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Fish contains high concentrations
of omega-3 polyunsaturated fatty
acids. Several studies have re-
ported depletions of omega-3 fats
among depressed patients, and a
cross-national comparison has re-
vealed a significant inverse corre-
lation between annual prevalence
of major depression and fish con-
sumption. In a sample of 3,204
Finnish adults, depressive symp-
toms were estimated with the
Beck Depression Inventory. A
frequency question was used to
measure fish consumption. Multi-
ple logistic regression analysis
was conducted to assess the asso-
ciation between depression and

fish consumption. After the analy-
sis adjusted for potential con-
founders, the likelihood of having
depressive symptoms was signifi-
cantly higher among infrequent
fish consumers than among fre-
quent consumers. (Psychiatric
Services 52:529–531, 2001)

F ish contains high concentrations
of omega-3 polyunsaturated fatty

acids, in particular docosahexaenoic
acid (DHA).  Because DHA is re -
quired for optimal neuronal function
but is derived solely from dietary
sources (1), it has been proposed that
infrequent dietary intake of fish may
increase predisposition to depressive
illnesses.

Estimates of Paleolithic diets and
the diets of evolutionary adaptation,
which may be considered optimal for
brain development and function, in-
dicate that human beings evolved
consuming diets containing equiva-
lent proportions of omega-3 fatty
acids and omega-6 fats. Corn and soy
seed oils, which are rich in omega-6
fats, were not available in abundance
during human evolution but have be-
come prevalent in modern Western
diets in the past 100 years and have
lowered the ratio of omega-3 to
omega-6 to about 1:25 (2). During the
past century, the prevalence of major
depression has increased worldwide. 

Consistent with these observations,

recent studies of depressed patients
have reported depletions of plasma or
cell membrane omega-3 polyunsatu-
rated fatty acids (3,4). Furthermore, a
cross-national comparison revealed a
50-fold variation in the annual preva-
lence of major depression, with high-
er prevalence rates strongly predicted
by lower fish consumption (5). In ad-
dition, in a recent double-blind,
placebo-controlled trial involving 30
patients with bipolar affective disor-
der, omega-3 supplements along with
usual treatment had a significant ben-
eficial effect on symptoms (6). 

The purpose of our cross-sectional
study was to examine the hypothe-
sized association between fish con-
sumption and depressive symptoms
in a large random sample of the pop-
ulation of Finland. In the areas of the
country surveyed, dietary fish comes
from thousands of lakes and from the
Baltic Sea. 

Methods
A large survey of cardiovascular risk
factors among Finnish adults was car-
ried out in 1992 in two coastal and
two lakeside areas. A random sample
of persons between the ages of 25 and
64 was drawn from the National Pop-
ulation Register for each of the four
areas. Details of the survey proce-
dures and other measurements have
been described elsewhere (7).

The total sample size for the study
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was about 8,000. The initial mailed
questionnaire included 132 health-
related questions. Respondents re-
turned the completed questionnaires
to local health centers, where their
responses were checked during a
medical examination. Participants
born between the 12th and the last
day of each month were chosen as a
subsample for the study addressing
psychosocial factors (N=5,105). 

After some clinical measurements,
this subsample was given another
questionnaire that included psy-
chosocial measures. Participants were
instructed to complete the question -
naire at home and return it by mail.
The total response rate in this sub-
sample was 67 percent (N=3,403).
Another 199 persons were excluded
from the study because of missing
data on some variables. The remain-
ing 3,204 subjects constituted our
sample population.

The level of depressive symptoms
was estimated with the 21-item Beck
Depression Inventory (BDI) (8). The
BDI score ranges from 0 to 63. Ac-
cording to established guidelines, we
considered scores below 10 to indicate
no depressive symptoms or minimal
depressive symptoms; 10 to 18, mild
symptoms; 19 to 29, moderate symp-

toms; and 30 to 63, severe symptoms.
For bivariate analyses, we di-
chotomized the BDI scores to normal
mood (scores of 0 to 9) and mild to se-
vere depressive symptoms (scores of 10
to 63). Cronbach’s alpha for the BDI
was .87, indicating good reliability.

Fish consumption was assessed
with a frequency question with six re -
sponse options: “How often do you
usually eat fish or fish meals? Please
consider the last six months.” Re-
sponses were 1, less than once a
month or never; 2, once or twice a
month; 3, once a week; 4, twice a week;
5, almost daily; and 6, once a day or
more often. Respondents who select-
ed 1 or 2 were considered infrequent
fish consumers.

All statistical analyses were con-
ducted with the SAS/STAT software
program. A hierarchical logistic re -
gression analysis, with all the covari-
ates forced into the model before the
fish consumption variable was en-
tered, was used to estimate the asso-
ciation between depressive symptoms
and fish consumption.

Results
On the basis of the BDI scores, 20 per-
cent of the study subjects (N=647) had
mild depressive symptoms, 6.3 percent

(N=201) had moderate symptoms, and
1.5 percent (N=48) had severe symp-
toms. Nearly two-thirds of the respon-
dents (64 percent, N=2,053) reported
eating fish or fish meals once or twice a
week, 6.3 percent (N=201) ate fish dai-
ly or almost daily, and about 30 percent
(N=950) consumed fish once or twice a
month or less often. 

At the bivariate level, mild to severe
depressive symptoms were more
prevalent among women who were in-
frequent fish consumers (those who
ate fish less than once a week) than
among women who were frequent fish
consumers (more than once a week)
(34.2 percent versus 27.0 percent;
χ2=9.05, df=1, p<.01). Among men a
similar trend was observed (28.5 per-
cent versus 25.9 percent), but the re-
sults were not statistically significant. 

Bivariate analyses showed that
compared with frequent fish con-
sumers, infrequent fish consumers
were younger on average, physically
less active, and less obese, and they
were more likely to have a lower
serum total cholesterol concentra-
tion, to be unmarried, to smoke, and
to drink large amounts of coffee.
Higher age, unmarried status, unem-
ployment, smoking, lower levels of
physical activity, greater degree of
obesity, low level of education, and
higher serum cholesterol concentra-
tion were associated with depressive
symptoms at the bivariate level.

Table 1 presents the results of the
multiple logistic regression analysis
with potential confounders. Infre-
quent fish consumption was inde-
pendently associated with depressive
symptoms in the hierarchical logistic
model. The likelihood of having mild
to severe depression was 31 percent
higher among infrequent fish con-
sumers than among frequent con-
sumers (odds ratio=1.31, 95 percent
confidence interval=1.10 to 1.56,
p<.01). When the analysis examined
men and women separately, depres-
sive symptoms were significantly as-
sociated with infrequent fish con-
sumption among women (OR=1.40,
95% CI=1.11 to 1.78, p<.01) but not
among men. 

Discussion and conclusions
Our results showed a relatively pow-
erful and independent association be-
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Table 1

Odds ratios of having depressive symptoms according to selected variables in a hi-
erarchical logistic regression model using data from 3,204 persons responding to
a health survey 

Wald Odds
Variable statistic ratio1 95% CI p<

Age (years) 48.8 1.03 1.02–1.04 .001
Single, divorced, or widowed 26.3 1.62 1.35–1.95 .001
Unemployment 16.4 2.13 1.48–3.08 .001
Current smoking 12.9 1.40 1.17–1.69 .001
Irregular physical activity2 12.1 1.33 1.13–1.57 .001
Female 8.1 1.28 1.08–1.52 .01
Body mass index (kg/m2) 5.1 1.02 1.00–1.04 .05
High alcohol intake3 2.7 1.22 0.97–1.54 ns
High coffee intake4 1.9 1.17 0.94–1.47 ns 
Low education level5 1.2 1.19 0.87–1.64 ns 
Serum cholesterol level 

(mmol/L) 0.4 1.03 0.95–1.11 ns 
Infrequent fish consumption6 9.4 1.31 1.10–1.56 .01

1 The odds ratio measures the odds of having depressive symptoms (among infrequent fish con-
sumers) relative to those of the comparison group (infrequent fish consumers). 

2 Once a week or less
3 More than 120 g of pure alcohol a week
4 Seven cups a day or more
5 Less than seven years of education
6 Less than once a week



tween fish consumption and depres-
sive symptoms in this population sam-
ple of 3,402 Finnish adults; the
strength of the association was espe-
cially impressive among women. The
reason for the gender difference is
unclear. 

Fish and seafood are the major
source of omega-3 fatty acids in the
human diet. Thus infrequent con -
sumption of fish could mean a low in-
take of omega-3 fatty acids and an el-
evated risk of depression. The find-
ings reported here are consistent
with cross-national comparisons of
fish consumption and prevalence
rates of depression and with direct
tissue quantification of omega-3 fat
concentrations among patients with
depression.

Because of the large sample, the
study did not include structured di-
agnostic interviews, such as the
Structured Clinical Interview for
DSM, or objective assessments of de-
pressive symptoms, such as the
Hamilton Depression Rating Scale.
Use of these measures would have
strengthened the findings.

We estimated the fish consumption
with a food-frequency questionnaire,
not with a food diary, which is a rela-
tive limitation of this study. However,
use of a food frequency questionnaire
to assess whether a person is eating a
prudent diet that contains fish and
other seafood has been shown to have
reasonable validity (9). 

One mechanism linking fish con -
sumption and depression may be the
regulation of serotonergic nervous
system function. Lower serotonergic
activity has been well established in
the pathophysiology of depression.
High cerebrospinal fluid concentra-
tions of 5-hydroxy-indoleacetic acid,
a metabolite of serotonin and an indi-
cator of brain serotonin turnover,
have been shown to be associated
with high plasma concentrations of
omega-3 polyunsaturated fatty acids
among healthy subjects (10). 

The findings reported here do not
show any causal linkage. Large-scale
intervention trials are needed before
dietary recommendations to increase
fish consumption or omega-3 polyun-
saturated fat intake are applied to
psychiatric patients or people in the
general population. ©
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