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Breast-Feeding and Alcoholism: The Trotter Hypothesis
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Objective: The authors’ goal was to determine whether early termination of breast-feed-
ing contributes to later alcohol dependence, as proposed more than 200 years ago by the
British physician Thomas Trotter. Method: In 1959–1961, a multiple-specialty group of phy-
sicians studied 9,182 consecutive deliveries in a Danish hospital, obtaining data about
prepartum and postpartum variables. The present study concentrates on perinatal vari-
ables obtained from 200 of the original babies who participated in a 30-year high-risk fol-
low-up study of the antecedents of alcoholism. Results: Of the 27 men who were diag-
nosed as alcohol dependent at age 30, 13 (48%) came from the group weaned from the
breast before the age of 3 weeks; only 33 (19%) of the 173 non-alcohol-dependent sub-
jects came from the early weaning group. When challenged by other perinatal variables in
a multiple regression analysis, early weaning significantly contributed to the prediction of
the severity of alcoholism at age 30. Conclusions: The data support the hypothesis that
early weaning may be associated with a greater risk of alcohol dependence later in life. 

(Am J Psychiatry 1999; 156:650–652)

During the American Revolutionary War, a British
naval surgeon named Thomas Trotter submitted a the-
sis for a degree in medicine at the University of Edin-
burgh. The topic was alcoholism; it won much ac-
claim. In 1804 and 1813, he published revised versions
of the thesis under the title An Essay, Medical, Philo-
sophical, and Chemical, on Drunkenness and Its Ef-
fects on the Human Body (1). It was the first time the
subject had been presented from a medical point of
view. Trotter thought he knew the cause of alcoholism:
part was inherited and part environmental. To Trotter,
a crucial environmental factor was early weaning.

This idea disappeared from sight for 200 years. Our
group has a database that includes information about
nursing at the time the nursing took place, together
with 1,500 other perinatal variables, on sons of alco-
holics and sons of nonalcoholics. Further, we have in-
formation about what happened to these male infants
30 years later, especially with regard to their drinking.

METHOD

In the late 1950s and early 1960s, a group of Danish physicians
joined forces to search for causes of birth anomalies. They collected
data about hundreds of perinatal characteristics, including the
health of the parents, the circumstances of pregnancy and delivery,
and the condition of the children at birth and 1 year later. The cohort
consisted of 9,182 consecutive deliveries from 9,006 pregnancies.
The findings were published in a two-volume monograph (2, 3). Of
the 1,500 variables studied, only maternal venereal disease was asso-
ciated with birth anomalies.

In 1978, a study was created to investigate the antecedents of al-
coholism in this cohort. Details of the study have been presented
elsewhere (4–6). Briefly, we used local and national registries to iden-
tify 223 sons of alcoholics and 107 comparison subjects whose par-
ents were not alcoholic from the original birth cohort; the sons of al-
coholics were considered at high risk because alcoholism, to some
extent, is a familial disorder. The two groups were matched for age,
birth order, and socioeconomic status at time of birth. Recently, a
30-year follow-up of 241 (71%) of the original 330 subjects was
completed. As part of this follow-up effort, several comprehensive
structured diagnostic interviews were administered by a psychiatrist
after written informed consent was obtained. The interviews yielded
diagnoses according to DSM-III-R criteria.

Of the 241 subjects in the 30-year follow-up, 200 had data avail-
able regarding when they were weaned. The mean age of these 200
men was 30. Most had completed 10 years or more of education,
and 77% (N=154) had been employed at least part-time in the pre-
vious month; 67% (N=134) of the subjects were married or living
with someone.

Sixteen measures were selected from the perinatal database to ex-
amine Trotter’s hypothesis and challenge the singularity of any rela-
tionship found between time of weaning and alcoholic drinking 30
years later. As used in this article, “weaning” refers to the termina-
tion of breast-feeding. The five response options to the perinatal
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weaning item “When was breast-feeding totally stopped?” were 1–2
weeks, 3–4 weeks, 2–3 months, 4–6 months, and more than 6
months. Neonates who were not breast-fed, a rarity in Denmark at
the time, were excluded. A series of analyses with this weaning vari-
able made it clear that the earliest weaning group contributed most
to any effects that emerged. Therefore, the weaning item was dichot-
omized into an early weaning group (within 2 weeks of birth) (N=46
[23%]) and a later weaning group (after 3 weeks) (N=154 [77%]).

Other perinatal variables examined were 1) age of the mother at
the time of the subject’s birth (mean=24 years), 2) mother’s social
class rated on a 10-point scale on which 10 represented the highest
social class (mean=2.83); 3) previous illness of the mother reflecting
serious chronic medical conditions such as diabetes mellitus, coded
as present (N=58 [29%]) or not present (N=142 [71%]), 4) illness
during pregnancy, a summary of any illness occurring during the six
stages of the pregnancy, coded as present (N=64 [32%]) or not pres-
ent (N=136 [68%]), 5) birth order, the number of pregnancies pre-
ceding the birth of the subject, 6) birth weight coded as grams in 10
ascending categories, 7) weight change during the first 5 days of life
coded as grams in three categories reflecting both weight loss and
weight gain, 8) child’s condition at birth coded as living and healthy
(N=188 [94%]), living and mildly affected (N=6 [3%]), and living
but heavily affected (N=6 [3%]), 9) sucking reflex during first exam-
ination at birth coded as normal (N=194 [97%]) or abnormal (N=6
[3%]), 10) sucking reflex during second examination 5 days later,
also coded as normal (N=198 [99%]) or abnormal (N=2 [1%]), and
11) six perinatal global scales created to summarize different aspects
of the pregnancy, birth, and early condition of the baby (3).

Two measures obtained at age 30 were employed as drinking out-
come variables: 1) DSM-III-R diagnosis of alcohol dependence and
2) the number of alcoholism symptoms (out of 17) endorsed under
the alcoholism module of the revised Psychiatric Diagnostic Inter-
view (7). These two measures of alcoholism severity were signifi-
cantly associated. The mean number of Psychiatric Diagnostic Inter-
view lifetime alcoholism symptoms endorsed by the non-alcohol-
dependent subjects at age 30 was 1.8, but the mean number of alco-
holism symptoms endorsed by the alcohol-dependent men was 14.0,
and there was virtually no overlap between the two groups (F=
438.4, df=1, 198, p<0.0001).

RESULTS

As reported previously, by age 30 the sons of alco-
holic fathers were more likely to have experienced a
problem with alcohol than the sons of nonalcoholics
(5). This finding is consistent with the first part of
Trotter’s hypothesis—that is, the possible influence of
heredity on alcoholism.

As seen in table 1, almost half of the alcohol-depen-
dent subjects came from the early weaning group, but only
19% of the non-alcohol-dependent subjects were weaned
early, a highly significant difference (table 1). This result
is consistent with Trotter’s weaning hypothesis.

Could other perinatal factors better explain the rela-
tionship between time of weaning and adult alcoholism?
We examined the data, asking two questions: 1) What
perinatal variables were associated with mothers who
stopped breast-feeding before their babies were 3 weeks
of age? and 2) What perinatal variables were associ-
ated with alcohol dependence at age 30? Of the 16
perinatal variables identified previously, two were sig-
nificantly associated with the dichotomized time of
weaning variable—birth weight and weight change—
and two were significantly correlated with later alco-
hol dependence—birth weight and mother’s socioeco-
nomic status at the time of birth. The early weaning

group weighed less at birth than the later-weaned in-
fants and lost significantly more weight in the first 5
days of life. Low birth weight and lower social class of
the mother were also significantly associated with al-
cohol dependence 30 years later.

To determine the unique contribution of early wean-
ing to the development of alcohol dependence, a stan-
dard multiple regression analysis (SAS REG) was per-
formed. Three of the four perinatal variables significantly
associated with either time of weaning or alcohol depen-
dence were entered into the regression as predictors. The
perinatal weight change variable was dropped from
the regression analysis because it was so highly corre-
lated with time of weaning and therefore regarded as
an epiphenomenon. In addition, a history of alcohol-
ism in either the mother or father was included in the
regression analysis to reflect the probable influence of
inheritance.

The final regression analysis contained five predictor
variables: 1) time of weaning, 2) mother alcoholic, 3) fa-
ther alcoholic, 4) birth weight, and 5) mother’s socio-
economic status. The dependent measure for the re-
gression analysis was the lifetime alcoholism severity
score on the Psychiatric Diagnostic Interview. The mul-
tiple R was significantly different from zero (F=3.85,
df=5, 170, p<0.003), indicating that the regression
equation provided a better-than-chance prediction of
alcoholism severity. Almost 10% of the variance in al-
coholism severity was accounted for by this five-vari-
able equation. Only one regression coefficient differed
significantly from zero. Time of weaning contributed
significantly to the prediction of later alcohol symp-
toms (beta=–2.16, p<0.05).

The semipartial r2 represents the unique contribu-
tion of each variable to the prediction equation. Pres-
ence of a father or mother treated for alcohol-related
illness each explained 1% of the variance. The
mother’s socioeconomic status at the subject’s birth
and birth weight also accounted for 1% of the vari-
ance, and time of weaning accounted for 3% of the
variance. The five predictors in combination contrib-
uted another 3% in shared variability. Although paren-
tal alcoholism, socioeconomic status of the mother, and
birth weight each contributed to the prediction of alco-
holism, only time of weaning contributed significantly
to the prediction of alcoholism severity at age 30.

TABLE 1. Prevalence of DSM-III-R Alcohol Dependence in Men at
Age 30 as a Function of Very Early and Later Weaning (N=200)a

Time of Weaning

No Alcohol 
Dependence 

at Age 30
(N=173)

Alcohol
Dependence 

at Age 30
(N=27)

N % N %

≤2 weeks after birth 
(N=46) 33 19.1 13 48.1

≥3 weeks after birth 
(N=154) 140 80.9 14 51.9

a Significantly more of the men weaned very early were alcohol de-
pendent at age 30 (χ2=9.56, df=1, p<0.002).
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DISCUSSION

Early weaning significantly predicted alcohol depen-
dence 30 years later. The correlation between early
weaning and the 30-year drinking status of the subjects
could not be explained by parental alcoholism or a va-
riety of perinatal measures obtained before, during,
and soon after birth. Our findings lend support to the
more than 200-year-old hypothesis proposed by Tho-
mas Trotter. Trotter thought that heredity plus early
weaning were major contributing factors to alcohol-
ism. Numerous studies, including our own (8–11),
have supported the connection between heredity and
alcoholism. To our knowledge, this study is the first to
report a possible causal relationship between early
weaning and alcoholism.

There are many unanswered questions. Even though
perinatal variables for the original cohort amounted to
about 1,500 items, some potentially useful informa-
tion was lacking. Given the later importance of the fe-
tal alcohol syndrome, the Danish investigators unfor-
tunately did not ask whether the mother drank during
pregnancy or nursing. Other illnesses also have been
associated with early weaning. For example, in one
study, children who later became diabetic were breast-
fed for shorter periods than healthy siblings (12–14).
In another study, deprivation of human milk appeared
to affect the infant’s immune system and make the
child more susceptible to childhood malignancies, such
as lymphoma (15). Lack of breast-feeding has been
cited as a risk factor associated with Crohn’s disease
(16). Recently, longer duration of breast-feeding was
found to predict higher cognitive functioning and edu-
cational achievement in childhood (17).

Especially provocative is the large animal literature
on the effects of early weaning on neurodevelopmental
systems, learning, resistance to stress, and appetitive
behaviors in a variety of species. These studies seem to
indicate a direct influence between early weaning and
the development of dopaminergic mechanisms that
play an important role in neurobiological theories of
addiction (18, 19). One study (20) reported that early-
weaned adult rats drank significantly more alcohol
than later-weaned adult rats. However, a second study
did not find an association between early weaning and
alcohol consumption in prepubescent rats (21).

After all these years, Trotter’s weaning hypothesis
has been tested and supported. Replication by other in-
vestigators is clearly needed before time of weaning
can be added to the list of antecedent influences that
correlate with alcoholism in adulthood.

REFERENCES

1. Trotter T: An Essay, Medical, Philosophical, and Chemical, on
Drunkenness and Its Effects on the Human Body (1804):
Tavistock Classics in the History of Psychiatry. Edited by Por-
ter R. London, Routledge, 1988

2. Zachau-Christiansen B, Ross EM: Babies: Human Develop-
ment During the First Year. London, John Wiley & Sons, 1975

3. Zachau-Christiansen B: Development During the First Year of
Life. Helsingor, Denmark, Paul A Andersens Forlag, 1972

4. Knop J, Goodwin DW, Teasdale TW, Mikkelsen U, Schulsinger
F: A Danish study of young males at high risk for alcoholism,
in Longitudinal Research in Alcoholism. Edited by Mednick
SA. Boston, Kluwer-Nijhoff, 1984, pp 107–145

5. Goodwin DW, Knop J, Jensen P, Gabrielli WF, Schulsinger F,
Penick EC: Thirty-year follow-up of men at high risk for alco-
holism. Ann NY Acad Sci 1994; 708:97–101

6. Volavka J, Czobor P, Goodwin DW, Gabrielli WF Jr, Penick
EC, Mednick SA, Jensen P, Knop J: The electroencephalo-
gram after alcohol administration in high-risk men and the de-
velopment of alcohol use disorders 10 years later. Arch Gen
Psychiatry 1996; 53:258–263

7. Othmer E, Penick EC, Powell BJ, Read MR, Othmer SC: Psy-
chiatric Diagnostic Interview—Revised. Los Angeles, West-
ern Psychological Services, 1989

8. Goodwin DW, Schulsinger F, Hermansen L, Guze SB, Wi-
nokur G: Alcohol problems in adoptees raised apart from al-
coholic biological parents. Arch Gen Psychiatry 1973; 28:
238–242

9. Goodwin DW, Schulsinger F, Moller N, Hermansen L, Winokur
G, Guze SB: Drinking problems in adopted and nonadopted
sons of alcoholics. Arch Gen Psychiatry 1974; 31:164–169

10. Goodwin DW: Alcoholism and heredity: a review and hypoth-
esis. Arch Gen Psychiatry 1979; 36:57–61

11. Goodwin DW: Alcoholism: The Facts. New York, Oxford Uni-
versity Press, 1995

12. Borch-Johnsen K, Joner G, Mandrup-Poulsen T, Christy M,
Zachau-Christiansen B, Kastrup K, Nerup J: Relation be-
tween breast-feeding and incidence rates of insulin-depen-
dent diabetes mellitus: a hypothesis. Lancet 1984; 2:1083–
1086

13. Kostraba JN, Cruickshanks KJ, Lawler-Heavner J, Jobim LF,
Rewers MJ, Gay EC, Chase HP, Klingensmith G, Hamman
RF: Early exposure to cow’s milk and solid foods in infancy,
genetic predisposition, and risk of IDDM. Diabetes 1993; 42:
288–295

14. Drash AL, Kramer MS, Swanson J, Udall JN Jr: Infant feeding
practices and their possible relationship to the etiology of dia-
betes mellitus. Pediatrics 1994; 94:752–754

15. Davis MK, Savitz DA, Graubard BI: Infant feeding and child-
hood cancer. Lancet 1988; 2:365–368

16. Koletzko S, Sherman P, Corey M, Griffiths A, Smith C: Role of
infant feeding practices in development of Crohn’s disease in
childhood. BMJ 1989; 298:1617–1618

17. Horwood JL, Ferguson DM: Breastfeeding and later cognitive
and academic outcomes. Pediatrics 1998; 101:1–7

18. Sharman DF, Mann SP, Fry P, Banns H, Stephens DB: Cere-
bral dopamine metabolism and stereotyped behavior in early-
weaned piglets. Neuroscience 1982; 7:1937–1944

19. Bluna K, Cull JG, Braverman ER, Comings DE: Reward defi-
ciency syndrome. Am Scientist 1966; 84:132–145

20. Rockman GE, Hall A, Markert L: Early weaning effects on vol-
untary ethanol consumption and stress responsivity in rats.
Physiol Behav 1987; 40:673–676

21. Fahlke C, Hard E, Eriksson CJP: Effects of early weaning and
social isolation on subsequent alcohol intake in rats. Alcohol
1997; 14:175–180


