CHAPTER 6
Heredity and Environment: Alcohol and Other Drug Use
Summary
Genetic information is encoded in amolecule, DNA, in the nucleus of all cells and transmitted by 46 chromosome pairs, one member from the father and one from the mother. Alcohol consumption—and how it affects drinkers—is affected by multiple rather than single genes that combine with environmental influences to determine the likelihood of alcohol dependency.

Genetic factors do not act in a vacuum but are activated or “expressed” under certain environmental conditions. For example, personality differences in reactions to stressors can affect individual use of alcohol. In turn, genetic factors can affect alcohol metabolism and the physical and psychological reactions to alcohol.

Alcohol and other drug use for individuals with a given genotype can still vary considerably due to environmental differences such as cultural setting, societal context, interpersonal relations, and physical surroundings. Together, both genetic and environmental factors affect the likelihood of alcohol and other drug use as well as their consequences.
Naturalistic evidence about the relative role of heredity and environment is difficult to evaluate since it is impossible to disentangle the effects of each factor from the other. Studies in the late 1800s comparing rates of alcoholism among identical and fraternal twins with those among siblings and the adoption studies of the 1950s in Denmark and soon after in Sweden provided “natural experiments” for evaluating the role of heredity as a risk factor for alcoholism. However, the generalizability of twins and of adoptees to the larger population may be questioned. The circumstances and the types of individuals who place children for adoption and accept adopted children are likely to be significantly different from the more general population. For example, infants placed for adoption are not a random sample of infants but often come from unwed mothers, probably adolescent girls.  They may have lower income, poor nutrition, and so on. The types of individuals who apply for adoption are not a random sample of the general population either, being screened by social agencies to ensure that they can afford to care for the child and appear to be psychologically stable. Certainly the answer to these questions may vary in different countries and eras, depending on the social-legal conditions and cultural attitudes related to adoptions.
Studies of samples from the far larger number of children who grow up in the homes of their biological parents are also inconclusive about the relative role of heredity and environment.  Differences between children from FH+ and FH− families have to be viewed as due to the joint or combined effects of heredity and environment. Overall, the findings of family studies question the widely held view that children who grow up in alcoholic families are at greater risk than those from nonalcoholic families for alcoholism and other types of psychological and behavioral problems. There is some support for the conclusion that children from alcoholic environments are different from other children. However, they do not always differ with respect to their drinking practices or the effects of drinking on them. Some of the contradictory findings across different studies about the relationship of parental alcoholism and characteristics of their children may be due to the variety of criteria used to define an alcoholic parent in different studies. It is also possible that under some conditions—or for some types of individuals—the potentially adverse effects of parental alcohol dependency can be offset, but the nature of these protective factors is not yet fully understood. However, because alcohol dependency may require years to emerge, continued follow-up over another 10 or 20 years may yield other conclusions.
When the human genome map was completed, research based on molecular genetics allowed for more direct measures of genetic factors that might differentiate alcoholics and their relatives from nonalcoholics and their relatives. Recent research using linkage analyses and association studies is beginning to identify QTL (multiple genes) on specific chromosomes that may underlie processes that increase an individual’s risk for alcohol abuse and dependency.

