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Psychiatric Comorbidity in Smokers: Epidemiologic Aspects

When looking at the the epidemiology of psychiatric comorbidity in smokers,[1] there is a considerable literature linking smoking with various forms of psychopathology. The early work in this field tended to focus on character pathology and aspects of negative affect, such as neuroticism, hopelessness, and general emotional distress, all of which were associated with smoking. Many early theorists speculated that the initiation of smoking was environmentally based but that the maintenance of smoking was more related to psychopathology. None of this work was particularly methodologically sound. 

It is well documented by many studies that depression makes smoking more likely, and smokers are more likely to have symptoms of depression and anxiety. The Epidemiological Catchment Area study[2] showed a 6.6% rate of depression in smokers and a 2.9% rate in nonsmokers. Seventy-six percent of depressed respondents said they had smoked at some point in their lives, compared with 52% of nondepressed respondents. Smoking cessation had an even more dramatic difference, with 14% of depressed respondents saying they were able to quit vs 28% of nondepressed respondents. Twin studies have shown that there is a genetic component to smoking, and this genetic vulnerability may be a common factor with depression and anxiety; the data show that one is not caused by the other. 

The diagnosis of anxiety as well as depression is linked to smoking. Nonsmokers appear to have the same vulnerability to anxiety disorders as nondepressed people. It is important to note, however, that depression and anxiety are also associated with other psychiatric vulnerabilities, and vice versa. The association between smoking and a full diagnosis of an anxiety disorder becomes weak when controlled for comorbid depression.[2] Active smokers seem to have a higher rate of panic attacks, perhaps secondary to the actual act of smoking. There is a very low prevalence of smoking in patients with obsessive-compulsive disorder. 

A history of depression also has an impact on nicotine withdrawal. Seventy-five percent of smokers with depression had withdrawal symptoms, compared with 30% with no history of depression. Depression also causes increased failure rates and relapse rates in smoking cessation. It is interesting to note that many of the symptoms of nicotine withdrawal mimic depression, but the reported symptoms of depressed patients with nicotine withdrawal have much higher numbers for physical symptoms such as lack of concentration, sleep disturbances, fatigue, and weight gain (80% to 90%) vs subjective depression in the form of loss of interest or pleasure (63%). 

Smokers as a group have twice as high a comorbidity with alcohol abuse as they do with depression (4.7% vs 2.4%).[3] Comorbidity with depression and anxiety seems to result more often in nicotine dependency, while comorbidity with alcohol and drugs is more likely to result in nicotine use without dependence. Alcohol abusers who are actively drinking are 60% less likely to quit smoking than alcoholics who have become sober. 

Comorbidity of schizophrenia and smoking is extremely common.[4] Multiple studies have shown the incidence of smoking among schizophrenics to range from 75% to 90%, compared with an incidence in the general population of approximately 25% to 30%. Ninety percent of schizophrenic smokers started smoking before they became symptomatic from schizophrenia. No association has been found between smoking in schizophrenia and medication. 

Smoking increases the risk of suicide. The odds ratio of making a suicide attempt for a smoker is 2.0 compared with that of a nonsmoker. The odds ratio for having suicidal ideation as a smoker is 1.4 compared with a nonsmoker. This relative risk is less than that for depression but greater than that for schizophrenia. 

Most smokers initiated their smoking during adolescence. Anxiety symptoms usually predate depressive symptoms in adolescence, and anxiety and impulsivity are particularly predictive of adolescent smoking. Also predictive are hostility, extraversion, and sociopathic behavior. The earlier adolescents start smoking, the more they will smoke, the harder it is for them to quit, and the longer they will end up smoking. The exceptions to this, however, are that they have a decreased risk for nicotine dependency if they start smoking before the age of 14 or after the age of 17. 

Genes, Personality, and Smoking Cessation

Smoking is hereditable; studies done with separated identical twins have interestingly shown a concordance of 80%. There is also evidence that one's predilection for starting and/or quitting smoking are independent genes.[5] Risk factors that may be related to this heredity are: (1) vulnerability to nicotine addiction secondary to nicotine receptor genes, and (2) genes to determine personality. Personality traits that may predispose to smoking could include depression/anxiety and impulsivity/novelty seeking. As discussed in the previous section, there is a strong relationship between depression and anxiety traits and smoking. Hamer[5] used a scale that measured negative effects such as depression, anxiety, irritability, and impulsivity and were able to score subjects on the extent to which they had these character traits, referred to collectively as neuroticism. He found that current smokers had higher neuroticism scores compared with either ex-smokers or nonsmokers, who scored the same.[6] 

They then looked at the gene for the serotonin transporter because of the relationship between serotonin and these character traits. Although each person has only 1 type of serotonin transporter (compared with the at least 12 different kinds of serotonin receptors found in humans), there appeared to be 2 different forms of the gene, a long version and a short version, and the long version makes twice as much transporter as the short version. As a result, people who have the long version of this gene transport serotonin twice as much as people with the short version. There is a mild correlation between the short version and neuroticism, but a strong correlation between the combination of both the short version and a high neuroticism score and difficulty quitting smoking. 

The authors also looked at the dopamine transporter, given dopamine's relationship with impulsivity and novelty seeking. Novelty seeking appears to be elevated in current smokers, but not in ex-smokers or nonsmokers. There does not, however, appear to be a relationship between novelty seeking and the initiation of smoking. Smokers who scored high in novelty seeking were more likely to maintain smoking. The authors found a rare variant of the dopamine transporter gene that made smokers more likely to quit. They speculate that it may be possible in the future to look at the genotypes of smokers who wish to quit smoking to determine the best treatment, eg, dopaminergic vs serotonergic medications. 

Evidence for and Against the Self-Medication Hypothesis for Smoking

Smoking as self-medication for psychiatric illness is certainly an interesting and controversial topic.[7] There are 3 basic possibilities that can be explored: psychiatric comorbidity causes smoking, smoking causes psychiatric comorbidity (for which there is very little evidence, given the fact that 70% of all smokers have no psychiatric comorbidity), or something else causes both. When looking at the issue of causality, 2 important aspects are temporal precedence, or that A must come before B if A causes B, and biologic plausibility. 

Smoking starts, on average, around age 16. Of the illnesses that are associated with smoking, only attention deficit hyperactivity disorder (ADHD) starts before that. Other factors associated with smoking, including major depression, schizophrenia, and alcohol abuse and dependence, all occur later. The odds ratios for depression and smoking vary a great deal. The odds ratio for depressed patients smoking is 3.0, but for smokers becoming depressed is 1.9 and for depressed patients quitting smoking is 0.8. Thus, there may be different types of smokers in this population. 

There is some evidence that nicotine may have anti-schizophrenic properties.[4] This includes increasing dopamine in the cortex, improving sensory gating, and improving smooth eye pursuit. The deficit of sensory gating in schizophrenia is best demonstrated by playing 2 auditory tones in rapid succession. Normal subjects have some inhibition for startle response on the second tone, but schizophrenics and their first-degree relatives do not show this inhibition. Nicotine corrects this in schizophrenics and their first-degree relatives, but actually decreases inhibition in normals. Similarly, when schizophrenics and their first-degree relatives track a moving object with their eyes, their eye movements are not smooth compared with normals. Nicotine also corrects this. 

Nicotine may also be effective in the treatment of depression. One of the better-accepted models of depression in laboratory animals is "learned helplessness," in which the animal will not try to escape an unpleasant or painful event. This behavior is thought to be the equivalent of a depressed human thinking that it is not worth protecting him(her)self. High-dose nicotine reverses this behavior in laboratory animals. There is also data showing that nicotine patches given to nonsmoking depressed patients for 4 days decreased their Hamilton Depression scores from 18 to 3. Then, when the patches were discontinued, the Hamilton scores went back up to baseline in 4 more days. There is also some evidence that cigarette smoke may have monoamine oxidase inhibition properties. Monoamine oxidase is significantly lower in smokers, but its activity returns to the level of nonsmokers after smokers quit. Since nicotine does not have monoamine oxidase inhibitory properties, it is felt that there is some other chemical in cigarette smoke that functions as an MAOI. 

Nicotine also appears to be effective for ADHD. It improves distractibility, impulsivity, and other symptoms of ADHD. In animal models of ADHD, in which animals must discern between similar stimuli, high-dose nicotine causes the animals to be more accurate, and it is believed that this is a function of their becoming less impulsive. In placebo-controlled studies of nicotine in ADHD patients, nicotine was found to be effective in both smokers and nonsmokers.[6] 

Nicotine holds great promise as a psychoactive drug. Smoking is associated with many psychiatric disorders, traits, and symptoms. Generally, it increases concentration, decreases hunger, decreases anxiety and depression, and decreases anger. In the form of a cigarette, it also has an extremely effective delivery system. However, it is important to note that it has a very small therapeutic index; the difference in dose between efficacy and toxicity is very small. As a result, nicotine's promise is probably not in the form of nicotine, but in the form of a nicotine analogue yet to be developed. 

In addition to all the specific aspects of smoking and psychiatric illness, Dr. Hughes ended by describing his more nonspecific theory of self-medication with smoking. Smoking is not only associated with but also can also be viewed as helpful for psychiatric disorders. Psychiatric patients have very few behavioral reinforcers and often have poor skills to get them. Moreover, psychiatric patients are often "hypohedonic" in that they are less responsive to reinforcers. Smoking may be one of the few and the best reinforcer available to many of them. 

Signs and Symptoms During the Acute Phase of Smoking Cessation

An important area to examine is the delineation of the signs and symptoms of smoking cessation.[8] A working definition of withdrawal signs and symptoms could include termination of drug effects, temporary phenomena, and physical and psychological readjustment. Symptoms of smoking withdrawal include irritability, depression, restlessness, poor concentration, increased appetite, lightheadedness, nighttime awakenings, and craving. Smokers trying to quit often misunderstand both restlessness and lightheadedness. Smokers who recently quit often say that the hardest thing about quitting is the need to do something "with my hands." While they often understand this as missing the actual activity of smoking, it is actually withdrawal restlessness. Lightheadedness can also be difficult for smokers who have recently quit, because they mistakenly assume that stopping smoking will make them feel healthier immediately. 

Most of the withdrawal symptoms from smoking are at a maximum at 24 hours, and all of them improve over 4 weeks except increased appetite, which appears to function separately from the rest of the withdrawal syndrome. Short-term signs of smoking withdrawal include decreased norepinephrine and cortisol secretion, and a decrease in salivary antibodies that may be responsible for the higher incidence of upper respiratory infections and mouth ulcers in smokers who recently quit. 

The issue of anxiety in smoking cessation is controversial. There are some published reports that cigarette smoking is anxiolytic, and anxiety increases after quitting. More recent data have shown that anxiety increases in anticipation of stopping smoking but decreases after quitting. Anxiety self-reporting scales done 4 weeks into abstinence show lower levels than those measured at baseline before quitting. Anxiety does seem to be increased in those patients who dramatically decrease but do not eliminate their smoking, indicating that smoking may actually cause some anxiety. 

Long-term effects of smoking cessation include a chronically decreased heart rate and an increase in body mass. It may be possible that cigarette smoking has a permanent effect on body metabolism. Craving may be a functional equivalent to hunger in ex-smokers. As such, besides the proven treatments for smoking cessation of nicotine replacement, bupropion, nortriptyline, and clonidine, some form of administration of glucose may be helpful in the short term. In addition, serotonergic agonists and precursors such as fenfluramine or tryptophan may be helpful. 

Antidepressants in Smoking Cessation: Is Effectiveness Independent of the Antidepressant Effect?

Often antidepressants are prescribed in smoking cessation and it is important to evaluate whether their effect is independent of their antidepressant effect.[9] Basic science research has documented that nicotine binds to monoamine neurons and releases monoamines. The authors reviewed all of the studies published about the use of antidepressants in smoking cessation. They showed very little positive effect for serotonergic drugs, but good results with bupropion and nortriptyline. None of the patients in the studies had a diagnosis of major depression. They had low scores on depression rating scales and no changes in those scores after treatment; high vs low depression rating scores did not predict treatment response. As a result, it is reasonable to hypothesize that there is a different mechanism of action for antidepressants facilitating smoking cessation. The mechanism for this is unknown, and there are no studies currently of antidepressants and smoking cessation in patients with major depressive disorder. 
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