an individual’s development and behavior, offering opportunities or barriers that influence individual development and behavior.
 social control theory: avoiding deviant behavior and compliance with laws and norms is encouraged by social relationships, commitments, “stake in conformity,” and majority-held norms.
 social-ecological model: first described by Uri Bronfenbrenner, this model explains the impact of multiple levels of social systems on individual development and behavior; these social systems and institutions interact and include micro-, meso-, exo-, and macro-system elements. Note: this general model can be extended to the family system being at the center and consideration of the family’s micro- to macro-systems.
 social norms: a culture’s or group’s collective expectations about acceptable behavior.
 sociocultural theories: theories or models of etiology/causation addressing aspects of the social environment and cultural contexts and their impact on development and/or behavior.
 stake in conformity: individuals vary in terms of the number and strength of social bonds formed within conventional society; presumably, the greater the cumulative bond strength, the greater the motivation to conform to conventional norms. (see social control theory)
 stigma: beliefs, values, and actions (behaviors) that set someone apart from others by diminishing that person’s worth by creating a semblance of shame or disgrace.
 stress and coping theory: theory indicating that life demands create stress to which individuals respond based on the skills that they have for responding to the demands (coping); substance use is one possible coping mechanism although it may ultimately compound stress through increased demands.
 
	

			
			


		
	
		
			
	
		

		Ch. 2: A Brief History of Substance Use and Policy Responses in the U.S.

								

	
				[image: old advertisement for cocaine toothache drops]While substance misuse is a contemporary social problem, the story of humans experiencing problems related to the use of psychoactive substances is at least 4,000-10,000 years old (Hanson, Venturelli, & Fleckenstein, 2015; Howard, Garland, & Whitt, 2013; Singer, 2012). United States history is peppered with documentation of problems associated with alcohol and other drugs. For example, the opiate drug morphine was widely used during the Civil War to manage wounded soldiers’ pain, leaving many of them experiencing morphine addiction as a result. Subsequently, heroin became available and marketed as a “non-addicting opiate with greater analgesic potency than morphine” (Kornetsky, 2007, p. 96). Prior to the Civil War, 60-75% of Americans experiencing opium or morphine addiction were women, in large part because physicians often prescribed opiates to deal with a wide variety of “female” complaints (Blumenthal, 1998). In addition, physicians of the time often prescribed alcohol as a treatment for opiate addiction, and many socially acceptable and widely accessible medicines contained very high alcohol or opium content (Plant, 1997; Straussner & Attia, 2002; van Wormer & Davis, 2013). Cocaine was also prescribed and marketed in this way. See this historic advertisement promising an instant cure for oral pain (including babies’ teething pain).
 At around the end of the 19th century, awareness of potential harms associated with these substances spread. The U.S. (and other nations) has since implemented various policy efforts to reduce both or either supply and demand for different kinds of drugs (Vakharia & Little,in press). Protecting public health was not the only motivation in many instances, however.
 Early U.S. Policy and Legislation Efforts.
 [image: vintage US paperwork]The first federal policy prohibiting distribution (supply) and non-medical use (demand) of a drug was the Opium Exclusion Act of 1909 (Vakharia & Little, in press). Opium used for medical purposes remained legal, but opium prepared for “smoking” no longer was. At this point in history, large numbers of Chinese immigrants were working in the U.S. and opium smoking was associated with this population. The common use was not outlawed, only the form of opium used by Chinese immigrants (Vakharia & Little, in press).
 The next major federal policy, the Harrison Narcotic Act of 1914, was directed at drugs derived from opium or coca leaves, to control their production, distribution, and use. Possession or use of a narcotic (this included cocaine) without a physician’s prescription was a violation that states could criminalize. Cocaine was targeted, possibly for political reasons parallel to the situation with opium (Vakharia & Little, in press): up until the early 1900s, cocaine was commonly added to beverages and medicinal tonics because of its energizing properties (and boosting worker productivity). Even though most individuals using cocaine were white, concern grew over its increasing popularity within the black community, particularly across the Southern U.S. (Vakharia & Little, in press). An added public policy motivation: governments could now collect special taxes on the production and distribution of these drugs. Tobacco has been taxed at the federal and state levels since the Civil War, with the amount fluctuating (until 1983) according to governments’ need to generate revenue (IOM,1994).
 The Harrison Narcotic Act represented early prohibition efforts and laid the foundation for much of the substance-related policy enacted in the U.S. and by individual states or local communities, including marijuana and alcohol control efforts (Vakharia & Little, in press). In attempting to prevent the spread of alcohol or other drug addiction, some public policies advocated institutionalization in psychiatric or criminal facilities, as well as forced sterilization as part of the negative eugenics movement (Straussner & Attia, 2002; White, 1998). One effort with which you may be somewhat familiar was passage of the 18th Amendment—commonly known as Prohibition. The 18th Amendment to the United States Constitution banned the manufacture, sale, or transportation of “intoxicating liquors,” but not the drinking of alcoholic beverages. (This picture shows agents pouring liquor confiscated in a New York City raid during Prohibition; it comes from the National Archives).
 Prohibition Era.
 [image: men pouring confiscated liquor down the drain]Although the combination of the 18thAmendment to the United States Constitution and the Volstead Act (which clarified that beer and wine were included as alcoholic beverages) were implemented beginning in 1920, many states had already enacted their own local prohibition laws (Hanson, Venturelli, & Fleckenstein, 2015; Kelly, 2017). You might find it interesting to pursue historical literature documenting the intersections of alcohol/drug policy with historical and sociological trends such as the temperance movement, women’s suffrage, immigration, organized crime, classism and racism (see for example, Straussner & Attia, 2002; van Wormer & Davis, 2013). Many of these historical policy patterns have implications for today’s politics and policy debates, as does the extensive economic impact of both local and international trade in substances such as alcohol, tobacco, coffee, tea, opium, cocaine, and others.
 The 21stAmendment repealed the federal alcohol prohibition laws in late 1933; some states and local jurisdictions were slower to change their own prohibition policies. Some states continue to have “dry” communities restricting the sale or distribution of alcohol, and some communities maintain “Sunday” or “blue” laws banning the sale of alcohol during certain hours.
 [image: marijuana leaf]It was also during the 1920s and 1930s that many states developed prohibition-style policies about marijuana, and the federal government got involved in 1937 with the passage of a Marijuana Tax Act and more severe criminalization policies during the 1950s. Marijuana policy concerns cannabis plant products; the word marijuana came from Mexico, but its use in U.S. policy is becoming recognized as having racist and propagandist connotations by many scholars (Malcolm, in press). Historical roots of marijuana prohibition include racial/ethnic concerns about Mexican immigrants and African Americans that parallel opium and cocaine policy regarding Chinese immigrants and Southern black workers (Malcolm, in press).
 Evolution of Contemporary U.S. Drug Policy.
 [image: peace logo]During the 1960s, many programs and policies aimed at addressing both the supply and the demand sides of the drug trade were established. The term “War on Drugs” began to appear around 1971, referring to stepped-up drug criminalization and law enforcement efforts (McNeece & DiNitto, 2012; Schori & Lawental, 2013). While these programs focused on our nation’s internal drug problem, it is virtually impossible to separate the U.S. drug war efforts from international policy, international relations, and global economics. It also had political undertones and overtones related to race, age, and the “counter-culture” presence in America at the time.
 One criticism of “America’s Longest War” (the title of a 2013 award-winning documentary) has great relevance to social work and disciplines concerned with social justice: the War on Drugs contributed to extreme racial and gender inequities in the nation’s incarceration rates (Bush-Baskette, 1999; Chesney-Lind, 1997). For example, by the early 1990s, 74% of individuals serving prison sentences for drug possession were black, despite accounting for only 13% of individuals who use drugs (Kilty & Joseph, 1999). The War on Drugs also helps explain the relative explosion of women in prison for non-violent, drug possession charges that occurred during the late 1980s to 1990s—leading to a declaration that the War on Drugs became a “War on Women” (Bloom, Chesney Lind, & Owen, 1994). Another criticism of the War on Drugs addresses its high economic costs: the Office of National Drug Control Policy’s (ONDCP) FY 2020 National Drug Control Budget request was $34.6 billion, an increase of $1.3 billion over the actual FY 2019 budget (https://www.whitehouse.gov/briefings-statements/white-house-seeks-billions-record-investments-stop-drug-epidemic/). The ONDCP is a component of the President’s White House Executive Office, created by the 1988 Anti-Drug Abuse Act.
 Pregnant Women and Substance Use.
 [image: icon of a pregnant woman]Part of the concern about a “War on Women” stems from how policy responses (mostly at the state level) to women’s use of alcohol or other drugs (AOD) during pregnancy. States and local communities differ markedly in their policy responses to this issue. The responses run the gamut from dealing with the public health aspects (the health of mother and baby) to criminalization. For example, in some states, a pregnant woman can be involuntarily committed to a treatment facility, jail, or relative’s home for supervision to prevent her continued use of substances known to be harmful to a developing fetus. Many states have policies relating to the substantiation of child maltreatment allegations when a pregnant mother uses alcohol or other drugs. While intended to help protect the unborn child from potentially harmful drug exposure, these policies are controversial, as they also may discourage women from seeking much-needed prenatal care for fear of discovery and becoming subject to consequences imposed through the courts and child welfare system.
 Drinking Age Legislation.
 [image: hand with "21+" on it]Drinking age legislation in the U.S. currently aims to restrict alcohol use by persons under the age of 21 years. You may find it hypocritical that an 18-year-old person is treated as an adult in other domains (legal rights to marry, join the military, enter into legal contracts), but not legally allowed to purchase alcohol. Drinking establishments are certainly concerned about reduced revenue from not being allowed to legally serve alcohol to 18- to 20-year-olds. On the other hand, there exists compelling evidence that higher drinking age minimums are associated with lower traffic fatality rates. Another rationale involves an attempt to mitigate the potential harms associated with exposing the still-developing young adult brain to alcohol—major developmental changes in brain structure and function, beginning early in puberty, continue well into the period of early adulthood (Spear, 2000; more about this in our focus on alcohol module). Raising the legal age to be well over 18 eliminates confusion about enforcing alcohol-free zones in high schools and many parts of college/university life, as well. This policy periodically becomes contested, tested, and retested in the United States, including a period during the 1970s when different states had different legal drinking ages of 18, 19, and 21. Drinking age policy is determined at the state level, however federal highway funding is tied to state drinking age policy and governing the states’ uniform decision to support a minimum legal drinking age of 21 years.
 Decriminalization Efforts.
 [image: drawing of a vacant prison cell]Our nation has an opportunity to learn from the contemporary “natural experiment” in policy reform whereby several states decriminalized the production, distribution, possession, and/or use of cannabis for medical and/or recreational purposes (more about this in our focus on cannabis module). Some hypothesize that decriminalization of substance possession or use reduces economic incentives for illegal production and distribution of drugs, allowing government entities to increase revenue through taxation (McNeece & DiNitto, 2012). Decriminalization is contested, however, as potentially contributing to increased rates of substance use disorders and other health risks associated with substance use, as well as related problems such as driving under the influence and community safety. Law enforcement professionals expressed grave concerns regarding the potential for increased demands on police forces already stretched by the need to manage alcohol-related situations if marijuana is also legally used by the general public. Recent evidence suggests that the presence of legal (medical) marijuana dispensaries are associated with increased violent and property crime rates in adjacent areas (Freisthler, Ponicki, Gaidus, & Gruenwald, 2016).
 Addiction treatment providers have expressed concern about the potential impact of easier access on individuals already in recovery from substance use disorders and the potential for further stressing an under-resourced service delivery system with an increase in demand for intervention to address problems with marijuana use. Prevention experts are concerned about the message that legalization/decriminalization might convey to young people considering initiating substance use. And, there continues to be controversy as to the potential (as yet, unknown) effects on the health care system that might result from an increase in disease or disability resulting from individuals’ long-term use of marijuana products—along the lines of what we see with alcohol.
 [image: drawing of a crowd of people]
 However, social justice advocate relates significant inequities in how the criminalization of cannabis and other drugs is enforced, leading to both a mass incarceration trend and tremendous racial/ethnic (and gender) disparities in who becomes incarcerated in the nation’s, states’, and local communities’ jails and prisons. Mass incarceration beginning in the mid-1970s meant the incarceration rate almost tripled from 1970 (96 per 100,000 population) to 1990 (over 300 per 100,000; Lloyd & Fendrich, in press). Not only were War on Drugs policies responsible for this trend, so were policies and policy enforcement stemming from Sentencing Reform Act (1984), Anti-Drug Abuse Act (1986), and Omnibus Anti-Drug Abuse Act (1988) policies concerning sentencing guidelines establishing mandatory minimum penalties for drug crimes (Lloyd & Fendrich,in press). Disparities in incarceration of persons of color were further stimulated by differential sentencing for “crack” cocaine (more commonly used by persons of color) compared to powdered cocaine (used by more affluent and white individuals). Advocating for “smart decarceration” often means advocating for less punitive (and more treatment) responses for low-level and non-violent drug involvement (see Pettus-Davis & Epperson, 2015).
 Drug courts.
 [image: the scales of justice, formed out of marijuana leaves]Traditional drug-control methods of the criminal justice system, such as mandatory incarceration and harsher penalties, along with court-mandated treatment following release from incarceration, have not proven to be sufficiently effective to curb the problems associated with illicit drug use (Broadus, 2009). In addition, these efforts were wreaking havoc on the court system by creating tremendous backlogs of cases considered to involve relatively minor, non-violent offenses, and pushing jail populations far over capacity at great public expense. In response, a movement emerged during the early-1990s to establish special courts for managing nonviolent drug-related cases. The mission was to engage individuals in court-monitored, structured, evidence-supported treatment and divert them from being incarcerated if they complied with the treatment plan. By 2018, over half of all U.S. counties sponsored at least one of over 3,100 drug courts in operation (Lloyd & Fendrich, in press). Each program involves an interdisciplinary team of criminal justice and mental health professionals responsible for creating an individualized comprehensive plan for each program participant and monitoring participant progress. Failure to comply with the court-treatment plan results in the court levying the traditional sentences for the original offenses. Short-term outcome studies support the drug court model as participants, on average, remain in treatment longer than in traditional treatment settings and experience fewer relapse events, recidivism rates are lower, and participants are able to improve education, housing, and health, as well. Results generally are not as promising for juvenile drug courts as for adult drug court (Lloyd & Fendrich, in press).
 Harm Reduction Policies.
 Some strategies and policy approaches are based on a principle that has come to be known as harm reduction. While the goal always remains reducing substance misuse risk by ending high-risk substance use behaviors (alcohol or other drugs), it is not always wisest to wait for risky behaviors to cease. While waiting, harms to individuals, families, and communities accumulate. Instead, often it is wiser to intervene in ways that reduce the potential risks, harms, and other negative consequences associated with the behaviors in the meantime. The harm reduction approach, derived from public health rather than criminalization motivations, aims to improve quality of life for individuals, families, and communities associated with the risky behaviors (Collins et al., 2012). Some harm reduction policy examples include:
 	programs to prevent driving while under the influence of alcohol or other substances, while not necessarily stopping a person from using AOD;
 	clean needle and syringe exchange programs to reduce risk of exposure to blood-borne communicable diseases like HIV/AIDS and hepatitis;
 	supervised drug-use settings where individuals’ drug use and safety are monitored by someone whose judgement is not substance-impaired (more common in European nations);
 	fentanyl testing of heroin/opioids or other “street” drugs to prevent unexpected opioid overdose;
 	supportive housing for which abstinence is not an eligibility requirement;
 	making opioid overdose reversal resources (Narcan) available to first responders to save the lives of individuals who might otherwise die before professional treatment is accessible.
 
 On one hand, harm reduction is viewed as being practical and humane. Harm reduction programs may also serve as pathways to enter treatment and reduce substance misuse. On the other hand, some argue that harm reduction is too “soft” on individuals who break the law through substance misuse abstinence-only policies are necessary to stop the harms caused by substance misuse, and risk-reduction approaches do not do enough to stop substance misuse. In addition to harm reduction policies, there exist treatment intervention approaches in the harm reduction spirit, as well.
 Access to Treatment.
 [image: a key with a tag saying "Health" on it]Improving access to treatment for substance misuse and substance use disorders represents another modern policy/advocacy front with great social work significance. In the previous epidemiology sections, you learned about the considerable gap that exists between the need for these services and the numbers of individuals (and families) able to receive them. A person’s ability to engage in formal, professional treatment for these problems often depends on the ability to pay with insurance or self-pay dollars.
 One potential advantage of the Affordable Care Act (ACA) first implemented in the United States during 2013-2014 was the potential for increased access to mental health and substance use disorder treatment services for many individuals. With the passage of the ACA:
 	young people could remain on a parent’s Medicaid plan until the age of 26 years (remember that 18-25 was the age period the greatest number of individuals engaged in substance misuse);
 	subsidies helped more individuals afford health insurance;
 	annual and lifetime benefit limits and limits on the number of visits for behavioral health services were eliminated;
 	behavioral health care became more affordable by ensuring co-pay expenses could not be greater than those for physical health services; and,
 	insurability was protected for individuals experiencing a pre-existing condition in their medical records (having a history of a substance use disorder would be a pre-existing condition necessitating protections, no matter how long the person has been in recovery).
 
 The federal Mental Health Parity and Addiction Equity Act of 2008 also helped regulate the health plan/insurance industry regarding benefits for individuals with substance use disorders in their medical histories.
 Despite the excitement over expanded coverage and protections, concerns arose regarding the treatment system’s ability to meet the anticipated increase in demand: Do we have enough trained professionals to meet the experienced need?
 [image: drawing of 2 human heads facing away from each other, with a compass overlaid on them]At the end of 2016, the U.S. Congress passed two major pieces of legislation related to substance use and addiction. The first was the Comprehensive Addiction and Recovery Act (CARA) that provided legal status for many harm reduction strategies, such as increased access by non-physicians to naloxone for reversing an opioid overdose. However, CARA did not provide funding for these approaches. The second was the 21stCentury Cures Act that provided federal funding to “accelerate the discovery, development, and delivery of 21stcentury cures” and other purposes (https://www.congress.gov/bill/114th-congress/house-bill/34/text). In addition to ensuring specific funding for the NIH and Federal Drug Administration, the act provided funding for states with a relatively high prevalence of opioid use disorders to develop their responses for addressing the opioid abuse crisis. This included prescription drug monitoring programs, prevention activities, health care provider training about best practices, supporting access to treatment programs, and other public health-related activities to address the identified crisis. The impact of policy revisions regarding health care coverage since the 2017 change in national leadership remains to be seen. The White House created the President’s Commission on Combatting Drug Addiction and the Opioid Crisis (March 2017) with the mission of studying “the scope and effectiveness of the Federal response to drug addiction and the opioid crisis…and make recommendations to the President for improving that response” (https://www.whitehouse.gov/the-press-office/2017/03/30/presidential-executive-order-establishing-presidents-commission). However, at the same time, the Office of National Drug Control Policy, a component of the President’s Executive Office, risked being significantly defunded. Clearly, there exists considerable ambivalence in the policy response to substance misuse and treatment for substance use disorders in the U.S.
 [image: Stop Sign saying "Stop, Think"]
 Before you read on, take a moment to jot down your “best guess” answers to the following questions:
 Thinking About Policy Issues
 For each of the following topics, consider what evidence supports your position, and what evidence might counter your position.
 	Drinking Age Legislation: What do you think about the current minimum legal drinking age policies in the United States? What do you know about policies in your own community regarding being a minor in possession of alcohol, driving while under the influence as a minor, and the provision of alcohol to underage minors? How might these issues apply to cigarettes, e-cigarettes, and other tobacco products?
 	Drinking or Drug Use during Pregnancy: What do you think should be the state’s policy and why? What are the social justice issues involved? What are the likely “real world” implications of implementing (or not) such ideas in practice.
 	Prohibiting versus Decriminalizing Policies: Thinking about the historical policy called Prohibition, what are the parallels and differences with regard to policies restricting distribution and use of other substances like marijuana, opioids and heroin. Consider the effectiveness or ineffectiveness of public education strategies that involve “scare tactics” and “Just Say No” policy responses to preventing substance use initiation by young people–what worked and what did not, and for whom were these approaches effective and for whom were they problematic? Why do you think the problems were or were not solved this way?
 	Naloxone access: Naloxone is not a cure for addiction, but the immediate life-or-death health crisis may be resolved if delivered in time. There is no question that many lives have been saved (in the short-term, at least) with this overdose reversal intervention. The wholesale price for a 3-dose administration (more than one dose is often necessary for individuals who used heroin/fentanyl combinations) can cost over $4,200. Though the costs to an individual person or family member can be offset to between $0-$125 in some communities through donated doses, grants, and public funding, the cost of doses provided by first responders may or may not be offset.
 	What do you think about policy allowing laypersons in the community to obtain naloxone to use if they witness an opioid overdose (e.g., a friend, family member, or someone else using drugs together)?
 	What about providing it individuals with diagnosed opioid addiction, to carry for others to administer if they overdose?
 	How do you feel about doing this for someone yourself (and perhaps conduct rescue breathing during the time it takes to work)?
 	How do you feel about these costs affecting city/county/state budgets for first responders?
 	How do you feel about pharmaceutical companies charging so much for this life-saving treatment, despite their having invested heavily in its development and testing?
 
 
 
 
 
 
	

			
			


		
	
		
			
	
		

		Ch. 1: What Are Stimulant Substances and Their Effects?

								

	
				In a previous module we examined central nervous system (CNS) depressants; this time we are looking at their opposite, the CNS stimulants. There exist many forms of stimulant substances, some of which are legal and unregulated in the United States (like coffee and tea), semi-regulated (like age restrictions on tobacco and vaping/e-cigarette products and stimulant medications requiring health provider prescriptions), or highly regulated (like methamphetamine which is illegal to manufacture, distribute, or possess). Many stimulant substances are synthetically produced; many others occur in nature and may have been used by humans from different cultures for hundreds or even thousands of years for their ability to increase alertness, attention, and energy. For example, local practices of chewing betel nuts (practiced in some Asian/Pacific areas) or coca leaves (practiced in parts of South America) are not usually included in reports of psychoactive substance use/misuse, despite these practices having potentially significant public health consequences, such as oral cancers (Begun, 2020). In this chapter we explore the most commonly used and misused of the stimulant substances, keeping in mind that worldwide there are many, many more (e.g., khat and bath salts) that we will not explore. Before we examine specific types of stimulant substances, let’s look at the common effects these substances generally produce, then we can look more specifically at their differences.
 [image: Illustration of a globe]
 Effects of Stimulant Substances
 Despite their many differences, stimulant substances share some common effects. Furthermore, when combined, their effects may be amplified—including their side effects (Begun, 2020). Stimulants produce their psychoactive effects through some or all of four major neurotransmitters: serotonin, dopamine, epinephrine, and norepinephrine. Serotonin and dopamine have appeared in several of our previous modules concerning psychoactive substances, so that should be no surprise. We have not previously much encountered epinephrine and norepinephrine in conjunction with other substances. These two substances have a great deal to do with the process we previously studied where the brain (and other organ systems in the body) attempts to maintain a state of homeostasis. The system responsible for controlling many physiological functions throughout the body, ones we do not have to think about, is called the autonomic nervous system (ANS). This includes maintaining proper breathing, heartrate, blood pressure, body temperature, sweating, digestion, and kidney/urinary functions. The autonomic nervous system regulates these functions under dynamic, changing internal and external circumstances through two complementary divisions: the sympathetic and parasympathetic nervous systems.
 The sympathetic nervous system usually runs things at a relatively even baseline level while the person is functioning within a normal operational state. The sympathetic nervous system, however, is prepared to gear up, creating a rapid “fight or flight” stress response to perceived threats, events, or stimuli. Once the system is all revved up and the threat has passed, the system needs to calm back down again. That is where the parasympathetic nervous system engages and helps bring the body back to its homeostatic resting baseline state again.
 [image: A close up of an monster to trigger a fight or flight response]
 How do stimulant substances play a role in all of this arousal and becalming balance dance? Most stimulant substances trigger the sympathetic nervous system to a state of arousal, as if an event warranting a “fight or flight” stress response truly exists. They do this through their influence on two neurotransmitters, epinephrine and norepinephrine. Together these two neurotransmitters play a role in the body’s stress response; epinephrine is also known as adrenaline and norepinephrine as noradrenaline. Just as we have previously discussed in comparing endogenous (naturally occurring internal sources) and exogenous (introduced from the outside) substances, use of stimulants can cause release of these neurotransmitters in much greater quantity; additionally, some impede neurotransmitter reabsorption so they hang around in the “active” synaptic gap/cleft for an extended duration. This, in turn, keeps the person in a higher state of arousal far longer than nature might have intended as a helpful “fight or flight” response.
 The major psychoactive effects across the class of stimulant substances include possible:
 	heightened state of alertness, attention, and focus
 	wakefulness
 	feelings of pleasure, euphoria, enhanced mood (dopamine reward system activity)
 	restlessness, nervousness, anxiety, agitation, and jittery feelings
 	increased sexual libido
 	irritability, aggressiveness, and paranoia
 	hallucinations.
 
 Because of their psychoactive effects, stimulant substances are sometimes used in combination with some of the other substances studied in our course. For example, individuals may engage in polydrug use involving stimulants to counter undesirable effects of other substances, such as combining cocaine or methamphetamine with heroin. A potentially problematic trend that has even proven fatal involves combining stimulants (e.g., caffeinated/stimulant beverages) with alcohol in an attempt to delay onset of warning signs from drinking too much too fast—this, in turn, contributes to alcohol poisoning.
 In addition to their psychoactive effects, stimulant substances affect multiple organ systems, thus they can have multiple side effects. In addition to mood swings, irritability, and paranoia, side effects of stimulant use might include:
 	accelerated heart rate, blood pressure, and body temperature (especially with physical activity), as well as increased blood sugar
 	reduced blood flow to many organs
 	appetite suppression
 	disrupted sleep patterns
 	growth retardation/slowed physical development in fetuses, children, and adolescents
 	tremors
 	seizures
 	amphetamine-induced psychosis.
 
 [image: A cup of coffee with a vaping pen]Stimulant misuse can be risky because of the cardiac (irregular and accelerated heart rate), elevated blood pressure, and elevated body temperature effects. Many stimulant substances are potentially addictive, some with greater addictive potential than others. Individuals do develop tolerance to many forms of stimulant substances and may experience withdrawal symptoms with discontinued use following a period of regular use. Consider how you or others you know describe feeling when they miss their routine coffee or it has been a lengthy period of time since their last cigarette. Withdrawal from any stimulant substance might include fatigue, headaches, depression, and disrupted sleep patterns. The effects may be more intense in withdrawal from some substances compared to others; however, stimulant withdrawal lacks the medical risks associated with alcohol and CNS depressant withdrawal.
 Another problem with many stimulant substances is the mood swing (emotional “crash”) that can occur as a dose wears off, before the next dose is scheduled—a rebound effect. Recalling what you learned about the pharmacokinetics of different medications (Module 3), there exists a zone around which the circulating drug dose achieves therapeutic effects; too high and the risk of overdose or negative side effects rises, too low and the amount circulating in the body cannot have the desired effect—it is below the therapeutic threshold. As stimulant substances are metabolized and the circulating dose drops, individuals may experience a precipitous emotional mood swing where negative emotions (irritability and depressed mood) become overwhelming and difficult to control as the drug “washes out” of their system. While this could be relieved by taking the next dose of medication or using more of the stimulant substance, combined with what remains in the body could exceed the safety zone (risking overdose). In addition, managing stimulant medication schedules is complicated by timing issues: for example, appetite suppression effects mean the person should not take/use it prior to mealtime and the alert/wakefulness effects mean the person should not take use it too late or before bed. Many stimulant substances have relatively short half-lives, so they quickly “wash out” of the system. Some medications (e.g., Ritalin®) come in slow, extended, or time release versions which may “soften the crash” experience.
 [image: Click to download the data from this chart]Click to download the data from this chart Different Types of Stimulant Substances
 At this point, let’s look at specific characteristics and uses/misuses associated with different types of stimulant substances. Here we consider amphetamines (including methamphetamine), cocaine, caffeine, and nicotine (including tobacco and vaping/e-cigarette products). In each case, the previously discussed effects remain relevant. Additionally, in each case, the mode of administration matters, too: injection reaches the brain more quickly than ingestion (swallowing), and along with “snorting” and inhaling may have a stronger influence on addictive potential. Furthermore, injection use has associated infectious disease and infection harm risks.
 Amphetamines. 
 Amphetamines are synthetically produced drugs that are a subject of concern related to prescription abuse (along with opioids). Common prescription drugs of this type include dextroamphateamine (Dexedrine® and Adderall®) and methlphenidate (Ritalin® and Concerta®). Some of the common “street” names include bennies (referring to benzadrine), black beauties, study drugs, speed, uppers, and vitamin R (a reference to Ritalin®). These types of drugs are typically prescribed in managing attention deficit disorder (ADD) and attention deficit hyperactivity disorder (ADHD), and less often for narcolepsy, some forms of depression, and some respiratory problems (including asthma). At times, certain amphetamines have also been prescribed for weight management or weight loss purposes, and the military historically distributed amphetamines to troops to help them stay alert and awake for long hours (Rasmussen, 2008). Typically, these drugs are swallowed, but can be crushed and “snorted,” smoked, or injected.
 The tendency to develop tolerance and significant side effects associated with the prolonged use of amphetamines, including their considerable addictive potential, has contributed to reconsideration of their recommended medical uses. Amphetamine misuse is one significant aspect of prescription abuse concerns. First, a person misusing these drugs may not gain the same benefits as someone for whom they are prescribed and risks their negative effects. Second, the person for whom they were prescribed is not taking them, therefore is not gaining the anticipated therapeutic benefits.
 According to the UNODC report in 2010, clandestine laboratories producing amphetamines were detected in 32 countries. The greatest number were located in the U.S., Canada, Mexico, China, Australia/New Zealand, and several additional European countries.
 [image: A close up of a fire]The stimulant paradox with ADD/ADHD. Why would stimulant medication be prescribed to manage ADD or ADHD? On the surface, it seems rather paradoxical or counter-intuitive to provide stimulants to someone who already naturally exhibits high levels of energy and activity—a bit like adding fuel to an already burning fire. Use of medications like Ritalin®, Concerta®, Adderall®, and Dexedrine® increases dopamine levels in the brain, a neurotransmitter responsible for cognitive alertness (among other things). This dopamine release improves attention, motivation, and ability to focus. In turn, this directly helps the person with ADD/ADHD improve in a whole lot of performance areas, but it also helps through a more indirect route, as well. For example, it can improve a their ability to respond appropriately to social cues, stay on task in school or work activities, and control their impulsiveness, all of which can positively influence social relationships, self-esteem, self-confidence, and self-image. In some instances, stimulant medication may also increase activity in areas of the brain that help a person inhibit their actions (behavioral control centers). However, medication alone is not sufficient to successfully manage ADD or ADHD: a great deal of hard work is also involved in learning appropriate coping and self-management skills (behavioral coping). Stimulant medication may provide someone with a better chance for behavioral interventions to be more effective. Without medication, it is more difficult (but not impossible) for a person with ADD or ADHD to generate the focused attention needed to learn these new intentional behaviors and skills.
 Individuals with ADD or ADHD vary widely in their level of response and improvement (cognitive and behavioral) with stimulant medication—some improve dramatically, others only slightly, and some not at all. Some experience better outcomes with one type of stimulant medication than with another, while other individuals do better with different medications. In addition, medications may need to be switched if a person develops tolerance to one that previously provided good outcomes. Systematically tested evidence indicates that cognitive performance is not enhanced in individuals who do not have ADD or ADHD—despite widespread popular beliefs (NIDA, 2018). However, a person may have greater wakefulness which may allow a chance to study longer, which contributes to an elevate rate of prescription amphetamine misuse by high school and college students—it does not make them “smarter.” Use of these stimulant drugs by individuals without primary ADD or ADHD can stimulate hyperactivity while the drug is in their system. And, of great concern with this form of amphetamine prescription misuse: substances with the effect of increasing dopamine also have an increased probability of addiction because of the drug’s effects on the pleasure centers of the brain.
 The National Institute on Drug Abuse (NIDA, 2018, however, summarizes data concerning individuals who do have ADD or ADHD and use stimulant medication as prescribed:
 Some people may be concerned about later substance misuse in children and teens who’ve been prescribed stimulant drugs to treat ADHD. Studies so far have not shown a difference in later substance use in young people with ADHD treated with prescription stimulants compared with those who didn’t receive such treatment. This suggests that treatment with ADHD medication does not positively or negatively affect a person’s risk of developing problem use.

 Methamphetamine. 
 [image: Illustration of a pharmacy]Methamphetamine is a specific form of synthetically manufactured amphetamine. Vast amounts of methamphetamine are produced in illegal, foreign, or clandestine labs (Begun, 2020). Not only is methamphetamine a controlled substance (Schedule II in the U.S. DEA system), many of the ingredients used in its manufacture are also controlled substances making it illegal to distribute or possess in excessive amounts. This is why U.S. pharmacies record and limit the amount of pseudoephedrine over-the-counter product a person attempts to purchase (e.g., Sudafed® and Contac®). Methamphetamine “street” names include meth, ice, crystal, crystal meth, and glass (Stoneberg, Shukla, & Magness, 2018; https://www.justice.gov/archive/ndic/pubs5/5049/5049p.pdf).
 Because of its rapid effect on dopamine release in the brain’s reward system (it is a smoked substance), methamphetamine has high addictive potential (NIDA, 2019a). It also has a relatively long half-life period, meaning that the “high” associated with its use may last 12 or more hours (https://www.justice.gov/archive/ndic/pubs5/5049/5049p.pdf). Individuals sometimes engage in binge use (sometimes called “tweaking” or “a run”) which involves repeated dosing over a period of days in an attempt to maintain the “high” from its use. “Because the pleasurable effects of methamphetamine disappear even before the drug concentration in the blood falls significantly, users try to maintain the high by taking more of the drug,” sometimes foregoing food and sleep for several days while continuing to take the drug (NIDA, 2019b).
 Tolerance may develop in both the relatively short term and long term with repetitive methamphetamine use (https://www.ncbi.nlm.nih.gov/books/NBK64328/). Repeated use also may produce drug sensitization—a term to describe a sort of reverse tolerance phenomenon. Sensitization involves the development of hypersensitivity to the effects of a drug like methamphetamine (Ujike & Sato, 2004). This  process may be related to the neurotoxic effects of methamphetamine whereby neuronal dopamine storage vesicles rupture and dopamine leaks into synapses and inside the neurons themselves (https://www.ncbi.nlm.nih.gov/books/NBK64328/). In other words, it takes less of the drug to cause some of the psychoactive effects previously experienced at higher doses. And, just as cross-tolerance can develop, so too can cross-sensitization: it may be that a person will develop the same sensitization response to other substances in the same class/type as the one to which sensitization initially developed, although cross-sensitization may also affect drugs in a different class (Stewart & Badiani, 1993). It is exceedingly difficult to anticipate whether an individual person using a specific substance will develop tolerance or sensitization as a result of “chronic” use (Stewart & Badiani, 1993).
 [image: diverging arrows representing the relationship between tolerance and sensitization]
 In addition to the risks associated with any stimulant misuse, methamphetamine use is associated with an increased risk of stroke. Magnetic resonance imaging (MRI) studies indicate that regular methamphetamine use is associated with a reduction in the density of grey matter in areas of the brain responsible for certain mental functions, and a significant amount of gray matter recovery is observed in individuals who remain abstinent for at least 6 months (Fowler, Volkow, Kassed, & Chang, 2007). After at least 9 months of methamphetamine abstinence, the number of dopamine transporters available in the brain may have increased again, more closely resembling the number in persons who did not use this drug, but poor memory and slowed motor deficits are not repaired (Fowler et al., 2007). According to the American Dental Association, methamphetamine use can have devastating effects on a person’s dental health, resulting in severe tooth decay and gum disease, broken teeth, and tooth loss, sometimes called “meth mouth” (https://www.mouthhealthy.org/en/az-topics/m/meth-mouth). Additionally, methamphetamine may induce changes in the immune system which can worsen the consequences/severity of infectious diseases (e.g., HIV) if they are contracted (NIDA, 2019a).
 Methamphetamine production introduces safety concerns over and above those related to all illicit drug distribution (“dealing”) activities. Numerous serious and explosive fires are attributed to “meth lab” errors which not only affect those involved in the illicit production of methamphetamine, but also neighbors, first responders, and whole communities.
 [image: Firefighters combating a structure fire]The chemicals used to produce methamphetamine are extremely hazardous. Some are highly volatile and may ignite or explode if mixed or stored improperly. Fire and explosion pose risk not only to the individuals producing the drug but also to anyone in the surrounding area, including children, neighbors, and passersby. https://www.justice.gov/archive/ndic/pubs7/7341/7341p.pdf)

 In addition, exposure to the toxic chemicals involved in production of methamphetamine poses significant health risks to the individuals involved in production, as well as to others unknowingly exposed—again, including neighbors, first responders, and whole communities. Trash resulting from production efforts often is heavily contaminated with toxins and polluted waste contaminates the production site. Entire buildings/houses may become contaminated with particulate contaminants spread through ventilation systems, making the site dangerous to unsuspecting occupants. Cleanup of a “meth lab” site often requires expensive and extensive hazardous material procedures. Recent statistics suggest that methamphetamine manufacture across the U.S. has declined as more of the drug is smuggled into the country, most from Mexico (Vestal, 2017). Historical data once suggested that methamphetamine use was more problematic in rural communities; current data indicate that this is no longer the case— methamphetamine use has moved into other, more urban communities, as well (Vestal, 2017).
 Cocaine. 
 Cocaine is a stimulant substance that also has anesthetic properties and a long history of use (and misuse) in the United States. It is derived from a naturally occurring source: plants in the erythroxylum group that include coca, laetervirens, and novogranatense varients. (Note that coca andcacao plants are different, see caffeine section below.) Cocaine has various “street names,” some of which relate to different forms (powder or crystal): for example, coke, crack, blow, and snow. “Freebasing” refers to heating and smoking a processed crystal form of cocaine (crack). “Speedballing” refers to the practice of combining cocaine with heroin which increases the risk of heroin overdose because the initial effects of the cocaine (a stimulant) offset the sedating effects of the heroin, encouraging higher doses of heroin to be used; as the cocaine wears off quickly, the respiratory effects of the heroin predominate, leading to an overdose outcome (NIDA, 2016).
 Common methods of cocaine administration lead to quick and intense psychoactive effects; it is usually “snorted,” smoked, or injected, but may be rubbed on gums to be absorbed. As with many other potentially addictive substances we have studied in this course, the intensity of the dopamine (brain reward) response to cocaine is far greater than is elicited endogenously from engaging in natural pleasure behaviors (https://www.drugabuse.gov/publications/drugs-brains-behavior-science-addiction/drugs-brain). The historical advertisement here refers to cocaine dissolved in solution intended to be applied (and absorbed) on the gums of a person experiencing dental pain or the gums of babies and young children experiencing pain associated with teething.
 [image: vintage advertisement ofr cocaine toothache drops]
 Cocaine is a quickly metabolized substance (short half-life), so its psychoactive effects tend to be short-lived (https://www.ncbi.nlm.nih.gov/books/NBK64328/). While the “high” cocaine use produces occurs quickly, the effect also fades quickly, within minutes to an hour (NIDA, 2016). The duration of effect is somewhat dependent on route of administration: “The faster the drug is absorbed, the more intense the resulting high, but also the shorter its duration” (NIDA, 2016). In addition, like many stimulant substances, cocaine tolerance develops readily and individuals experience rebound effects after repetitive use—“the crash” after the high.
 Bleeding within the brain and stroke have been associated with cocaine use, and long-term cocaine use is associated with a wide range of cognitive deficits in attention, memory, impulse control, and motor actions (NIDA, 2016). Gray matter density loss in the frontal cortex of the brain (responsible for logical thinking, goal setting, planning, and self-control, among other functions) is observed on MRI scans of individuals who have engaged in chronic cocaine misuse ((Fowler et al., 2007)). The physiological effects of cocaine use on other organ systems include cardiac arrest or seizures, the two most common causes of cocaine-related death (NIDA, 2016). The avenue of use may also increase risks of other health complications, such as infectious disease exposure and infections associated with injection use, or nasal passage deformations from “snorting” cocaine. Tolerance and withdrawal may develop with regular cocaine use, contributing to continued use in order to avoid or relieve withdrawal symptoms and requiring increasingly greater doses to do so.
 [image: Illustration of dopamine targeting in the brains pleasure center]
 Caffeine. 
 Caffeine is included in this chapter because it is believed to be the stimulant (possibly the “drug”) most widely used globally (NIDA, 2014). “According to the Dietary Guidelines for Americans 2015-2020, more than 95 percent of adults in the United States consume foods and drinks containing caffeine. On average, U.S. adults consume between 110 and 260 milligrams (mg) of caffeine per day” (https://www.medicalnewstoday.com/articles/324986).
 Caffeine is present in many forms of tea, coffee, chocolate, and “energy” products. Decaffeinated coffee, despite what the name suggests, retains some caffeine content although at low amounts; the word is not to be confused with caffeine-free (no caffeine). One problem with comparison of caffeine content across types and brands of caffeinated producs is that serving sizes are often not comparable. For example, a “cup” of coffee might be 6 or 8 ounces, and in terms of specialty coffees like those produced by Starbucks®, serving sizes (8, 10, 12, 16, 20, 24 and 31 ounce containers) are confounded by what else is added (milk, sugars/syrups, and other flavor vehicles). Comparing soft drinks is equally confounded by serving size. For example, in the U.S., small, medium, and large beverages served at McDonald’s are 16, 21, and 32 ounces respectively; small, medium, large, and extra-large beverages served at Burger King are 16, 20, 29, and 38 ounces respectively. (There are significant sizing differences in other countries.)
 While caffeine content may be presented per 8 ounces, most containers are consumed as a single serving despite the labeling reference to 2 or more servings per container. This harkens back to the “standard drink equivalent” problem we saw in our focus on alcohol module. (A table is presented below comparing caffeine content from various different sources with corresponding serving size indicated.) In addition, some products include other potentially (but not necessarily proven) stimulant contents, or substances that potentiate the stimulant action of caffeine, in addition to the caffeine itself: ephedrine, guarana, taurine, and ginseng, for example. Caffeinated beverage products also may contain high sugar content. The “energy” boost from the combination of stimulants and sugar is often followed by the kind of rebound effect previously mentioned: an extreme, precipitous drop in energy when the effects of these combined substances wear off.
 While prevalence estimates for caffeine use disorder among the general population vary widely, it likely lies in the neighborhood of 9% (Meredith, Juliano, Hughes, & Griffiths, 2013). Diagnostic criteria for caffeine withdrawal syndrome also are described in the DSM-5 (Meredith et al., 2013):
 	that caffeine has been consumed for a prolonged period
 	3 or more symptoms within 24 hours following an abrupt cessation (or significant reduction) in caffeine consumption, including headache, fatigue/drowsiness, depressed mood or irritability, difficulty with concentration, and nausea/vomiting or muscle pain/stiffness
 	these symptoms cause significant functional impairment (social, occupational, or other important areas)
 	these symptoms are not associated with another condition, mental disorder, intoxication, or withdrawal from other substances.
 
      Tea. “Tea” is derived from the leaves of tea plants (camellia sinensis) and sold as black (e.g., Early Grey, English breakfast), oolong, green, or white tea. Like other botanically derived substances, caffeine content varies as a function of growing conditions, age of the leaves (more oxidation means more caffeine), handling/storage, and how it is brewed. Matcha is powdered green tea and has levels of caffeine greater than what is present in a brewed green tea preparation: the entire leaf is consumed rather than discarded after producing the infusion made from the leaves (https://www.oola.com/life-in-flavor/2308311/which-tea-has-the-most-caffeine/). Decaffeinated tea is one of previously mentioned types which have undergone one of several processes (carbon dioxide, ethyl acetate, methylene chloride, water processing) to remove as much caffeine as possible (https://www.cupandleaf.com/blog/pros-and-cons-of-drinking-decaf-tea). Caffeine-free herbal “teas” may be completely caffeine free because they do not actually contain any tea.
 [image: picture of coffee beans in a coffee cup and saucer]           Coffee. Coffee is produced from the beans of coffee plants (coffea). The caffeine content in a coffee beverage is highly dependent on the type of coffee, different coffee brands, and how it is brewed. For example, cold brew coffee generally contains a somewhat higher caffeine content than typically brewed coffee, and the same amount of espresso contains much more caffeine (https://www.medicalnewstoday.com/articles/324986#caffeine-content-by-coffee-type) See the comparison chart below for more specifics.
 [image: A picture of cocoa beans and chocolate]          Chocolate. Caffeine is present in the beans of cacao trees (theobroma cacao) from which chocolate is produced. (Note that chocolate producing cacao plants and cocaine producing coca plants are very different types.) In general, the darker the chocolate, the greater its caffeine content (https://greatist.com/eat/does-chocolate-have-caffeine#1). “White chocolate” is produced from cocoa butter in the cocoa bean rather than from chocolate solids (cacao nibs), hence it does not have the dark brown color of the bean and also does not have caffeine. As you can see from the comparison chart below, the amount of caffeine in chocolate is considerably less than in most of the caffeinated beverages but the amount consumed is dependent on serving size.
 [image: illlustration of two different sized soft drink cups]
 [image: A picture of cocoa beans and chocolate]          Soft drinks and energy drinks. A tremendous amount of caffeine consumption occurs with certain types of soft drinks, including the diverse class of “energy drinks” and “energy shots” currently on the market. Energy drinks are sold in container sizes similar to those of soft drinks, whereas energy shots are concentrated liquids sold in small containers (about 2 ounces). “Next to multivitamins, energy drinks are the most popular dietary supplement consumed by American teens and young adults” (https://nccih.nih.gov/health/energy-drinks). You may recall from our module focused on alcohol the potential problems associated with the practice of mixing alcohol and energy drinks—the stimulant of the energy drink off-setting some of the sedative effects of the alcohol, such that individuals may drink more in a short period of time than is safe (i.e., engage in high intensity binge drinking). The caffeine content in different products varies widely (see comparison chart below) and, adding to the confusion, the contents listing may refer to single serving sizes when the packaging encourages 2 or more servings be consumed at once.
 [image: A picture of cocoa beans and chocolate]          Other forms of caffeine.  Caffeine has been made available in liquid, powder, and gum forms, and many of these products have received significant warning from the U.S. Food and Drug Administration because of their potential for misuse. Products with very high caffeine content can lead to overdose, which can be fatal just as overdose with any other stimulant substance. Their caffeine content is presented in the comparison table below.
 	Comparison Chart of Caffeine Content in Different Products 
  	Product 	approximate mg caffeine content 	measure (approximate serving size) 	approximate mg caffeine per fluid ounce 
 	Tea:a 	 	 	 
 	blacka 	60-90 	8 ounces 	7.5-11.25 
 	oolonga 	50-75 	8 ounces 	6.25-9.38 
 	greena 	35-70 	8 ounces 	4.38-8.75 
 	whitea 	30-55 	8 ounces 	3.75-6.88 
 	matchab 	70 	1 teaspoon 	— 
 	decaffeinatedc 	2 	8 ounces 	0.25 
 	caffeine-free herbalc 	0 	— 	0 
 	Coffee:d 	 	 	 
 	brewed coffee 	95 	8 ounces 	11.88 
 	Starbucks Pike Place roast 	235 	12 ounces 	19.58 
 	Seattle’s Best brewed 	260 	12 ounces 	21.67 
 	Dunkin’ Donuts 	210 	14 ounces 	15 
 	cold brewed coffee 	153-236 	12 ounces 	12.75-19.67 
 	Starbucks cold brew & foam 	155 	12 ounces 	12.92 
 	espresso 	63 	1 ounce 	63 
 	Dunkin’ Donuts espresso 	85 	single shot 	— 
 	Starbucks cappuccino 	75 	12 ounces 	6.25 
 	Dunkin’ Donuts Americano 	249 	14 ounces 	17.8 
 	Seattle’s Best mocha 	80 	12 ounces 	6.67 
 	decaffeinated coffee 	2 	8 ounces 	0.25 
 	Starbucks decaf Pike Place 	20 	12 ounces 	1.67 
 	Dunkin’ Donuts decaf 	10 	14 ounces 	0.71 
 	Soft Drink:e 	 	 	 
 	Coca-cola® Classic 	34 	12 ounces 	2.8 
 	Diet Coke® 	46 	12 ounces 	3.8 
 	Coca-cola® caffeine free 	0 	12 ounces 	0 
 	Mountain Dew® 	54 	12 ounces 	4.5 
 	Diet Mountain Dew® 	54 	12 ounces 	4.5 
 	Pepsi-Cola® 	38 	12 ounces 	3.2 
 	Diet Pepsi® 	35 	12 ounces 	2.9 
 	Dr. Pepper® 	41 	12 ounces 	3.4 
 	Sunkist® Orange 	19 	12 ounces 	1.58 
 	Barq’s® Root Beer 	22 	12 ounces 	1.8 
 	Tazo® Chai 	47 	8 ounces 	5.9 
 	Iced tea 	47 	8 ounces 	5.9 
 	Energy Drink/Shot:f 	 	 	 
 	Spike 	300 	8.4 ounces 	35.71 
 	Redline Extreme 	316 	8 ounces 	39.5 
 	Rockstar Punched 	180 	12 ounces 	15 
 	Red Bull 	113.5 	12 ounces 	9.46 
 	Amp 	106.5 	12 ounces 	8.88 
 	Monster 	120 	12 ounces 	10 
 	Viso 	300 	17 ounces 	7.65 
 	Kickstart 	69 	12 ounces 	5.75 
 	5-hour energy shot 	200 	2 ounces 	100 
 	Chocolateg 	 	 	 
 	milk chocolate 	4 	1 ounce 	4 
 	medium dark (45-59% cacao) 	12 	1 ounce 	12 
 	dark (60-85% cacao) 	23 	1 ounce 	23 
 	chocolate milk (whole milk) 	2 	8 ounces 	0.25 
 	white chocolate 	0 	— 	0 
 	cocoa mix 	 	 	 
 	Liquid Caffeineh 	500 	1 ounce 	500 
 	Caffeine Gumi 	40 	1 piece 	— 
 	Powderj 	3,200 	1 teaspoon 	— 
 	a retrieved from https://www.oola.com/life-in-flavor/2308311/which-tea-has-the-most-caffeine/ b retrieved from https://www.gotmatcha.com/matcha-and-caffeine/
 c retrieved from https://www.cupandleaf.com/blog/pros-and-cons-of-drinking-decaf-tea
 d retrieved from https://www.medicalnewstoday.com/articles/324986#caffeine-content-by-coffee-type
 e retrieved from https://www.caffeineinformer.com/the-caffeine-database
 f retrieved from https://www.caffeineinformer.com/energy-drinks-caffeine and https://spoonuniversity.com/lifestyle/caffeine-in-energy-drinks-ranked
 g retrieved from https://greatist.com/eat/does-chocolate-have-caffeine#1
 h retrieved from https://www.caffeineinformer.com/caffeine-content/5150-juice-caffeine-liquid
 i retrieved from https://www.cnn.com/2013/04/30/health/caffeinated-gum/index.html
 j retrieved from https://www.healthline.com/health-news/fda-cracking-down-on-caffeine-powder#2
 
  
 Nicotine.
 [image: picture of tobacco leaves drying]Leaves of the tobacco plant (nicotiana tabacum) also can produce a stimulant effect when chewed, “sniffed,” or smoked. Smoking tobacco or nicotine-containing products include cigarettes, cigars, pipe, hookah, and e-cigarettes (vaping). As of May 2016, federal regulations on tobacco products were extended to include all these forms; as of December 2019, regulations concerning the sale of tobacco products raised the minimum age from 18 to 21 years; and, as of January 2020, the Food and Drug Administration issued policy regarding the sale of flavored vaping cartridges as a means of reducing their attractiveness to minors (NIDA, 2020)a.
 Nicotine is the primary psychoactive substance involved, however there are more than 7,000 chemicals produced in tobacco smoke, many of which are known to cause cancer (https://www.cancer.gov/about-cancer/causes-prevention/risk/tobacco/cessation-fact-sheet). These include acetaldehyde (we learned about this one in the focus on alcohol module), arsenic, benzene, formaldehyde, and vinyl chloride, and several toxic metals/elements such as polonium-210, cadmium, chromium, and beryllium).
 Nicotine has a relatively high addictive potential, being quickly absorbed, causing the release of epinephrine and activating the brain’s dopamine reward circuits (NIDA, 2020a). Tobacco smoke contributes to a host of physical health problems/diseases: lung, oral, and other cancers; chronic bronchitis and emphysema; heart disease, heart attack, and stroke; Type 2 diabetes; cataracts; and poor pregnancy outcomes that include miscarriage, stillbirth, premature birth, and low birth weight, as well as learning and behavioral problems (NIDA, 2020a). Chronic obstructive pulmonary disease (COPD) is an additional health risk associated with smoking (https://medlineplus.gov/ency/patientinstructions/000696.htm). In the immediate short-term, nicotine has the familiar effects of the stimulant class of substances: fast (and sometimes irregular) heartrate, elevated blood pressure, appetite suppression, and increased focus of attention. Withdrawal symptoms include difficulty with paying attention, irritability, disordered sleep, increased appetite, and intense nicotine craving (NIDA, 2020a). Nicotine addiction related to use of tobacco products is discussed in the DSM-5 as a tobacco-use disorder. Many smoking cessation aids currently available offer a gradual withdrawal experience: gums, patches, and prescription medications (Portelli, Munjal, & Leggio, 2020).
 The Surgeon General’s Report on Smoking Cessation, released in January 2020, offers evidence that smoking cessation is beneficial at any age, improves health status and enhances quality of life. It also reduces the risk of premature death and can add as much as a decade to life expectancy (NIDA, 2020).

 Smoking cigarettes is more than an individual, personal choice: the respiratory and cardiac health of others is affected by exposure to second-hand smoke. Infants and young children are also affected by exposure to third-hand smoke: the smoke residue that accumulates on hard and soft surfaces (e.g., carpeting, furniture, car seats) in areas where someone has been smoking (Begun, Barnhart, Gregoire, & Shepherd, 2014).
 [image: illustration of a baby crawling while wearing a gas mask]
 E-cigarettes.
 Electronic or e-cigarettes are devices intended to administer nicotine (and possibly other chemicals/substances) through inhaled vapor—similar to traditional “combustible” cigarette smoking but without actual combustion and tobacco leaves being involved. “There is substantial evidence that e-cigarette use results in symptoms of dependence on e-cigarettes,” and moderate evidence that the risk and severity of such dependence is lower than for combustible tobacco cigarettes (NAS, 2018). The term “vaping” is related to e-cigarettes also being named e-vaporizers. Some common nicknames for the devices are e-cigs, e-hookahs, hookah pens, vapes, vape pens, and mods (NIDA, 2020b).
 Originally marketed as a tool to facilitate smoking cessation, these devices still deliver the addictive substance (nicotine) in amounts equivalent to that delivered from traditional combustible cigarettes (NAS, 2018). Hence, an individual who begins using e-cigarettes (vaping) remains at high risk of developing a nicotine addiction without ever having used a tobacco product. While they do deliver fewer and lower levels of many toxic substances compared to combustible tobacco cigarette smoke, most e-cigarettes do emit potentially toxic substances, although the amount and type is variable (NAS, 2018). The evidence surrounding the potential for increased cancer risk with e-cigarette use (compared to no cigarette use) is just beginning to emerge, but is not yet conclusive (NAS, 2018). An additional concern is raised by results of studies showing that use of e-cigarettes in early adolescence was associated with transitioning to established cigarette use within the near future (Chaffee, Watkins, & Glantz, 2018; Levanthal et al., 2015; NAS, 2018).
 [image: A picture containing hand of one person with cigarette and hand of another person walking side by side]Despite how they are marketed, e-cigarettes are not approved by the FDA for treatment of nicotine/tobacco addiction because strong evidence supporting use for this purpose is lacking; other approved alternatives are backed by evidence (NIDA, 2020b; Portelli, Munjal, & Leggio, 2020). In terms of a harm reduction strategy (compared to combustible cigarette smoking), adults’ use of e-cigarettes may reduce their exposure to some toxins and carcinogenic substances if used exclusively and not alternated with cigarette use (NAS, 2018).
 In addition, there exist significant concerns regarding the safety of these devices. In addition to the health concerns previously noted, the devices themselves pose risks. “There is conclusive evidence that e-cigarette devices can explode and cause burns and projectile injuries” (NAS, 2018). As in the case of second-hand (and possibly third-hand) smoke exposure from traditional combustible cigarettes, there exists conclusive evidence that e-cigarette use causes increased concentrations of airborne particulate matter and nicotine in indoor environments and limited evidence of contaminants on indoor surfaces (NAS, 2018). The harm from second-hand e-cigarette exposure is likely less than the harm associated with second-hand cigarette smoke exposure (NAS, 2018).
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 Exposure to the nicotine-containing liquids used to fill e-cigarette reservoirs can cause significant health problems if it comes into contact with a person’s eyes or skin, or if it is consumed by drinking or injection (NAS, 2018). The most common types of nicotine overdose fatalities occur when young children consume these liquids (NIDA, 2020).
 Finally, the FDA and the Centers for Disease Control and Prevention (CDC) have posted public alerts concerning clusters of vaping deaths attributed to poor quality vaping devices or nicotine liquid formulations, and especially to vaping liquids containing other substances such as THC (the psychoactive ingredient in cannabis) or vitamin E acetate (used as a thickening agent). As of February 4, 2020, a total of 2,758 hospitalizations or deaths were reported to the CDC related to e-cigarette or vaping associated lung injury (EVALI); rates are gradually declining following a sharp increase in August and September of 2019 (CDC, 2020).
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 STOP & THINK
 Visit the caffeine informer website (https://www.caffeineinformer.com/the-caffeine-database) and calculate the caffeine content in the serving sizes of products you enjoy consuming. Consider the following questions:
 	What effects do you think this might have on your health and behavior (positive and/or negative)?
 	Do you think that a person might develop tolerance to the products you enjoy with a prolonged period of regular use at the levels you like to use them?
 	Do you think a person might develop withdrawal symptoms if abruptly stopping the use of these products following a prolonged period of regular use at the levels you like to use them?
 	What might be good ways for a person to change the “habit” of using these products?
 
 
 
	

			
			


		
	