
high-risk groups (including both the "worried well" and
those with the prodromal symptoms). Included in this
area are risk-assessment studies to refine procedures for
differentiating which individuals with AIDS or in high-
risk populations are likely to experience emotional dis-
turbance or psychological dysfunction as well as studies
examining the relationship among social, behavioral,
and psychological factors and the course and prognosis
of the illness.

Interventions aimed at reducing behaviors that may be
linked to transmission or development of AIDS and
treating or preventing the mental health sequelae of the
disease need to be assessed in a rigorous manner, both to
ensure effective care for those affected by AIDS and to
assist in developing effective strategies for other, similar
situations. Specific educational strategies for modifying
risk-related behaviors of persons at risk should be evalu-
ated. The relative roles of generic treatment approaches,
such as stress reduction and counseling, and specific
techniques for treating mental health syndromes man-
ifested in AIDS patients (for example, particular somatic
treatments, specific forms of psychotherapy, and support
group systems such as the Shanti project) should be
assessed in terms of both reducing psychiatric symptoms
and altering the course and progression of the illness
itself. There is also a need for research assessing the
effect of preventive interventions in reducing stress and
the incidence of emotional disturbance and psychological
dysfunction in AIDS patients, members of high-risk pop-
ulations, bereaved partners and family members of AIDS
patients, and health care workers treating AIDS patients.

Finally, cutting across all of these research areas are
important methodological issues that need to be ad-
dressed. That is, given the unique subcultural contexts of
this syndrome, researchers will need to examine these
issues within the perspective of the gay culture, the drug
abuse culture, and so on, in order to maximize validity.
Methodological studies and the development of instru-
ments sensitive to such issues as response bias and re-
sponse validity, with regard to subcultural and related
issues, are critical.

Harold Alan Pincus, MD
Special Assistant to the Director

National Institute of Mental Health
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LETTERS TOTHE EDITOR

Cigarette Smoking: Example of Behavioral
Regulation of Physiological Homeostasis?

In a recent study on life expectancy of nonsmoking men and
women over age 30, Miller and Gerstein (1) reported that
" . differential rates of cigarette smoking are apparently the
overwhelming cause of the male-female longevity difference."
They also concluded that " . virtually all the increase in the
difference since 1930 is attributable to the effects of
cigarette smoking." Since the data presented were statistical
rather than biological, such causality claims are questionable.
Differences among smokers would not be differences due to
smoking if smokers differ constitutionally from nonsmokers. It
is well known that an hypothesis can be rejected but not vali-
dated by statistical methods (2,3). Moreover, as Berkson ad-
vised: "Cancer is a biologic, not a statistical problem" (4).

Holden (5) cited investigations that have shown that human
females live longer, on average, than males. For example,
among Seventh Day Adventists (nonsmoking vegetarians),
women survive about 3 years longer than men (5). In an
insurance study, life-expectancy for 32-year-old male non-
smokers was about 76 years, compared with about 80 years for
nonsmoking females (5). Comfort stated: "Women-and all
female mammals-tend to live longer than males" (6). A
physiological component of this difference seems clear (7).

Behavioral regulation of physiological homeostasis, or eth-
ological homeostasis (8-10), has been investigated by, among
others, Richter (11,12), Mitchell (13), Wurtman et al. (14), and
Lytle (15). Richter (11) observed that " . the results of our
experiments indicate that in [humans] and animals the effort to
maintain a constant internal environment or homeostasis con-
stitutes one of the most universal and powerful of all behavioral
urges or drives." In fact, survival depends on such mainte-
nance.
The assertion-"Nicotine has no therapeutic application"

(16)-is incompatible with contrary evidence (17-25). For
some, ulcerative colitis is a "nicotine-deficiency" affliction,
which smoking or nicotine alleviates. Since nicotine releases
cellularly-stored biogenic monoamine neurotransmitter hor-
mones such as epinephrine and norepinephrine (26), the
therapeutic effect of smoking on ulcerative colitis may result
from normalizing their levels (25). The finding of Gyde et al.
(27) that ulcerative colitis patients showed lower systolic and
diastolic blood pressures than controls (P < 0.01) is consistent
with anomalies in control of one or more neurotransmitter
hormones such as epinephrine in these individuals (25). More-
over, blood pressure response to challenge is atypical in persons
with phenylketonuria; sufferers react unusually strongly to epi-
nephrine (28).
From the viewpoint of biobehavioral processes and psycho-

endocrinology, Hamburg (29) observed (30) that " . we
may find useful guidance in the principal that individuals seek
and find gratifying those situations that have been highly ad-
vantageous in the survival of the species. That is, tasks that
must be done (for species survival) tend to be quite pleasurable;
they are easy to learn and hard to extinguish. Their blockage or
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deprivation leads to tension, anger, substitutive activity, and (if
prolonged) depression." In contrast, however, ". indi-
viduals avoid and find distressing those situations that have
been highlv disadvantageous in species survival" (Hamburg's
italics). Can these principles be applied to habitual cigarette
smoking'? Damon (31) reported, in studies of the practices of
seven preliterate societies, that " personal gratification is
much stronger than social influence in maintaining the smoking
habit. "
The recent 10-year, $115 million MRFIT study (32,33) was

expected to find benefits from reduced smoking, among other
interventions. Results of value were few, if any. Stallones (34)
stated that " . the best explanation for the failure to detect a
beneficial effect in MRFIT is that no benefits accrued." If
smoking is symptomatic of physiological variants that nicotine
or smoking tend to normalize, then, for some, intervention
should aggravate the problems rather than alleviate them. Con-
sider, by analogy, that insulin usage is a symptom of, or a "risk
factor" for, diabetes mellitus and for various afflictions to
which diabetics are prone. Reduction or prevention of insulin
usage, on medical advice, by diabetics who need it might
constitute medical malpractice. If habitual smoking is symp-
tomatic of a physiological need, it is not surprising that smok-
ing intervention in MRFIT (32,33) failed.
The concept that smoking is symptomatic of a need that

nicotine tends to alleviate is generally ignored. It should be
evaluated without bias, without use of personal opinion, with-
out selective reporting, and without misuse of statistics.

Evelyn J. Bowers, PhD
Anthropology Department

Faculty of Arts and Sciences
University of Pennsylvania
Philadelphia, Pa. 19104

I. Elaine Allen, PhD
Richard J. Hickey, PhD
Department oJ Statistic s

The Wharton School
University of'Pennsylvania
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References ..................................

1. Miller, G. H., and Gerstein, D. R.: The life expectancy of
nonsmoking men and women. Public Health Rep 98:
343-349, July-August, 1983.

2. Fisher, R. A.: Statistical tests. Nature 136: 474 (1935).
3. Hickey, R. J., and Allen, I. E.: Surgeon General's reports

on smoking and cancer: uses and misuses of statistics and of
science. Public Health Rep 98: 410-411 September-Oc-
tober, 1983.

4. Berkson, J.: Smoking and lung cancer: some observations
on two recent reports. J Am Stat Assoc 53: 28-38 (1958).

5. Holden, C.: Can smoking explain ultimate gender gap?
Science 221: 1034 (1983).

6. Comfort, A.: A good age. Mitchell Beazley Publishers,
Ltd., London, 1976, p. 12.

7. Bowers, E. J.: Patterns of adult mortality in the Orkney
Islands. Ph.D. thesis. Department of Anthropology, Faculty

of Arts and Sciences, University of Pennsylvania, Phila-
delphia, 1983.

8. Hickey, R. J., Harner, E. B., Clelland, R. C., and Boyce,
D. E.: Behavioral regulation of physiological homeostasis:
smoking, pollution and health. Naturwissenschaften 60:
206-207 (1973).

9. Hickey, R. J., Clelland, R. C., Harner, E. B., and Boyce,
D. E.: Coffee drinking, smoking, pollution, and car-
diovascular disease: a problem of self-selection. Lancet 1:
1003 (1973).

10. Hickey, R. J., Clelland, R. C., and Bowers, E. J.: Maternal
smoking, birth weight, infant death, and the self-selection
problem. Am J Obstet Gynecol 131: 805-811 (1978).

11. Richter, C. P.: Total self-regulatory functions in animals and
human beings. Harvey Lect 38: 63-103 (1943).

12. Richter, C. P.: Behavioral regulators of carbohydrate home-
ostasis. Acta Neuroveg 9: 247-259 (1954).

13. Mitchell, A. R.: Salt appetite, salt intake, and hypertension:
a deviation of perspective. Persp Biol Med 21: 335-347
(1978).

14. Wurtman, R. J., Hefti, E, and Melamed, E.: Precursor
control of neurotransmitter synthesis. Pharmacol Rev 32:
315-335 (1980).

15. Lytle, L. D.: Control of eating behavior. In: Nutrition and
the brain, edited by R. J. Wurtman and J. J. Wurtman, vol.
2. Raven Press, New York, 1977, pp. 1-145.

16. Taylor, P.: Ganglionic stimulating and blocking agents. In
Goodman and Gilman's The pharmacological basis of
therapeutics, edited by A. G. Goodman, L. S. Goodman,
and A. Gilman. Ed. 6. Macmillan Publishing Co., Inc.,
New York, 1980, pp. 211-219.

17. Jick, H., and Walker, A. M.: Cigarette smoking and ul-
cerative colitis. New Engl J Med 308: 261-263 (1983).

18. Roberts, C. J., and Diggle, R.: Non-smoking: a feature of
ulcerative colitis. Br Med J 285: 440 (1982).

19. Harries, A. P., Baird, A., and Rhodes, J.: Non-smoking: a
feature of ulcerative colitis. Br Med J 284: 706 (1982).

20. de Castilla, H.: Non-smoking: a feature of ulcerative colitis.
Br Med J 284: 1706 (1982).

21. Bures, J., Fixa, B., Komrnrkova, O., and Fingerland, A.:
Non-smoking: a feature of ulcerative colitis. Br Med J 285:
440 (1982).

22. Gyde, S. N., and Allan, R. N.: Cigarette smoking and
ulcerative colitis. New Engl J Med 308: 1476 (1983).

23. Jick, H., and Walker, A. M.: Cigarette smoking and ul-
cerative colitis. New Engl J Med 308: 1477-1478 (1983).

24. Bailar, J. C., III: Cigarette smoking and ulcerative colitis.
New Engl J Med 308: 1478 (1983).

25. Bowers, E. J., Allen, I. E., and Hickey, R. J.: Cigarette
smoking and ulcerative colitis. New Engl J Med 308:
1476-1477 (1983).

26. Volle, R. L., and Koelle, G. B.: Ganglionic stimulating and
blocking agents. In The pharmacological basis of
therapeutics, edited by L. S. Goodman and A. Gilman. Ed.
3. Macmillan Co., New York, 1965, pp. 578-595.

27. Gyde, S. N., et al.: Ulcerative colitis and reduced mortality
from cardiovascular disease. Gut. In press.

28. Kalow, W.: Pharmacogenetics. W. B. Saunders Co., Phila-
delphia, 1962, pp. 166-169.

29. Lederberg, J.: David A. Hamburg: president-elect of
AAAS. Science 221: 431-432 (1983).

30. Hamburg, D. A.: Emotions in the perspective of human
evolution. In Perspectives on human evolution, vol. 1,
edited by S. L. Washburn and P. C. Jay. Holt, Rinehart and
Winston, New York, 1968, pp. 246-257.

March-April 1984, Vol. 99, No. 2 109



31. Damon, A.: Smoking attitudes and practices in seven pre-
literate societies. In Smoking behavior: motives and incen-
tives, edited by W. L. Dunn, Jr. V. H. Winston & Sons,
Washington, D.C., 1973, pp. 219-230. (Distributed by
Halsted Press Division, John Wiley & Sons, New York.)

32. Multiple Risk Factor Intervention Trial Research Group:
Multiple risk factor intervention trial (MRFIT): risk factor
changes and mortality results. JAMA 248: 1465-1477
(1982).

33. Kolata, G.: Heart study produces a surprise result. Science
218: 31-32 (1982).

34. Stallones, R. A.: Mortality and the multiple risk factor
intervention trial. Am J Epidemiol 117: 647-650 (1983).

Miller Replies ...............................

The comments by Bowers, Allen, and Hickey referring to
our study (1) on the effects of cigarette smoking on the male-
female longevity difference is a fine example of misuse of
biostatistics. The writers reintroduce the "constitutional hy-
pothesis" proposed several decades ago by the distinguished
statistician Fisher (2). His argument with the Doll-Hill report
(3) on the damaging effects of smoking was that inherited
factors-not cigarette smoking-might be the real cause of the
higher mortality rates of smokers over nonsmokers. He postu-
lated that since cigarette smoking is a self-selection process,
those with weaker constitutions might be more likely to smoke,
thus creating higher mortality rates for smokers. Fisher advo-
cated more research on this topic to determine the truth of his
hypothesis. The bulk of modern epidemiological and other
biomedical research on smoking has shown his hypothesis to be
invalid (4,5).

Bowers et al. then cite a number of reports showing signifi-
cant differences in male-female longevity. They overlook re-
search showing little difference in male-female longevity in
societies where there is an absence of smoking (6,7) and in the
latest reports on third world countries-such as China, India,
Indonesia, Iran, and Pakistan-where the men live as long or
longer than the women (8,9).

These writers proceed through the whole maze of theoretical
verbiage of highly questionable validity. They suggest that
through the behavioral regulation of physiological homeostasis
there is a therapeutic effect of smoking on ulcerative colitus
which results in normalizing the levels of biogenetic mono-
amine neurotransmitter hormones. They also imply that,
through biobehavioral processes and psychoendocrinology, per-
sonal gratification brought about by smoking may be "highly
advantageous to the survival of the species."

Let us now consider the scientific evidence for two of our
critics' most cogent arguments: (a) that smoking counteracts
the symptoms of ulcerative colitus and (b) that the "expected
benefits of reduced smoking" from the Multiple Risk Factor
Intervention Trial (MRFIT) study were few, if any.

Ulcerative colitus is a fairly rare disease and it is hardly fatal.
Analysis of the articles cited shows that nicotine alone without
smoking will eliminate the spasms of ulcerative colitus.

With regard to the MRFIT report (10), Bowers et al. appar-
ently overlooked the final results as well as the main body of
the report, where the principal investigators concluded "
men who stopped smoking cigarettes had lower CHD [coronary

heart disease] and total mortality than those who continue to
smoke." The analysis of the MRFIT data showed a two-fold
decrease in cardiovascular disease (CVD) for those who had
stopped smoking in both groups.
The writers' suggestion that it is good for the species to

ingest an addictive substance through smoking in order to
counteract a rather rare ailment, while markedly increasing the
risk of contracting diseases which are the leading causes of
death, is totally unrealistic (11-14).
We therefore see no reason why the arguments of Bowers et

al. based on such speculations should shake confidence in our
findings or lessen anyone's confidence in the vast amount of
research demonstrating that cigarette smoking is dangerous to
one's health. We, of course, welcome further research on this
important topic and agree with our critics that it should be free
from bias and preconceived opinion. Unfortunately we must
conclude that their efforts do not meet their own criteria.

G. H. Miller, PhD
Department of Mathematics and Computer Science

Edinboro Universitv of Pennsylvania
Edinboro, Pa. 15705
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