
INTRODUCTION 
Suicide is an important public health problem and is one of the 
leading causes of death worldwide (O'Connor et al., 2013). 
Biological markers might be linked to suicidality, among which 
serum lipid levels might play an important role (Lee et al., 2011; 
Asellus et al., 2010; Huang et al., 2005; Lee et al., 2003). 
             
Cholesterol is a core component of the central nervous system 
(CNS), essential for the cell membrane stability and the correct 
functioning of neurotransmission (Ghaemi et al., 2000). 

Altered levels of plasma esteri�ed cholesterol which is in 
equilibrium with membrane cholesterol might have resulted in 
decreased membrane �uidity and an increase in the order of 
membrane lipid bilayer. This might impair the serotonergic 
neurotransmiss ion,  which has been impl icated in  the 
pathophysiology of suicide (Mathew et al., 2018).

 Many studies have demonstrated an association between suicidal 
behaviour and low levels of total serum cholesterol (Segoviano-
Mendoza et al., 2018; Olié et al., 2011; Diaz-Sastre et al., 2007; Rabe-
Jabłońska & Poprawska, 2000; Ainiyet & Rybakowski, 1996; Maes et 
al., 1997). This association has mainly been reported in men (Olié et 
al., 2011; Diaz-Sastre  et al., 2007 ) .
          
However, one of the main limitations of most of the studies is that 
they have evaluated  the lipid pro�le in patients who are receiving 
antidepressant medications, and because of this, it is difficult to 
entangle the altered lipid pro�le that could be attributed to 
suicidality in depression  per se or  the antidepressant medications. 
Another limitation of most of the above studies is the small sample 
sizes. Many of the above studies had limitations in the form of lack of 
healthy control group.
             
In the current study not only healthy controls were included, 
depression patients were divided into two groups i.e. suicidal and 
non-suicidal and both groups were not only compared to healthy 
controls but also among themselves so that the clear contribution of 
suicidality in altered lipid levels could be elucidated.

AIM : To measure and compare serum cholesterol levels between 
depression patients with suicidal behaviour, without suicidal 
behaviour and normal healthy control..

METHODOLOGY: A total of 100 depressive patients(according to 
ICD-10 ,aged 18-60 years, drug naïve or drug free (for 3 months) and 
100 healthy age and sex  matched control subjects were recruited 
from mental hospital, indore. Depressive patients were divided into 
two groups i.e 50 with suicidal behaviour and 50 without suicidal 
behaviour. Patients with comorbid psychiatric illness, dyslipidemia, 
hypertension  or endocrinological disorders were excluded. Blood 
samples were drawn after overnight fasting. Fully automated 
analysers were used for testing the blood samples. Plasma levels of 
total cholesterol (TC), triglycerides (TG), high-density lipoprotein 
cholesterol (HDL-c) were determined by enzymatic colorimetric 
methods (Enzymatic peroxidase colour test). GPO-PAP method 
using glycerol-3-phosphate oxidase was used for TG and CHOD-PAP 
method using cholesterol oxidase for TC. For (HDL-c) selective 
detergent was used as endpoint accelerator. LDL-c was determined 
by Friedewald formula i.e (TC-HDL-[TG/5]). Patient group was 
assessed on HAM-D, Beck's SSI,SBQ.

TABLE 1: CLINICAL CHARACTERISTICS OF THE DEPRESSION 
PATIENTS

*p< 0.05; **p< 0.01; ***p< 0.001

TABLE 2: COMPARISON OF LIPID PARAMETERS BETWEEN NON-
SUICIDAL DEPRESSION PATIENTS AND NORMAL HEALTHY 

CONTROL.

COMPARISON OF SERUM LIPID LEVELS BETWEEN SUICIDAL AND NON-
SUICIDAL DEPRESSION PATIENTS 
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Variables Suicidal depression  
patients
Mean± SD

Non-Suicidal 
depression Patients
Mean± SD

Age of onset of illness 
(in years)

28.64±8.76 27.66±9.20

Duration of illness (in 
months)

45.48±46.08 53.64±45.49

HAM-D SCORES 28.64±5.24 21.60±4.88

 BECK'S SSI SCORES 21.18±4.79

SBQ-R  SCORES 13.88±2.38

Parameters Suicidal 
Depression 
Patients Mean±SD
N=50

Healthy 
controls
Mean±SD
N=50

T P
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*p< 0.05; **p< 0.01; ***p< 0.001

TABLE 3: COMPARISON OF LIPID PARAMETERS BETWEEN 
SUICIDAL DEPRESSION PATIENTS AND NORMAL HEALTHY 

CONTROLS.

*p< 0.05; **p< 0.01; ***p< 0.001

TABLE 4: COMPARISON OF LIPID PARAMETERS BETWEEN 
SUICIDAL DEPRESSION PATIENTS AND NON-SUICIDAL 

DEPRESSION PATIENTS.

*p< 0.05; **p< 0.01; ***p< 0.001

RESULTS
Ÿ Non-suicidal depression patient group has shown signi�cantly 

more HDL-c, Total Cholesterol than the control group.
Ÿ Suicidal depression patient group has shown signi�cantly less 

Total Cholesterol, Triglycerides and signi�cantly more HDL-c 
than control group. 

Ÿ Suicidal depression patient group has shown signi�cantly less 
Total Cholesterol, Triglyceride, LDL-c,VLDL-c than Non-Suicidal 
depression patient group.

DISCUSSION
SUICIDALITY AS A CONTRIBUTORY FACTOR FOR LOW LIPID LEVELS

On comparing lipid parameters i.e HDL, LDL, VLDL, total TG, total 
cholesterol, between Non-suicidal depression patient and control 
group. There were no statistically signi�cant difference between 
patient and control group in respect to VLDL level and LDL level. 
Non-suicidal depression patient group has shown signi�cantly 
more HDL-c, Total Cholesterol than the control group.

On comparing lipid parameters i.e HDL, LDL, VLDL, total TG, total 
cholesterol, between Suicidal depression patient and control group. 
There were no statistically signi�cant difference between patient 
and control group in respect to VLDL level and LDL level. Suicidal 
depression patient group has shown signi�cantly less Total 
Cholesterol, Triglycerides and signi�cantly more HDL-c than control 
group.

On comparing lipid parameters i.e HDL, LDL, VLDL, total TG, total 
cholesterol, between Suicidal depression patient and Non-Suicidal 
depression patient group. There were no statistically signi�cant 
difference between both groups in respect to HDL level. 

Suicidal depression patient group has shown signi�cantly less Total 
Cholesterol, Triglyceride, LDL-c, VLDL-c than Non-Suicidal 
depression patient group. 

The above �ndings are consistent with  several studies that have 
shown association of lower lipid pro�le with suicidality in 
depression (Segoviano-Mendoza et al.,2018; Olié et al., 2011; Diaz-
Sastre  et al., 2007; Rabe-Jabłońska &Poprawska, 2000; Maes et al., 
1997).               
                    
Segoviano-Mendoza conducted a study in 2018 in which plasma 
levels of total cholesterol, triglycerides, and high-density 
lipoprotein cholesterol (HDL-c) and low density lipoprotein 
cholesterol (LDL-c) were determined in 261 MDD patients meeting 
the DSM-5 criteria for major depressive disorder (MDD), 59 of whom 
had undergone an episode of suicide attempt, and 206 healthy 
controls. A signi�cant decrease in total cholesterol, LDL-cholesterol, 
VLDL-cholesterol and triglyceride serum levels was observed in the 
groups of MDD patients and suicide attempt compared to those 
without suicidal behavior (p< 0.05).                  
              
In 2000, Rabe-Jabłońska & Poprawska, conducted a study on 102 
patients with recurrent major depression to determine the level of 
total cholesterol and LDL-cholesterol in blood samples, in which 
putative correlations between the level of total cholesterol and 
severity of depressive symptoms and between total serum 
cholesterol and LDL-cholesterol and suicidal risk were evaluated. 
. The level of total cholesterol 160 mg/dl or less and the level of LDL-
cholesterol 100 mg/dl or less were observed in persons with suicidal 
behavior only (S+ and AS). Low total cholesterol and LDL-
cholesterol levels in persons in the acute period of major depression 
provided a useful parameter of suicide risk. 
             
A signi�cant statistical correlation between the low level of total 
cholesterol and suicidal ideation was also found (r = 0.82, p < 0.05) as 
well as between the low level of serum total cholesterol and severity 
of depression, as evaluated by HAMD-S (r = 0.27, p < 0.05). (Rabe-
Jabłońska  & Poprawska, 2000).               
                  
As per study by Maes et al., lower serum HDL-C levels are a marker for 
major depression and suicidal behaviour in depressed men. Lower 
s e r u m  H D L - C  l e v e l s  a r e  p r o b a b l y  i n d u c e d  b y  t h e 
immune/in�ammatory response in depression and there is 
impairment of reverse cholesterol transport from the body tissues 
to the liver (Maes et al., 1997).

Mechanism of Association of Lipids And Suicide
The above �nding i.e the relationship between low cholesterol 
levels and suicidality in depression, is explainable by the 
cholesterol-serotonin hypothesis. In 1992 Engelberg, hypothesized 
that a reduced serum cholesterol level may be accompanied by 
changes in viscosity and function of serotonin receptors and 

Total 
Cholesterol 
(mg/dl)

146.29± 37.90 159.76± 
28.67

-2.004 0.048*

Triglycerid
es (mg/dl)

105.96± 48.43 164.84± 
66.83

-5.044 0.000***

HDL-c 
(mg/dl)

42.41± 13.63 38.02± 6.20 2.072 0.041*

LDL-c 
(mg/dl) 

84.17± 29.87 92.04± 
23.26

-1.468 0.145

VLDL-c 28.03± 28.28 30.92± 
14.57

-0.642 0.522

Parameters Suicidal 
Depression 
Patients 
Mean± SD
N=50

Non-suicidal 
Depression 
Patients 
Mean± SD
N=50

t P

Total 
Cholesterol 
(mg/dl)

146.29±37.90 197.08± 51.01 5.651 0.000***

Triglycerides 
(mg/dl)

105.96±48.43 168.24± 91.05 4.270 0.000***

HDL-c (mg/dl) 42.41±13.63 59.12± 61.89 1.865 0.065

LDL-c (mg/dl) 84.17±29.87 134.49± 161.40 2.168 0.033*

VLDL-c 28.03±28.28 40.31± 31.18 2.063 0.042*

Parameters Non-suicidal 
Depression 
Patients 
(Mean±SD)
N=50

Healthy 
controls
(Mean±SD)
N=50

T P

Total 
Cholesterol 
(mg/dl)

197.08± 51.01 167.84± 31.08 3.462 0.001**

Triglycerides 
(mg/dl)

168.24± 91.05 150.02± 48.43 1.249 0.214

HDL-c (mg/dl) 59.12± 61.89 40.38± 5.53 2.133 0.035*

LDL-c (mg/dl) 134.49± 161.40 93.90± 22.20 1.762 0.081

VLDL-c 28.03± 28.28 30.92± 14.57 1.943 0.055
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transporters as well as by decreased serotonin precursors that may 
cause an increase in suicide ideation (Engelberg et al., 1992).
                  
Experimental evidence indicates that the lipid �uidity markedly 
modulates the binding of serotonin (5-HT); therefore, with low 
cholesterol levels, the cellular membrane �uidity increases and 5-HT 
receptors are less exposed to 5-HT in the synaptic cleft. There is also 
evidence for an association between reduced 5-HT activity and 
suicide (Asberg et al., 1976).
                 
However, certain studies that did not �nd an association between 
cholesterol and suicidality in depressive patients (Deisenhammer et 
al., 2004; Bartoli et al., 2017).

LIMITATIONS
There is lack of longitudinal follow-up.
There is lack of assessment of the effect of lifestyle factors, physical 
activity, dietary factors all of which can confound the lipid levels. 
Baseline assessment was not matched.

CONCLUSION
When depression patients were divided into two groups on the 
basis of suicidality it was seen that suicidal depression patients had 
lower lipid levels as compared to controls but non-suicidal 
depression patients didn't had lower lipid levels as compared to 
contols.
                 
Furthermore when both the groups were compared, suicidal 
depression patients were found to have lower lipid levels than non-
suicidal depression patients, thus stating that suicidality 
contributed to the lower lipid levels in depression patients. Thus 
lipid levels can serve as a potential marker of suicidal behaviour in 
depression patients. Further studies needs to be done to 
substantiate the role of serum cholesterol as a potential biomarker 
of suicde.
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