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Objective:  Low levels of docosahexaenoic acid, a polyunsatu-
rated fatty acid, and elevated ratios of omega-6/omega-3 fatty
acids are associated with major depression and, possibly, sui-
cidal behavior. Predicting risk of future suicidal behaviors by es-
sential fatty acid status merits examination. 

Method:  Plasma polyunsaturated fatty acid levels in phospho-
lipids were measured in 33 medication-free depressed subjects

monitored for suicide attempt over a 2-year period. Survival
analysis examined the association of plasma polyunsaturated
fatty acid status and pathological outcome. 

Results:  Seven subjects attempted suicide on follow-up.  A
lower docosahexaenoic acid percentage of total plasma polyun-
saturated fatty acids and a higher omega-6/omega-3 ratio pre-
dicted suicide attempt. 

Conclusions:     A low docosahexaenoic acid percentage and
low omega-3 proportions of lipid profile predicted risk of
suicidal behavior among depressed patients over the 2-year
period. If confirmed, this finding would have implications
for the neurobiology of suicide and reduction of suicide
risk. 

(Am J Psychiatry 2006; 163:1100–1102)

Depressive disorders are associated with low levels of
omega-3 plasma polyunsaturated fatty acids and elevated
omega-6/omega-3 ratios (1–5), while augmentation with
omega-3 plasma polyunsaturated fatty acids is reportedly
therapeutic (6). However, there is disagreement regarding
a possible link between plasma polyunsaturated fatty acid
status and suicidal behavior (7–9). In the present study, we
sought to prospectively determine whether plasma poly-
unsaturated fatty acid status is related to suicide attempt.

Method

Adult subjects (N=33) seeking treatment for depression gave
written informed consent, approved by our institutional review
board, and met criteria for a major depressive episode. Axis I di-
agnoses were based on the Structured Clinical Interview for DSM-
IV. Subjects were excluded for neurological or medical disease or

substance dependence and were off antidepressant medications
for at least 14 days prior to baseline assessments. The 24-item
Hamilton Depression Rating Scale and the Beck Scale for Suicidal
Ideation measured depression and suicidal thoughts. Lifetime ag-
gression was assessed using the Brown-Goodwin Aggression His-
tory. A suicide-attempt history was also obtained. Baseline fasting
plasma polyunsaturated fatty acid composition was analyzed us-
ing gas chromatography, and percentages of total phospholipid
fatty acids were determined for docosahexaenoic acid (22:6n-3),
eicosapentaenoic acid (20:5n-3), arachidonic acid (20:4n-6), and
omega-6/omega-3 ratio. Subjects received naturalistic psycho-
pharmacological inpatient (8 weeks) or outpatient (6 months)
treatment from the research team, followed by community-based
treatment. Research evaluations were performed at 3, 12, and 24
months by raters unaware of the subjects’ plasma polyunsatu-
rated fatty acid status.

Demographic/clinical attributes at study entry were tested for
associations with plasma polyunsaturated fatty acid levels using
Student’s t test, Pearson’s r, or Spearman’s rho correlations.
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Plasma polyunsaturated fatty acid status and omega-6/omega-3
ratio were entered separately into Cox proportional regressions,
with time to subsequent suicide attempt as outcome measure
and variables correlated with plasma polyunsaturated fatty acid
status as covariates. In additional, proportional hazards analyses,
effects of plasma polyunsaturated fatty acid levels or omega-6/
omega-3 ratio on suicide attempt status were adjusted for num-
ber of medications prescribed during the follow-up period as a
measurement of treatment intensity. For subsequent attempters,
only medications prescribed prior to the first attempt were con-
sidered. The effects of demographic/clinical attributes regarding
time to suicide attempt were likewise analyzed individually, with
proportional hazards modeling.

Results

Three of the 33 subjects were lost to follow-up, 23 were
nonattempters, and seven made at least one suicide at-
tempt. Two attempts were fatal. Subjects had a mean age of
40.4 (SD=11.9) years, with 16.6 (SD=8.4) years of illness du-
ration and 3.7 (SD=2.3) prior episodes of depression. On
admission, most subjects had failed recent treatment. Our
clinic has a reputation for suicide research and treatment
of suicidal patients, attracting a high proportion of suicide
attempters. Fifty-three percent of the present sample had a
history of previous suicide attempt. Four subjects had bi-
polar depression. Among these four, two were subsequent
attempters. Six attempters and 13 nonattempters had co-
morbid axis I diagnoses. Two attempters and eight nonat-
tempters had comorbid cluster B diagnoses.

In separate Cox proportional hazards analyses of the ef-
fects of demographic/clinical variables on suicide attempt
outcome, gender, body mass index, smoking status, in-
come, history of aggression, and average number of medi-
cations were not predictors of subsequent suicide at-
tempt. Younger age was a predictor of suicide attempt
(hazard ratio=0.91, p=0.034), with trends for prior suicide-
attempt history (hazard ratio=6.67, p=0.08) and baseline
suicidal ideation as predictors (hazard ratio=1.11, p=
0.064); p values were uncorrected for multiple compari-
sons in this exploratory study.

Lower docosahexaenoic acid percentages of total phos-
pholipid fatty acids (Figure 1) and higher omega-6/
omega-3 ratio predicted subsequent suicide attempts
(docosahexaenoic acid percentages of total phospholipid
fatty acids: p=0.002, hazard ratio=0.29; omega-6/omega-3:
p=0.008, hazard ratio=1.36). Of the clinical and demo-
graphic variables, only age and suicidal ideation had sig-
nificant correlations with docosahexaenoic acid percent-
ages of total phospholipid fatty acids (age: Pearson’s r=
0.41, p=0.02; ideation: Spearman’s rho = −0.43, p=0.02).
When entered into the survival analysis, these age and ide-
ation effects lost significance and were removed from the
model. The effects of docosahexaenoic acid percentages
of total phospholipid fatty acids or omega-6/omega-3 ra-
tio regarding time to suicide attempt were not altered by
adjusting for the number of medications prescribed dur-
ing the follow-up period. Neither arachidonic acid per-
centages of total phospholipid fatty acids nor eicosapen-

taenoic acid percentages of total phospholipid fatty acids
predicted suicide attempts.

Discussion

Our findings indicate that low docosahexaenoic acid
percentages of total phospholipid fatty acids and elevated
omega-6/omega-3 ratio predict suicidal behavior in major
depression. Moreover, plasma polyunsaturated fatty acid
status may mediate effects of age and suicidal ideation on
the outcome of suicide attempt. One possible explanation
for this is that plasma polyunsaturated fatty acid intake af-
fects neurobiological factor(s) specific to depression.
Plasma polyunsaturated fatty acid status has been impli-
cated in the putative serotonin-mediated link between
lower cholesterol and suicidality in humans and aggres-
sion in primates (10, 11). Low concentrations of cerebral
spinal fluid serotonergic metabolite 5-hydroxyindoleace-
tic acid (5-HIAA) are associated with suicide (12), while ce-
rebral spinal fluid 5-HIAA is positively correlated with
long-chain plasma polyunsaturated fatty acid levels in
normal subjects (13). Increased risk of suicide has also
been linked to elevated cerebral spinal fluid corticotropin-
releasing factor levels (14), which have been associated
with low plasma docosahexaenoic acid status (15). Thus,
low omega-3 fatty acids may adversely impact serotoner-
gic and corticotrophic function, resulting in greater vul-
nerability to suicide.

Strengths of this pilot study include a prospective de-
sign and no confound of medications on baseline fatty
acid levels. The relatively high number of prior suicide at-
tempters in the study population likely increased the
chances of detecting an effect, although our results may
not generalize to lower-risk populations. A limitation to
the study is that it cannot be determined whether psycho-

FIGURE 1. Kaplan-Meier Survival Analysis of Suicide At-
tempt Outcome by Docosahexaenoic Acid Percentages of
Total Phospholipid Fatty Acid Status Categorized by a Me-
dian Split of Percentage of Plasma Phospholipid Levels
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pathology affected dietary habits or vice versa. Future
studies should include data regarding subjects’ diet.

These preliminary results suggest that reduction of sui-
cide risk through increased intake of omega-3 fatty acids
merits investigation in a placebo-controlled study.
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