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Objectives. To evaluate if n-3 polyunsaturated fatty acids (PUFAs) and lipid levels are associated with episodes of
self-harm or depression over a 10-year period.

Methods. We included 40 individuals who self-harmed and 40 controls. Episodes of self-harm and depression were
ascertained and levels of depression, impulsivity, suicidal ideation and plasma lipid levels measured at baseline and at
10-year follow-up.

Results. Further episode(s) of self-harm occurred in 26% of cases. Omega-3 PUFAs or lipids were not predictive of
depressive or self-harm episodes. Baseline eicosapentaenoic acid levels weremodestly correlated with suicidal ideation at
follow-up and dihomo-γ-linolenic acid and arachidonic acid were modestly correlated with motor impulsivity at
follow-up in cases.

Conclusions. Despite significant negative correlations at baseline between plasma lipids, n-3 PUFAs and psycho-
pathology, these levelswere not predictive of clinical outcome over a 10-year period. Further research however is required
due to the relatively low sample size and the risk of selection bias due to loss to follow-up in this study.
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Introduction

Epidemiological, experimental and clinical data indi-
cate that low levels of circulating lipids, cholesterol, and
n-3 polyunsaturated fatty acids (PUFAs) (attained from
fish and shellfish) are risk factors for impulsive and
depressive behaviours (Edwards et al. 1998). For
example, an association of low cholesterol with a recent
act of self-harm has frequently been demonstrated
(Garland et al. 2000; Lester, 2002). We previously
demonstrated that individuals who self-harmed
(intentional overdoses) had lower circulating plasma
levels of cholesterol, low-density lipoprotein (LDL),
total n-3 and n-6 PUFAs and lower plasma levels of the
principal central nervous system (CNS) n-3 PUFAs,
docosahexaenoic acid (DHA) and eicosapentaenoic
acid (EPA) compared with individuals who had no
history of self-harm (Garland et al. 2007). Given these

findings, we performed a 12-week randomised control
trial (RCT) in a different cohort of individuals who
engaged in self-harm and demonstrated that indivi-
duals taking n-3 PUFAs (1.2 g EPA and 0.9 g DHA
daily) displayed significant improvements inmood and
stress levels, and had reduced suicidal ideation com-
pared with individuals taking placebo (Hallahan et al.
2007). Indeed, meta-analytic data have demonstrated
that n-3 PUFA formulations where EPA is the pre-
dominant compound have antidepressant efficacy for
individuals with a clinically diagnosed major depres-
sive disorder (Hallahan et al. 2016). In addition, several
RCTs have demonstrated that omega-3 PUFAs reduce
impulsivity and/or aggression (Hamazaki et al. 1999;
Itomura et al. 2005).

Whilst, EPA and DHA levels and their putative
association with major depressive disorder (MDD) and
impulsivity may be a ‘state phenomenon’, the slow
turnover of DHA in the brain in particular (half-life of
2.5 years) (Umhau et al. 2009), also suggests a potential
role for n-3 PUFA levels as a ‘trait phenomenon’.

It is thus possible that there is a greater risk of
self-harm and psychopathology pre-disposing to
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self-harm in individuals with low n-3 PUFA levels.
Consequently, the primary aim of this study was to
examine if low baseline lipid and PUFAs level were
associated with increased rates of self-harm over a
10-year period. Secondary aims were to examine if
baseline low lipid and PUFA levels were associated
with higher rates of depressive episodes over a 10-year
period and higher rates of both depression and impul-
sivity when measured at 10-year follow-up.

Materials and methods

Participants

All individuals including 40 cases and 40 healthy con-
trols aged 16–65 involved in the original study (Garland
et al. 2007), were invited to participate in this 10-year
follow-up study. None of the participants were
reviewed for the purposes of this study in the interim
period. Cases in our original study consisted of
consecutive individuals who presented to the Emer-
gency Department of Galway University Hospital over
an 18-month period secondary to self-harm. The original
exclusion criteria were consumption of fish more than
once a week or supplements containing n-3 PUFAs
including EPA or DHA; age <16 or >65 years; requiring
resuscitation with fluids or ventilator support following
self-harm; serious injury or medical complication fol-
lowing self-harm; current psychiatric diagnoses of
addiction, psychotic disorders, or eating disorders; pre-
sence of any illness, treatment or diet known to affect
plasma cholesterol; history of cardiovascular or lipid
disorder; recent weight loss, regular use of or self-harm
utilising psychotropic agents (as these substances would
interfere with measures of platelet serotonin which was
measured in the initial study). All cases were reviewed
within 18 hours of arrival at the Emergency Department
and before any psychiatric intervention. Controls,
matched for age and gender, were recruited from the
medical day ward. The same exclusion criteria were
applied with the addition that they had no previous or
current psychiatric history. Of the original 80 partici-
pants, 48 individuals participated in the follow-up study
(23 cases and 25 controls) (see Fig. 1 – Flow diagram).

Assessments

Participants (n = 48) underwent a comprehensive
psychiatric interview with the researcher (A.T.G.,
I.T.M., J.L., B.H.) (a senior psychiatrist) in relation to the
presence of anymajor mental health disorder according
to International Classification of Diseases – 10 (ICD-10)
operational criteria and where doubt existed in relation
to a diagnosis, participants consented for their own
treating psychiatrist or clinician to be contacted for
diagnostic clarification. Demographic data, fish

consumption, n-3 PUFA supplement intake (a wide
variety of supplements were enquired about), weekly
alcohol intake and a current body mass index (BMI)
was attained from each participant at follow-up. All
participants (n = 48) completed the following psycho-
metric instruments:

∙ Suicide Intent Scale (SIS) (Beck et al. 1974): a 15-item
self-report scale measuring suicidal ideation and
intent. Each item is rated from 0 to 2, giving a total
score range from 0–30, with scores of 14 or greater
indicating high suicide intent. Good reliability for the
scale and especially for the sub-scale assessing self-
reported suicidal intent has been demonstrated
(Freedenthal, 2008).

∙ Beck Depression Inventory (BDI) (Beck et al. 1961): a
21-item self-report questionnaire measuring depres-
sive symptoms. Each item is rated 0–3, giving a total
score of 0–63. The reliability and validity of the BDI in
a variety of populations has frequently been reported
(McPherson & Martin, 2010).

∙ Barratt Impulsivity Scale-II (BIS) (Barratt, 1974): a
30-item self-report questionnaire that evaluates three
sub-scales of impulsivity: attention, motor and non-
planning impulsivity. Each item is measured on a
four-point Likert scale ranging from ‘rarely/never’ to
‘almost always/always’, giving a total score of 0–90.
Good validity and internal consistency has been
demonstrated with this instrument in a variety of
environments (Patton et al. 1995).

∙ Sheehan Disability Scale (SDS) (Sheehan, 1983): a
brief self-report tool that evaluates on a 10-point
anchored visual analogue scale, functional impair-
ment on three inter-related domains; work/school,
social and family life. It has proven validity and
reliability for measuring disability in a variety of
settings and for individuals with a variety of mental
health difficulties (Luciano et al. 2010).

Fig. 1. Flow diagram of participants.
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∙ Overt Aggression Scale Modified (OAS-M) (Coccaro
et al. 1991): a semi-structured interview with proven
reliability, validity and is sensitive to change (Coccaro
et al. 1991). It assesses four clusters of aggressive
behaviour: verbal assault, assault against others,
assault against objects and assault against self. The
three sub-scales measure aggression, irritability and
suicidality. Good inter-rater reliability has been
demonstrated for this instrument in a variety of
settings (Endicott et al. 2002).

Laboratory methods

Fasting ante-cubital venous blood was drawn from
participants for cholesterol measures. PUFA analysis
was unable to be performed on the samples, as the
samples were inadvertently spoiled. Total plasma
cholesterol was measured on a Beckman Synchron CX7
Analyser (Diamond Diagnostics, MA, USA) by an
enzymatic timed end-point method (Allain et al. 1974).
Baseline plasma PUFA levels were extracted as detailed
in the original study (Garland et al. 2007).

Statistical analysis

Data were analysed utilising the Statistical Package for
Social Sciences 20.0 for Windows (SPSS Inc., IBM,
New York, USA). Proportions of nominal variables
were compared using the χ2-test or Fisher’s exact test
where appropriate. Continuous normally distributed
variables (including n-3 and n-6 PUFAs and lipid
levels) were expressed as mean values with their
standard errors to compare cases and controls using the
independent t-test, andwith analysis of co-variance, the
covariate being social class, smoking (as these variables
were significantly different between the two groups).
Changes in psychometric measures comparing groups
were analysed using paired t-tests. Logistic regression
models were used to ascertain if n-3 or n-6 PUFAs were
predictive of future episodes of self-harm or depres-
sion, with confounding factors including smoking
status, employment status and social class. Linear
regressionmodels were also used to evaluate if baseline
PUFA or lipid levels were associated with levels of
impulsivity, depression, disability, aggression,
irritability and suicidality.

Results

Demographic and clinical characteristics

Table 1 displays the demographic characteristics of
cases and controls at 10-year follow-up. Cases, similar
to the original study had a higher prevalence of
smoking and excess alcohol intake and were less likely
to exercise regularly, and were from a lower

socio-economic class. BMI and ‘fish oil’ intake (either by
fish consumption or supplement use) was similar in
both groups, with ‘fish oil’ intake increased in both
groups over the 10-year follow-up period (none had
consumed ‘fish oils’ at baseline). Of the nine cases who
consumed ‘fish oils’ regularly at follow-up, five con-
sumed fish on two ormore occasions per week and four
took n-3 PUFA supplements on a daily or near daily
basis. Four controls consumed fish regularly at follow-
up and three took n-3 PUFA supplements at follow-up.
All individuals who consumed ‘fish-oil’ regularly had
been doing so for a minimum of 3 years. Cases were
more likely to have a past psychiatric history and have
first degree family members with a psychiatric history.
In total, 23 participants (48%) were ⩽ 26 years of age at
baseline [10 cases (44%) and 13 controls (52%)], but no
significant difference except for higher rates of being
single were noted between those individuals ⩽26 years
of age compared with those >26 years of age on any
demographic or clinical measure.

Over the 10-year period, themarital status of controls
had changed significantly, with a greater percentage of
individuals married (68% v. 36%, p = 0.003), whereas
the marital status of cases had not statistically altered
(17% v. 26%, N.S.). There was an increase in the number
of individuals in active employment in the control
group (96% v. 64%, p = 0.008) unlike cases (44% v. 44%,
N.S.). Although cases exercised less frequently than
controls at both baseline and at follow-up, a significant
increase in the number of cases engaging in exercise
was noted (48% v. 17%, p = 0.005) unlike controls (80%
v. 64%, N.S.). Neither group demonstrated an alteration
in the proportions of individuals smoking or consum-
ing excess alcohol over the 10-year period.

At 10-year follow-up, cases demonstrated reduced
levels of depressive symptoms, suicidality, impulsivity
(total and all sub-scales) and higher cholesterol, LDL
and BMI scores compared with baseline (Table 2).
Controls demonstrated reduced attentional impulsivity,
and increased BMI scores compared with baseline
(Table 2). At follow-up, cases had higher mean scores on
the BDI, BIS (total and all sub-scales), OAS-M
(all sub-scales) and SDS compared with controls (see
Table 1).

Episodes of self-harm and depression

Of the 23 cases at baseline in this study, 10 (43%) dis-
played high suicide intent on interview post self-harm.
At 10-year follow-up, cases were more likely to have
engaged in self-harm compared with controls (26% v.
4%, p = 0.04). Individuals who re-engaged in self-harm
(n = 6, all by overdose) had higher impulsivity
(p< 0.001), depression (p = 0.028) and suicidal ideation
(p = 0.01) scores as measured by the BIS, BDI and SIS at
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Table 1. Demographic and clinical data at 10-year follow-up

Cases Controls
Statistics

Variables n (%) n (%) χ2 df p

Gender 0.479 1 0.489
Male 7 (30.4) 10 (40.0)
Female 16 (69.6) 15 (60.0)

Employment status 15.995 1 <0.001
Employed 10 (43.5) 24 (96.0)
Unemployed 13 (56.5) 1 (4.0)

Alcohol misuse 16.599 1 <0.001
Yes 16 (69.6) 3 (12.0)
No 7 (30.4) 22 (88.0)

Socio-economic class 12.018b 1 0.013b

I 0 (0.0) 5 (20.0)
II 3 (13.0) 8 (32.0)
III 7 (30.4) 8 (32.0)
IV 7 (30.4) 3 (12.0)
V 6 (26.1) 1 (4.0)

Married status 13.01b <0.001b

Single 14 (60.9) 7 (28.0)
Married 4 (17.4) 17 (68.0)
Separated 4 (17.4) 1 (4.0)
Widowed 1 (4.3) 0 (0.0)

Smoker 6.8179 1 0.009
Yes 13 (56.5) 5 (20.0)
No 10 (43.5) 20 (80.0)

Regular exercise 5.421 1 0.019
Yes 11 (47.8) 20 (80.0)
No 12 (52.2) 5 (20.0)

Fish oil intakea 0.668 1 0.414
Yes 9 (39.1) 7 (28.0)
No 14 (60.9) 18 (72.0)

Psychotropic medication 0.0004b

Yes 9 (39.1) 0 (0.0)
No 14 (60.9) 25 (100)

Deliberate self-harm 0.044b

Yes 6 (26.1) 1 (4.0)
No 17 (73.9) 24 (96.0)

Past psychiatric history 20.202 1 <0.001
Yes 15 (65.2) 1 (4.0)
No 8 (34.8) 24 (96.0)

Family psychiatric history 7.442 1 0.006
Yes 11 (47.8) 3 (12.0)
No 12 (52.2) 22 (88.0)

Mean (S.D.) Mean (S.D.) t/z p
Age 41.3 (11.6) 40.9 (11.6) 0.127 0.899
BMI 25.8 (4.67) 25.2 (4.86) 0.445 0.659
Suicide Intent Scale 4.17 (6.86) 0 (0) 2.918 <0.001c

Beck Depression Inventory 14.7 (14.8) 2.08 (3.1) 4.013 <0.001c

Sheehan Disability Scale 10.18 (10.6) 0.32 (1.25) 4.341 <0.001c

Barratt Impulsivity Scale-II
Total 68.04 (11.86) 57.25 (10.7) 3.278 0.002
Attention 17.3 (4.28) 13.04 (3.52) 3.737 <0.001
Motor 23.17 (5.68 19.88 (2.82) 2.506 0.017
Non-planning 27.57 (5.3) 24.33 (6.38) 1.885 0.658
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10-year follow-up compared with those who did not
engage in further self-harm (Table 1). Four of the six
cases who engaged in self-harm previously had high
suicidal intent (SSI⩾ 14) at baseline (Fisher’s exact
p = 0.35) and three of these individuals also had high
suicidal intent at follow-up (Fisher’s exact p = 0.04).
Only four individuals had high suicidal intent at

follow-up. Eight cases suffered from depressive
episodes (all being prescribed antidepressant medica-
tions) over the 10-year period (ranging from one to four
episodes) with two having hospital admissions to acute
mental health units secondary to experiencing a
depressive episode. At baseline, two cases fulfilled
ICD-10 criteria for MDD and a further four fulfilled

Table 1. (Continued )

Cases Controls
Statistics

Variables n (%) n (%) χ2 df p

OAS-M
Aggression 3.43 (4.79) 0.20 (0.52) 3.179 0.021c

Irritability 2.35 (2.53) 0.56 (1.04) 3.147 0.004c

Suicidality 0.83 (1.3) 0.04 (0.2) 2.864 0.006c

Lipid measurements
Total cholesterol 5.31 (1.08) 5.3 (1.02) 0.47 0.963
Triglycerides 1.72 (1.32) 1.4 (0.84) 0.814 0.705c

LDL 2.96 (0.98) 3.07 (0.76) −0.328 0.587
HDL 1.52 (0.44) 1.61 (0.48) −0.549 0.745

BMI, bodymass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein; OAS-M, Overt Aggression ScaleModified.
For categorical variables we employed χ2-test (df and p) or Fisher’s exact test if <5 in any group compared. For continuous data, we
utilised independent t-tests (t, p) or if not parametrically distributed, the Mann–Whitney U-test (z, p).

a Fish consumption at least twice a week or consumption of n-3 formulations from a pharmacy or health food store (including but
not limited to Mor-Epa, Max-EPA, Omacor, Efamol Brain, Seven Seas Pulse, Krill oil, Flaxseed oil, Equazen and some homebrand
compounds).

b Fisher’s exact test.
cMann–Whitney U-test.

Table 2. Change in clinical variables over 10-year period

Cases Controls

Variables Mean change (S.D.) 95% CI p Mean change (S.D.) 95% CI p

BDI −10.32 (18.08) −18.33, −2.30 0.014 1.80 (2.72) 0.68, 2.92 0.003
SISa −7.17 (8.07) −10.66, −3.68 <0.001 – – –

Barratt Impulsivity Scale
Total −12.39 (10.23) −16.82, −7.97 <0.001 −3.50 (9.29) −7.42, 0.42 0.078
Attention −4.70 (4.98) −6.85, −2.54 <0.001 −2.33 (3.36) −3.75, −0.92 0.002
Motor −4.22 (5.73) −1.74, −1.19 0.002 −1.17 (3.51) −2.65, 0.39 0.161
Non-planning −3.48 (5.22) −5.74, −1.22 0.004 0.00 (6.23) −2.63, 2.63 1.000

Total Cholesterol 1.18 (1.03) 0.65, 1.71 <0.001 0.60 (1.06) 0.01, 1.19 0.046
Triglycerides 0.53 (0.54) −0.73, 0.84 0.888 0.34 (0.84) −0.13, 0.81 0.140
LDL 1.05 (1.01) 0.51, 1.59 0.001 0.33 (0.97) −0.21, 0.86 0.211
HDL 0.06 (0.54) −0.23, 0.35 0.685 0.18 (0.28) 0.15, 0.34 0.035
BMI 2.78 (3.50) 1.27, 4.30 0.001 1.97 (2.30) 0.97, 2.96 <0.001

BDI, Beck Depression Inventory; BMI, body mass index; CI, confidence interval; HDL, high-density lipoprotein; LDL, low-
density lipoprotein; SIS, Suicide Intent Scale. Changes in clinical scoreswere attained using paired t-tests and p-values represent the
change in scores over time within group (cases or controls).

a All controls scored 0.
Significance set at p< 0.01.
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criteria for an adjustment disorder. However at 10-year
follow-up, five cases fulfilled ICD-10 diagnostic criteria
for MDD disorder, two fulfilled criteria for bipolar
affective disorder and three individuals fulfilled criteria
for an adjustment disorder. None of the control group
had any admissions to acute mental health units and
none experienced depressive episodes or fulfilled
ICD-10 diagnostic criteria for a depressive episode over
the 10-year period, although one control engaged in an
episode of self-harm. Although there was a mean
increase in BDI scores in controls (Table 2), the mean
BDI score at 10-year follow-up was only 2.1 (S.D. = 3.1),
with p> 0.01. Nomember of the control group similarly
fulfilled ICD-10 diagnostic criteria for any other major
mental health disorder.

Plasma PUFA and lipid levels and relationship to
self-harm and depressive episodes

Table 3 displaysmean fatty acid and lipid levels in cases
and controls at baseline for the 48 individuals who
participated at follow-up. Total fatty acids levels or
mean levels of specific n-3 or n-6 PUFAs did not differ
significantly between cases and controls. When the
entire cohort (n = 80) was included at baseline, mean
levels of the n-6 PUFAs, linolenic acid and dihomo-

γ-linolenic acid (DGLA) and the n-3 PUFAs, DHA and
EPA were lower in cases than controls.(p< 0.05)
(Garland et al. 2007). Baseline total n-3 PUFA levels
were not associated with any demographic factors
(socio-economic class, exercise, smoking or alcohol use)
at follow-up. Similar to the entire cohort, cases who
participated in this study, had lower LDL (p = 0.003)
and higher triglyceride (p< 0.001) concentrations
compared with controls at baseline, however at follow-
up no differences were observed between cases and
controls for any lipid measure (see Table 1).

Baseline levels of total fatty acids, total n-3 PUFAs,
total n-6 PUFAs and EPA, DHA, arachidonic acid (AA)
and DGLA were not predictive of further self-harm or
depressive episodes in the 10-year follow-up period,
before or after adjusting for confounders (smoking,
employment status). Triglycerides levels predicted
future depressive episodes; however, this finding
was no longer significant, in adjusted analyses.
Baseline DGLA was associated with increased
motor impulsivity (B = 0.144, S.E. = 0.064, t = 2.264,
p = 0.03), before controlling for multiple testing.

Correlation between clinical data and plasma lipid and
PUFA levels

Table 4 displays the partial correlations between base-
line n-3 and n-6 PUFAs and scores on the BIS, the BDI,
the SDS and the OAS-M adjusting for alcohol, social
class and smoking at 10-year follow-up. There were no
significant correlations between impulsivity and
depression scores and total n-6 and n-3 PUFAs. AAwas
moderately correlated with impulsivity in controls
(r = 0.61, p = 0.003). In relation to suicidality (mea-
sured on the OAS-M), there was a modest correlation
between baseline EPA levels (r = 0.488, p = 0.034),
total n-3 PUFAs (r = 0.477, p = 0.039) and AA levels
(r = 0.458, p = 0.049) and suicidal ideation for cases.
Other correlations were also noted, but did not remain
statistically significant after controlling for multiple
testing.

In relation to lipids, a modest positive correlation
was detected between mean baseline triglyceride level
and total BIS score at 10-year follow-up for the entire
cohort (r = 0.316, p = 0.03), with no other significant
correlations between baseline or follow-up lipid scores
and impulsivity, depression or suicidality at 10-year
follow-up noted.

Fish-oil consumption and clinical associations

All of the cases who engaged in self-harm did not con-
sume ‘fish oils’ on a regular basis (Fisher’s exact
p = 0.048). Seven of the eight cases who suffered from a
depressive episode similarly did not consume ‘fish oils’
regularly (Fisher’s exact p = 0.086). In addition,

Table 3. Baseline plasma concentration of fatty acids and lipids in
individuals who self-harmed and controls

Plasma fatty
acids

Cases
(n = 23)

Controls
(n = 25)

Statistics

(μg/ml) Mean (S.D.) Mean (S.D.) t p

n-3 PUFA
Total 9.83 (2.99) 10.04 (4.14) −0.691 0.489a

ALA 1.94 (0.95) 1.59 (0.61) −1.693 0.091a

DHA 4.31 (1.64) 4.48 (1.79) −0.340 0.943
EPA 2.22 (1.12) 2.60 (2.44) −0.041 0.967a

n-6 PUFA
Total 92.7 (1.35) 93.50 (1.37) −2.373 0.689
LA 60.66 (9.17) 69.53 (11.91) −2.875 0.192
AA 16.08 (4.31) 15.19 (3.79) 0.764 0.850
DGLA 3.40 (1.25) 3.71 (0.96) −0.944 0.098

Lipids
Total
cholesterol

4.23 (1.03) 4.67 (0.78) −1.678 0.100

Triglycerides 1.63 (0.72) 0.97 (0.42) 3.932 0.0002
LDL 1.87 (0.93) 2.6 (0.39) −3.089 0.003
HDL 1.64 (0.58) 1.61 (0.72) 0.282 0.779

AA, arachidonic acid; ALA, α-linolenic acid; DGLA,
dihomo-γ-linolenic acid; DHA, docosahexanoic acid; EPA,
eicosapentaenoic acid; HDL, high-density lipoprotein; LA,
linolenic acid; LDL, low-density lipoprotein, PUFA, poly-
unsaturated fatty acid.

aMann–Whitney U-test.
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Table 4. Correlation between polyunsaturated fatty acids (PUFAs) and impulsivity and psychometric scales at 10-year follow-up

Total group DSH Controls

r p r p r p

Barratt Impulsivity Scale
n-6 PUFA
Total 0.180 0.247 0.023 0.924 0.404 0.069
AA 0.374 0.014 0.452 0.052 0.610 0.003
DGLA 0.157 0.314 0.491 0.033 0.214 0.351

n-3 PUFA
Total 0.049 0.756 0.238 0.326 −0.037 0.872
DHA 0.024 0.879 0.225 0.354 0.025 0.915
EPA −0.003 0.985 0.297 0.217 −0.145 0.532

Beck Depression Inventory
n-6 PUFA
Total 0.111 0.477 0.227 0.349 0.009 0.967
AA 0.228 0.142 0.465 0.045 0.334 0.138
DGLA 0.078 0.620 0.299 0.213 0.058 0.803

n-3 PUFA
Total 0.008 0.960 0.250 0.303 −0.174 0.449
DHA 0.083 0.597 0.389 0.100 0.012 0.959
EPA −0.007 0.962 0.300 0.213 −0.240 0.294

Sheehan Disability Scale
n-6 PUFA
Total 0.133 0.394 0.455 0.051 −0.116 0.615
AA 0.092 0.558 0.293 0.223 −0.154 0.504
DGLA −0.098 0.531 0.127 0.605 −0.122 0.598

n-3 PUFA
Total 0.023 0.881 0.238 0.327 −0.118 0.611
DHA 0.193 0.215 0.558 0.013 0.124 0.591
EPA −0.020 0.898 0.202 0.407 −0.176 0.445

OAS-M
Irritability
n-6 PUFA

Total −0.004 0.978 −0.021 0.931 0.075 0.746
AA 0.207 0.184 0.457 0.049 0.303 0.181
DGLA 0.107 0.494 0.458 0.048 −0.024 0.919

n-3 PUFA
Total 0.023 0.883 0.232 0.340 −0.034 0.885
DHA 0.069 0.661 0.264 0.275 0.211 0.359
EPA −0.006 0.970 0.285 0.237 −0.132 0.570

Aggression
n-6 PUFA

Total −0.123 0.433 −0.110 0.653 −0.008 0.973
AA 0.074 0.637 0.228 0.348 0.246 0.282
DGLA 0.022 0.889 0.277 0.252 −0.084 0.717

n-3 PUFA
Total 0.047 0.767 0.022 0.927 −0.084 0.717
DHA −0.108 0.491 −0.017 0.946 −0.025 0.916
EPA −0.015 0.925 0.085 0.731 −0.130 0.573

Suicidality
n-6 PUFA

Total −0.081 0.606 −0.117 0.633 0.082 0.696
AA 0.147 0.347 0.458 0.049 −0.038 0.855
DGLA 0.013 0.936 0.256 0.290 −0.016 0.940

n-3 PUFA
Total 0.095 0.546 0.477 0.039 −0.041 0.858
DHA 0.037 0.813 0.379 0.109 0.141 0.501
EPA 0.066 0.674 0.488 0.034 −0.086 0.683

AA, arachidonic acid; DGLA, dihomo-γ-linolenic acid; DHA, docosahexanoic acid; DSH, deliberate self-harm; EPA, eicosa-
pentaenoic acid; OAS-M, Overt Aggression Scale Modified; PUFA, polyunsaturated fatty acid. Correlation data adjusted for
alcohol, social class and smoking at 10-year follow-up.
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statistically significant lower scores on the BDI, SIS and
BIS (total, attentional and motor impulsivity) were
noted in ‘fish-oil’ consumers (Table 5); however caution
is required in interpretation given the low numbers
compared.

Discussion

Individuals who self-harmed had lower circulating
levels of cholesterol, LDL, n-6 and n-3 PUFAs (as mea-
sured at baseline) compared with healthy controls.
Over a 10-year period, cases continued to engage in
more self-harm and experience greater levels of
depression, impulsivity and aggression/irritability
compared with healthy controls. Furthermore, they
continued to have lower levels of employment, be of
single marital status, consume alcohol to excess, smoke
and exercise less regularly.

Baseline levels of lipids, n-3 or n-6 PUFAs were not
predictive of future depressive or self-harm episodes,
and although EPA was associated with suicidal idea-
tion at follow-up, this finding did not remain significant
after controlling for multiple testing. Only one quarter
of the cases (and no controls) engaged in self-harm and
consequently even if PUFA or lipid levels were
predictive of future self-harm, we may have been
under-powered to detect this. The rates of self-harm
(26%) in this study are consistent with those found by
other groups over similar durations of time (Hawton &
Harris, 2008; Oude Voshaar et al. 2011). Although,
previously we demonstrated a reduction in suicidal
ideation in individuals taking n-3 PUFAs (1.2 g EPA
and 0.9 g DHA daily) compared with placebo

(Hallahan et al. 2007); no association between omega-3
PUFA ingestion and reduced suicidal ideation,
self-harm or suicide has also been shown (Hakkarainen
et al. 2004; Tsai et al. 2014). Indeed a dearth of research
studies have been undertaken to date investigating this
topic; however a controlled trial investigating if n-3
PUFAs reduce suicide attempts and completed suicides
is presently being conducted (Defence Medical
Research Development Program 12023001).

In addition to the slow turnover of DHA in the brain,
it is possible that anti-apoptotic (Mukherjee et al. 2007)
and anti-oxidant effects of n-3 PUFAs (Farooqui et al.
2007) may in populations with higher levels of n-3
PUFAs provide a sustained neuroprotective effect. The
corollary may be more probable. Indeed, frequent
‘fish-oil’ consumers demonstrated reduced levels of
self-harm, reduced depressive symptoms and reduced
impulsivity and although the sample size is small and
caution is required with interpretation, PUFAs may
have greater relevance as markers of current mental
health outcomes.

Baseline triglyceride concentrations were also posi-
tively associatedwith impulsivity measurements in this
study. This finding is consistent with a previous study
demonstrating in a large population that serum
triglyceride concentration are associated (albeit only
modestly) with greater levels of hostile acts (r = 0.13,
p = < 0.001) (Fowkes et al. 1992).

There are a number of limitations with this study.
The initial sample size was modest and only 60% of
participants (n = 48) recruited at baseline engaged in
this follow-up study. However, approximately equal
numbers of cases and controls were recruited andmean
baseline psychometric, lipid and PUFA levels were not

Table 5. Fish-oil consumption and effect on clinical variables

Fish-oil consumer
(n = 9)

Non-fish-oil consumer
(n = 14)

Statistics

Variables n (%) n (%) χ2 p

Self-harm episode 0 (0.00) 6 (42.86) 5.22 0.048a

Depressive episode 1 (11.11) 7 (50.00) 3.65 0.086a

Mean (S.D.) Mean (S.D.) t p
BDI 4.44 (3.58) 21.29 (15.57) 3.89 0.001
SIS 1.00 (1.23) 6.21 (8.20) 2.34 0.035
BIS
Total 60.22 (4.32) 73.07 (12.54) 3.52 0.003
Attentional 14.78 (2.33) 18.93 (4.51) 2.89 0.009
Non-planning 26.44 (4.22) 28.29 (5.93) 0.87 0.395
Motor 19.00 (3.54) 25.86 (5.20) 3.76 0.001

BDI, Beck Depression Inventory; BIS, Barratt Impulsivity Schedule; SIS, Suicide Intent Scale.
a Fisher’s exact test.
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different between individuals who participated in this
follow-up study and thosewho did not. Thus, it is likely
that our sample is representative of the entire sample.
However, data relating to re-presentations to hospitals
in other localities in Ireland or in other jurisdictions
were not attainable, adding to potential selection bias at
follow-up. To our knowledge, no individual (including
those lost to follow-up) died by suicide in the inter-
vening time (as detected by hospital registers of
deaths). Insufficient power was present to accurately
measure if suicidal intent at baseline was associated
with future episodes of self-harm. The lack of repeat
PUFA levels meant analyses and comparisons on these
levels were not possible. Individuals in both groups
had (albeit modestly) increased their n-3 PUFA dietary
intake which potentially could have exerted a protec-
tive effect on mood, impulsivity and self-harm,
however this increase in n-3 PUFA intake was similar in
both cases and healthy controls. Several psycho-social
or clinical factors could also contribute to the risk of
self-harm or ratings of psychopathology at 10-year
follow-up. Finally, psychometric measurements at
alternate time-points over the 10-year period may
potentially have demonstrated different findings
(i.e. an association between baseline n-3 PUFA levels
and impulsivity or depression).

Conclusions

Individuals who engage in self-harm have lower
circulating levels of n-3 PUFAs and lipids compared
with healthy controls and over a 10-year follow-up
period, continue to experience greater psychopathology
compared with controls and engage in greater levels of
self-harm. Neither baseline lipids nor PUFA levels
predicted further episodes of self-harm, or
ratings of psychopathology at 10-year follow-up.
Further evaluation of the role of DGLA in individuals
with increased impulsivity including in individuals who
engage in self-harm is merited. Analysis of PUFA levels
in individuals with mood disorders during clinical
episodes of depression and when euthymic is merited to
further examine the association between PUFA levels
and depression.
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