
190 Am J Psychiatry 157:2, February 2000

Further Evidence of Relation Between Prenatal Famine 
and Major Affective  Disorder

Alan S. Brown, M.D., Jim van Os, M.D., Ph.D., Corine Driessens, 
Hans W. Hoek, M.D., Ph.D., and Ezra S. Susser, M.D., Dr.P.H.

Objective: In a previous study, the authors demonstrated an association between prena-
tal famine in middle to late gestation and major affective disorders requiring hospitalization.
In this study, they sought to examine the association by using newly identified cases from
the Dutch birth cohort used previously to examine the gender specificity of the association
and to assess whether this relation is present for both unipolar and bipolar affective disor-
ders. Method: The authors compared the risk of major affective disorder requiring hospital-
ization in birth cohorts who were and were not exposed, in each trimester of gestation, to
famine during the Dutch Hunger Winter of 1944–1945. These cases of major affective dis-
order requiring hospitalization were newly ascertained from a national psychiatric registry. A
larger data set from this registry was used for analysis by gender and diagnostic subtype.
Results: For the newly ascertained cases, the risk of developing major affective disorder
requiring hospitalization was increased for subjects with exposure to famine in the second
trimester and was increased significantly for subjects with exposure in the third trimester,
relative to unexposed subjects. For the cases from the entire period of ascertainment, the
risk of developing affective disorder was significantly increased for those exposed to famine
during the second and the third trimesters of gestation. The effects were demonstrated for
men and women and for unipolar and bipolar affective disorders. Conclusions: These re-
sults provide support for the authors’ previous findings on the association between middle
to late gestational famine and affective disorder. 

(Am J Psychiatry 2000; 157:190–195)

In a previous investigation (1), we demonstrated an
increased risk of developing major affective disorder
requiring hospitalization after middle to late gesta-
tional exposure to prenatal famine. This finding sug-
gested that prenatal nutritional deficiency, or the fac-
tors associated with such exposure, might play an
etiologic role in at least some proportion of the cases
of affective disorder. We wish to further examine the
relation of exposure to a famine, the Dutch Hunger
Winter of 1944–1945, to major affective disorder in
adulthood.

The results of our previous study support a neurode-
velopmental hypothesis of affective disorder. Other in-
vestigations have provided findings consistent with
this hypothesis. Individuals destined to develop affec-
tive disorder tend to show evidence of developmental
impairment in childhood, including low educational
test scores, later attainment of motor milestones, and
speech defects (2), and are likely to show ventriculo-
megaly and cortical sulcal prominence (3); and they
also have higher rates of birth in the winter and spring
(4). Specific risk factors, including prenatal influenza
(5, 6) and obstetric complications (7, 8), have been as-
sociated with an increased risk of developing affective
disorder. Taken with a more extensive literature sup-
porting the neurodevelopmental hypothesis of schizo-
phrenia, these studies suggest that early developmental
insults may have a spectrum of effects on psychiatric
well-being.

The tragic circumstances of the Dutch Hunger Win-
ter created a unique opportunity to examine the rela-
tion between exposure to prenatal famine and psychiat-
ric illnesses requiring hospitalization, including major
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affective disorder. Precipitated by a Nazi blockade in
the last year of World War II, the famine commenced in
October 1944 and gradually worsened over the subse-
quent months, until liberation in early May 1945. From
February to April 1945, the famine reached its peak,
with high mortality, low fertility, and increased adverse
birth outcomes (9). The famine primarily affected the
cities of the western Netherlands. The brief, well-cir-
cumscribed nature of the famine, combined with the
availability of an excellent documentation of food ra-
tions and a comprehensive database on psychiatric out-
comes, permitted an unprecedented examination of the
relation of prenatal nutritional deficiency during pre-
cisely defined periods of gestation to a spectrum of
broadly and narrowly defined psychiatric disorders. In
our first major report on psychiatric disorders in this
cohort (10), we demonstrated a twofold higher risk of
developing schizophrenia in the birth group exposed to
severe famine in early gestation, a finding that was con-
firmed and refined in a subsequent study (11, 12).

Motivated by our initial finding on schizophrenia,
we undertook a study (1) aimed at relating prenatal ex-
posure to the Dutch Hunger Winter with major affec-
tive disorder in adulthood. In that investigation, the
cumulative incidence of major affective disorder (given
in ICD-9 [13] as diagnostic code 296) was compared in
groups exposed and not exposed to the famine during
each period of gestation. We demonstrated a signifi-
cant association between exposure to prenatal famine
during the second trimester and major affective disor-
der in adulthood; a lesser, but still significant, associa-
tion was found between exposure to famine in the
third trimester and affective disorder. For men, the ef-
fect was greater than twofold; for women, the risk was
not significantly higher.

Despite these intriguing findings, several questions
were left unanswered by this study. First, could the
same or similar findings be demonstrated in a new
group of patients with major affective disorder who
were exposed to prenatal famine during the second
and third trimesters? Second, did the lack of an associ-
ation between prenatal famine and major affective dis-
order in women result from an insufficient number of
cases? Third, did exposure to second- and third-trimes-
ter famine increase the risk of both unipolar and bipo-
lar affective disorders, or was it specific to one or the
other illness?

Fortunately, after publication of our earlier study
(1), we obtained data from the Dutch national psychi-
atric registry covering additional periods of psychiatric
hospitalization, which yielded a substantially greater
number of cases. The data set from the earlier study in-
cluded over 90% of all psychiatric hospitalizations in
the Netherlands from 1978 to 1991. In the present
study, the data set also included psychiatric hospital-
izations from 1970 to 1977 and 1992 to 1996. These
records of 13 additional years of psychiatric hospital-
ization included nearly as many cases of affective dis-
orders as the data set of the earlier study. The addi-
tional cases enabled us to address each of the previous

questions by permitting us to examine the association
by using newly ascertained cases and to enhance our
statistical power for further analyses by using cases
identified over the entire period of ascertainment
(1970–1996).

METHOD

The study was approved by the institutional review board of the
New York State Psychiatric Institute and by the ethical committee of
the Dutch psychiatric registry in accordance with the privacy laws of
the Netherlands.

Definition of Birth Cohort

The birth cohort that constituted the focus of this study included
subjects born from 1944 to 1946 in the six cities of western Holland
with populations greater than 40,000. These cities were Amsterdam,
The Hague, Haarlem, Leiden, Rotterdam, and Utrecht. The date of
conception was inferred by assuming a full-term pregnancy. Cities in
other regions of the Netherlands were not included in the present
study because they did not experience severe famine and the number
of cases was too few to permit a meaningful analysis.

Definition of Exposure

Exposure was defined as described by us in the previous study in
Brown et al. (1), by using data on official food rations for the groups
born in each of the 36 months from 1944 to 1946. The exposed
birth groups were those who experienced severe food deprivation,
defined as a mean intake of less than 1000 kcal/day over a trimester.
As in our earlier study, we redefined the birth groups by trimester of
exposure. The group exposed during the first trimester was born be-
tween August and December 1945, the group exposed during the
second trimester was born between May and September 1945, and
the group exposed during the third trimester was born between Feb-
ruary and June 1945. Unexposed groups were defined as those with
average daily rations that were 1000 kcal/day or more throughout
gestation (born January 1944 to January 1945 or January 1946 to
December 1946). Because the famine took place over an extended
time interval, there is an overlap between successive trimesters of ex-
posure. (Note that we are not using our refined definition of expo-
sure [11]. That definition was specifically related to the hypothesis
that prenatal famine is a risk factor for schizophrenia and is not ap-
propriate in this study of affective disorder.)

Definition of Outcome

We first defined the population at risk for major affective disorder
requiring hospitalization following the precedent of three earlier
studies (1, 9, 10). The population consisted of men and women born
in Holland from 1944 to 1946 who survived to at least age 18 years.
The number at risk for each exposed birth group was therefore cal-
culated by taking the number of live births and subtracting the num-
ber of deaths up to age 18.

The cases of major affective disorder requiring hospitalization (di-
agnostic code 296 in ICD-9) were ascertained by using the Dutch na-
tional psychiatric registry. The registry data consists of diagnoses re-
corded from psychiatric and university hospital inpatient admissions
from 1970 to 1996. This diagnostic category is defined as “severe
disturbances of mood (mania and/or depression) accompanied by
mood-congruent psychotic symptoms.” In this diagnostic system,
“psychosis” is more broadly defined than in DSM-III-R or DSM-IV,
including significant neurovegetative features or other symptoms of
“melancholia,” in addition to more classically described symptoms
of psychosis such as delusions and hallucinations. Data for each case
consisted of the most recent ICD-9 discharge diagnosis, place of
birth, and week of birth.

For the first part of the study, we aimed to examine only newly as-
certained cases of major affective disorder. In the previous study,
cases were ascertained from the psychiatric registry from 1978 to
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1991. Thus, for the present study, we first ascertained all cases of
major affective disorder by using a recently acquired data set cover-
ing the years 1970 to 1996. Then, in order to ensure that only newly
ascertained cases were examined, we excluded from this analysis all
cases that were ascertained in our previous report.

In the second part of the study, we aimed to conduct further anal-
yses (by gender and diagnostic subtype) that required a larger num-
ber of cases. For this purpose, we included all cases of major affec-
tive disorder requiring hospitalization that were ascertained from
1970 to 1996, the entire period of case ascertainment in the psychi-
atric registry. Thus, these analyses included individuals hospitalized
from 1978 to 1991, who were included in our previous article.

In an analysis by ICD-9 diagnostic subtype, unipolar affective dis-
order was defined as manic-depressive psychosis, depressed type
(296.1). Bipolar affective disorder was defined as any of the follow-
ing ICD-9 subtypes: manic-depressive psychosis, manic type (296.0);
manic-depressive psychosis, circular type but currently manic
(296.2); manic-depressive psychosis, circular type but currently de-
pressed (296.3); and manic-depressive psychosis, circular type,
mixed (296.4).

Data Analysis

For the birth groups exposed to famine in each trimester, we cal-
culated the cumulative incidence of hospitalization for major affec-
tive disorder for each group by dividing the number of subjects in the
psychiatric registry with ICD-9 discharge diagnosis 296 by the num-
ber surviving to age 18. Each individual was counted only once for
these analyses; for example, in the case of a subject hospitalized in
1975 and again in 1993 for a 296 diagnosis, only the latter hospital-
ization was counted.

For each trimester, the relative risk was obtained by calculating
the ratio of the cumulative incidence of major affective disorder in
exposed versus unexposed birth groups; 95% confidence intervals
(CI) were computed by using the Taylor series (14, pp. 74–75). The
null hypothesis of no association between famine exposure during
each period of gestation and diagnosis was tested by using the chi-
square statistic (14, p. 163).

RESULTS

Analysis by Time of Ascertainment

As previously discussed, we examined whether the
findings of our previous study could be demonstrated
by using the newly ascertained cases from the same
famine-exposed Dutch birth groups. The results are
summarized in table 1. The risk of major affective dis-
order requiring hospitalization (ICD-9 code 296) after
prenatal famine was greater for exposure during the
second and third trimesters than for unexposed sub-
jects. There was no significant association between ex-
posure to prenatal famine during the first trimester and
major affective disorder requiring hospitalization. Al-
though the second-trimester association fell short of
significance, these findings are similar to those re-
ported in our previous article (1).

TABLE 1. Incidence of Major Affective Disorder Requiring Hospitalization in a Birth Cohort Exposed to Prenatal Famine During
the Dutch Hunger Winter of 1944–1945

Exposure by Group N

Cumulative Incidence of 
Major Affective Disorder 

per 1,000 Persons
Relative 

Risk 95% CI

Analysis

Wald χ2 (df=1) p

Time of ascertainment
New cases (1970–1996 excluding 1978–1991)

First trimester (N=9,635) 221 2.18 1.23 0.79–1.93 0.84 0.36
Second trimester (N=14,597) 36 2.47 1.40 0.98–1.99 3.44 0.06
Third trimester (N=17,615) 45 2.55 1.50 1.05–2.02 5.07 0.02a

Unexposed (N=115,435) 204 1.77
New plus previous cases (1970–1996)

First trimester (N=9,656) 42 4.35 1.14 0.83–1.56 0.66 0.41
Second trimester (N=14,645) 84 5.74 1.50 1.19–1.90 11.96 <0.001a

Third trimester (N=17,668) 98 5.55 1.45 1.17–1.81 11.42 <0.001a

Unexposed (N=115,877) 442 3.81
Sex (all cases)

Men
First trimester (N=4,984) 20 4.01 1.56 0.98–2.48 3.55 0.06
Second trimester (N=7,460) 36 4.83 1.87 1.30–2.69 11.91 <0.001a

Third trimester (N=8,941) 38 4.25 1.65 1.16–2.35 7.82 0.01a

Unexposed (N=59,405) 153 2.58
Women

First trimester (N=4,672) 22 4.71 0.92 0.60–1.42 0.14 0.71
Second trimester (N=7,185) 48 6.68 1.31 0.96–1.77 2.96 0.09
Third trimester (N=8,727) 60 6.88 1.34 1.02–1.77 4.39 0.04a

Unexposed (N=56,472) 289 5.12
Diagnostic subtype (all cases)

Unipolar affective disorder
First trimester (N=9,656) 23 2.38 1.22 0.80–1.87 0.84 0.36
Second trimester (N=14,645) 44 3.00 1.54 1.12–2.13 7.00 0.01a

Third trimester (N=17,668) 50 2.83 1.45 1.07–1.97 5.75 0.02a

Unexposed (N=115,877) 226 1.95
Bipolar affective disorder

First trimester (N=9,656) 15 1.55 0.99 0.58–1.67 0.00 0.97
Second trimester (N=14,645) 32 2.19 1.39 0.94–2.06 3.00 0.08
Third trimester (N=17,668) 37 2.09 1.33 0.94–1.90 2.57 0.11
Unexposed (N=115,877) 182 1.57

a Statistically significant (p<0.05).
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We then examined the relation of prenatal famine to
affective disorder, for cases from the entire period of
ascertainment, including the cases examined in our
previous article (1). The results are summarized in ta-
ble 1. The risk of affective disorder requiring hospital-
ization was significantly greater after exposure to fam-
ine during the second and third trimesters. These
results are similar in magnitude to those reported in
our previous study (1).

Analysis by Sex

In these analyses, we examined the relation between
prenatal famine during each trimester and major affec-
tive disorder separately for men and women, using
cases from the entire period of ascertainment. The re-
sults are also summarized in table 1. For men, the rel-
ative risk of major affective disorder requiring hospi-
talization was significant following exposure to
prenatal famine during the second and third trimesters.
There was a nonsignificant increase in risk for first-tri-
mester famine in men.

For women, the risk of major affective disorder was
greater than normal, albeit nonsignificantly, following
exposure to second-trimester famine and was signifi-
cantly greater following third-trimester famine. There
was no increased risk in women for exposure to first-
trimester famine.

Analysis by Diagnostic Subtype

In these analyses, we examined the relation between
exposure to prenatal famine during each trimester and
major affective disorder by the two principal diagnos-
tic subtypes, unipolar and bipolar affective disorders,
again using cases from the entire period of ascertain-
ment. The associations between exposure to prenatal
famine during the second and third trimesters were ev-
ident for patients with unipolar and bipolar affective
disorders, although these relations appeared to be
stronger for patients with unipolar disorder than for
bipolar disorder. These results are presented in table 1.

Separation of Effects of Prenatal Famine by Trimester

We conducted subsequent analyses in order to distin-
guish the effects of the individual trimesters on the risk
of developing affective disorder. In men, we investi-
gated whether the increased risk for affective disorder
after first-trimester famine was due to the effect of sec-
ond-trimester famine (because of the overlapping ex-
posure times for these two trimesters). For this pur-
pose, we divided the periods of exposure into “first
trimester only” (born October to December 1945),
“first plus second trimester” (born August to Septem-
ber 1945), and “second but not first trimester” (born
May to July 1945). Among the men exposed during
these three periods, the risk of developing major affec-
tive disorder was significantly increased only for the
group exposed in the second but not first trimester
(risk ratio=1.75, 95% CI=1.15–2.67; χ2=6.97, df=1,

p=0.01); there was no significant increase in risk for
those exposed in the first trimester only (risk ratio=
1.25, 95% CI=0.64–2.45; χ2=0.44, df=1, p=0.51).

In women, we examined whether the second or third
trimester was contributing to most or all of the ob-
served effects. Therefore, we divided the periods of ex-
posure into “second but not third trimester” and
“third trimester only” categories. We found that expo-
sure in each of these periods contributed nearly equally
to the effect: “second but not third trimester,” risk ra-
tio=1.33 (95% CI=0.89–1.99; χ2=1.98, df=1, p=0.16);
“third trimester only,” risk ratio=1.26 (95% CI=0.90–
1.76; χ2=1.80, df=1, p=0.18).

Moderate Famine Exposure

We next examined whether a dose-response relation
existed between prenatal famine exposure and affec-
tive psychosis; in other words, was greater exposure to
famine associated with a greater risk for affective psy-
chosis? For this purpose, we examined the relation be-
tween prenatal famine and affective disorder by using
birth cohorts exposed in utero to moderate famine (de-
fined by Susser and Lin [10] as average rations of
1000–1500 kcal/day in a trimester) but not to severe
famine at any time during gestation. The risk ratios
were 0.92 (95% CI=0.63–1.35; χ2=0.17, df=1, p=
0.68) for the first trimester, 1.11 (95% CI=0.82–1.51;
χ2=0.47, df=1, p=0.49) for the second trimester, and
0.91 (95% CI=0.66–1.26; χ2=0.32, df=1, p=0.57) for
the third trimester. Thus, our data are not compatible
with a dose-response effect of prenatal famine expo-
sure on the risk of developing affective disorder.

DISCUSSION

There are three major findings in the present study.
First, in a group of newly ascertained cases from the
same Dutch birth cohort, we have demonstrated find-
ings similar to those reported in our earlier study of
prenatal famine and affective disorder requiring hospi-
talization in adulthood (1). The results provide further
support for the hypothesis that middle to late ges-
tational nutritional deficiency—or its associated
factors—plays a role in the etiology of major affective
disorder. When we assume a causal relationship, the
attributable risk percent allows us to estimate the pro-
portion of cases of affective disorder in exposed sub-
jects that is accounted for by prenatal malnutrition.
For the birth groups exposed during the second and
third trimesters, these values are 33.6% and 30.3%,
respectively.

Second, using the larger data set afforded by the
more recently ascertained cases, for the first time we
have demonstrated an association between prenatal
famine and major affective disorder in women. A sig-
nificant effect was observed for exposure to famine
during the third trimester, and a notable increase, al-
beit nonsignificant, was shown for exposure to famine



194 Am J Psychiatry 157:2, February 2000

FAMINE AND AFFECTIVE DISORDER

in the second trimester. In regard to our previous study,
it should be noted that the magnitudes of these effects
were similar, which suggests that the negative finding
for women in that study was due to inadequate statis-
tical power. Although these new findings suggest that
the relation between prenatal malnutrition and affec-
tive disorder may not be sex specific, these effects ap-
pear to be somewhat weaker in women than in men.
Such differences might be explained in part by a
greater vulnerability of men to prenatal insult (15) and
by additional etiologic factors in women that may di-
lute the proportion of cases of affective disorder that
are attributable to prenatal famine.

Third, our results suggest that exposure to famine
during the second and third trimesters increases the
risk of developing both unipolar and bipolar affective
disorder. Although bipolar disorder has been demon-
strated to be more familial/genetic with regard to etiol-
ogy than unipolar affective disorder, the similarity in
the effect sizes observed for these two disorders may
perhaps be explained by our unique study group,
which is clearly enriched for environmental etiologies.
It should be further noted that these disorders may
have been caused by different nutritional deficiencies
or associated factors.

Potential Causal Mechanisms

There are two main causal mechanisms that should
be considered. In the first, prenatal nutritional defi-
ciency has a direct effect on the risk of developing ma-
jor affective disorder. In the second, the effect of prena-
tal famine on the risk of affective disorder is mediated
by another factor.

With regard to a direct effect of prenatal famine, it is
difficult to attribute outcomes to any single dietary con-
stituent because the diet was deficient in many micro-
and macronutrients and both types of deficiency are im-
portant causes of neurodevelopmental disorder (16). As
for micronutrients, prenatal folate deficiency causes
neural tube defects, and prenatal iodine deficiency re-
sults in cretinism. As for general malnutrition, animal
studies have shown that prenatal protein-calorie malnu-
trition markedly disrupts the development of brain
structures, such as the hippocampus, and impairs the
function of neurotransmitters, such as dopamine and
serotonin (17).

Although there are no known nutritional deficits that
occur exclusively in late gestation that have been linked
to neurodevelopmental disorder (as in the relation be-
tween periconceptional folate deficiency and neural
tube defects), a number of significant neurodevelop-
mental events occur during this time that may be rele-
vant to the development of affective disorder. These
events include the migration of neurons from the ven-
tricular zone to the neocortex and neuronal differentia-
tion (18, 19). Disturbances during these critical periods
may have a variety of outcomes that could increase the
vulnerability to psychiatric disorders, such as disrupted
neuronal migration or impaired synaptic connections,

evidence of which has been demonstrated in studies of
schizophrenia (20, 21). In fact, some postmortem stud-
ies of affective disorder have also demonstrated ectopic
neurons in the hippocampus (22), and neuroimaging
studies of patients with affective disorder have shown
ventriculomegaly and cortical sulcal prominence (3),
which may be of neurodevelopmental origin.

With regard to the second potential mechanism,
there are several scenarios involving factors that inter-
vene between prenatal famine and affective disorder. In
one example, severe famine increases maternal stress,
which in turn has a neurotoxic effect on the develop-
ment of the critical brain regions of causal relevance to
affective disorder. The plausibility of this mechanism is
supported by compelling data from animal studies in-
dicating that marked stress early in development leads
to long-term dysfunction of the hypothalamic-pitu-
itary-adrenal axis similar to the abnormalities of the
hormonal system found in major depression (23).

Relation to Previous Studies of Neurodevelopmental
Factors and Affective Disorder

These findings complement an emerging literature
that suggests that affective disorder may also have a
neurodevelopmental etiology. For example, van Os et
al. demonstrated lower educational test scores, later
attainment of motor milestones, and speech defects (2)
among children destined to develop affective disorder.
In addition, higher rates of birth during the winter and
spring months have been demonstrated in patients
with bipolar disorder, a finding that may be explained
by viral epidemics later in gestation (4).

Relation to Previous Findings Regarding Prenatal Famine
and Schizophrenia

We now consider a new interpretation of our previ-
ous findings on the Dutch Hunger Winter and schizo-
phrenia/schizophrenia spectrum disorder in light of the
results in the present study. Briefly, these studies dem-
onstrated a clear peak in the risk of schizophrenia and
of schizoid/schizotypal personality disorder in the
birth cohort exposed to severe famine during early ges-
tation. These effects were greater than twofold and sta-
tistically significant (10–12). Taking these findings to-
gether with the findings of the present study, one may
speculate, as did Crow (24) in regard to genetic etiolo-
gies, that there is a continuum of psychiatric disorders,
from affective disorder to schizophrenia, and that, fur-
thermore, the severity and type of disorders along this
continuum are related to the gestational timing of pre-
natal famine. In this paradigm, early gestational fam-
ine gives rise to schizophrenia, whereas later gesta-
tional famine gives rise to affective disorder. Of course,
this interpretation could be an oversimplification,
since, as just mentioned, prenatal famine encompasses
diverse nutritional and nonnutritional factors; thus,
these two disorders could each be caused by different
etiologic factors related to prenatal famine. Nonethe-
less, it is our view that this approach to a synthesis of
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findings provides an intriguing heuristic model for fu-
ture studies of prenatal environmental risk factors for
psychiatric disorders.

Limitations

Most of our study’s limitations are provided in pre-
vious publications (10–12). Briefly, they include 1) the
use of chart diagnoses rather than direct assessments
using research diagnostic criteria, which may contrib-
ute to diagnostic misclassification; 2) the use of group
rather than individual data, although exposure was
pervasive in the population; 3) the lack of information
on particular nutrients in the diet; 4) the assumption of
full-term pregnancy in estimating the time of exposure
on the basis of the time of birth, although the vast ma-
jority of births occurred at full term; and 5) the lack of
adjustment for potential confounders, such as social
class and familial liability to affective disorders. In re-
gard to social class, however, the exposed birth cohorts
were weighted toward the upper social classes, which
tend to reduce the estimated relative risks, rather than
create spurious associations. In regard to family liabil-
ity, the selective fertility of women genetically predis-
posed to major affective disorder might be invoked to
explain our findings. However, we do not believe that
our findings can be explained by selective fertility be-
cause decreased fertility occurred only in those ex-
posed to famine early in gestation (9). Finally, it should
be acknowledged that, generally speaking, all of the
odds ratios were relatively small, which suggests that
prenatal nutrition plays only a contributory role in the
etiology of affective disorder in our cohort.

CONCLUSIONS

These findings provide further evidence that prenatal
malnutrition in middle to late gestation, or its associ-
ated factors, may play a role in the etiology of major
affective disorder. We have demonstrated the effects
for men and women and for unipolar and bipolar af-
fective disorders. This study adds to a growing body of
literature indicating a neurodevelopmental basis for
the development of major affective disorder. Future
studies should be conducted to confirm the association
between prenatal famine and affective disorder by us-
ing direct diagnostic interviews to examine the neu-
rodevelopmental basis of this relation and to explore
potential interactions with genetic vulnerability.
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