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The present paper aims at a systematic review of the current knowledge on the relationship between dyslipidemia and the risk 

of suicidal behavior. Studies examining the relationship between lipid profile and risk of parasuicide/suicide show conflicting 

results. Most of the data suggest that dyslipidemia, especially low cholesterol, is a risk factor for suicidal behavior. Further 

investigation is needed into the possibility of using dyslipidemia as a marker of suicidal behavior. 

 

Currently, there is a lot of data indicating the existence of an association between dyslipidemia and suicidal behavior [1-9,10-

29]. For the first time, a possible link between plasma lipid profile and suicidal behavior was noticed after reports of an increase 

in suicide rates among people taking cholesterol-lowering drugs [30]. Even after the publication of the results of a meta-

analysis, which showed that statin use does not increase the risk of violent death (suicide, murder, fatal injuries) [31,32], 

researchers have not lost interest in this problem. 

 

The results of most studies suggest that dyslipidemia, in particular low cholesterol, is a risk factor for suicidal behavior 

[25,26,33-39,40-46]. A meta-analysis of works devoted to this problem showed that in patients suffering from depression and 

who made a suicide attempt, the level of triglycerides (TG), cholesterol, low-density lipoprotein (LDL), high-density 

lipoprotein (HDL) in blood plasma is lower than in depressed patients, who did not commit parasuicide [43]. 

 

Lester found lower plasma cholesterol levels in parasuicidal individuals compared to those who did not attempt suicide, and 

also showed that low cholesterol levels are a risk factor for completed suicide [19]. Papapolou et al. found that suicidal risk 

decreases as cholesterol levels rise, regardless of gender and age [29]. Olie et al. showed that low cholesterol increased the risk 
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of suicide by 7.3 times in men and 15.6 times in women [26]. Wu et al calculated that low cholesterol increased the risk of 

parasuicide by 123% and the risk of completed suicide by 85% [43]. 

 

There is also evidence that low cholesterol is associated with increased impulsivity and is a predictor of the likelihood of using 

highly lethal methods of parasuicide [32]. It has been established that the level of cholesterol in those who have made a suicide 

attempt by a highly lethal method is significantly lower than in those who have committed parasuicide in a non-violent way 

[3]. 

 

Currently, the most recognized is the serotonin hypothesis, which explains the high risk of suicidal behavior in 

hypocholesterolemia, proposed in 1992 by Engelberg [11]. As is known, insufficient activity of the central serotonergic system 

is associated with increased impulsivity, aggressiveness, and suicidal behavior [28]. A number of studies have shown a low 

level of the end product of serotonin degradation, 5-hydroxyindoleacetic acid, in the cerebrospinal fluid of parasuicidal and 

suicide patients [4,28]. Cholesterol is an important structural component of the neuronal membrane, which determines its 

fluidity, which affects the functioning of membrane-bound proteins, ion channels, and synaptic signal transmission [28]. The 

affinity of 5-HT1A receptors for serotonin is also regulated by the degree of neuronal membrane fluidity [7]. 

Hypocholesterolemia increases membrane fluidity, which leads to a decrease in the binding of serotonin and G-protein to 5-

HT1A receptors [33,34,41]. The serotonin hypothesis is supported by data indicating a positive relationship between cholesterol 

levels and the concentration of 5-hydroxyindoleacetic acid in the cerebrospinal fluid of parasuicides, which remained 

statistically significant after adjusting for sex, age, and other variables [4]. 

 

An additional mechanism may be steroid modulation of the activity of the central serotonergic system. It is known that such 

cholesterol derivatives as testosterone and corticosteroids reduce the sensitivity of 5-HT1A receptors, thus increasing 

aggressiveness, impulsivity, and, accordingly, the risk of suicide [28]. In addition, low cholesterol levels can reduce the activity 

of the central serotonergic system, causing inflammation in the brain [21]. The mechanism of the pro-inflammatory effect of 

hypocholesterolemia is a decrease in the ratio between omega-6-polyunsaturated fatty acids, which have pro-inflammatory 

properties, and omega-3-polyunsaturated fatty acids, which have anti-inflammatory properties [23]. 

 

In some studies, published recently, the involvement of cholesterol in the etiology of suicidal behavior is questioned [31]. A 

retrospective study of 213 patients with affective disorders showed no difference in cholesterol levels between parasuicidal and 

non-parasuicidal patients [1]. Another study demonstrated the absence of differences in the lipid profile of depressed patients 

who made and did not make a suicide attempt [10]. 

 

Moreover, a number of studies have shown that the risk of committing a suicide attempt increases with an increase in the level 

of cholesterol in the blood plasma. A study of 193 American men who attempted suicide and 1091 men who did not commit 

parasuicide found that high total cholesterol increased the risk of parasuicide [37]. A positive association between high 

cholesterol and the risk of suicide was found in a study of 7.309 Japanese American men [20]. In a large sample of the general 

population, it has been shown that the relative risk of committing violent suicide in the group with the highest level of total 

cholesterol is twice as high as in the group with the lowest level of total cholesterol [40]. Kim et al. found that both 

hypercholesterolemia and hypocholesterolemia provoke suicidal thoughts in the elderly [16]. 
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There are several possible mechanisms for the association between hypercholesterolemia and the risk of suicidal behavior. It 

is assumed that people with high cholesterol levels are prone to maladaptive eating behavior (overeating), which may be one 

of the symptoms of depression, which is a risk factor for suicide [18]. Perhaps this relationship is explained by the fact that an 

atherogenic lipid profile increases the likelihood of stroke, which increases the risk of suicidal behavior [42]. An abnormal 

lipid profile may be a sign of other metabolic disorders associated with a high risk of suicidal behavior. One of the mediators 

of the association between lipids and suicidal activity may be omega-3 polyunsaturated fatty acids, low levels of which are 

associated with depression and suicidal behavior [23]. Because there is an inverse relationship between omega-3 

polyunsaturated fatty acids and total cholesterol/HDL ratio, subjects with high cholesterol, low HDL and omega-3 

polyunsaturated fatty acids are at high risk of suicide [23]. It has also been established that hypercholesterolemia increases the 

activity of monoamine oxidase (MAO) types A and B, thus increasing the risk of depression [28]. 

 

Proatherogenic (TC, triglycerides, LDL, HDL) and antiatherogenic lipids (HDL) may play different roles in the etiology of 

suicidal behavior. Studies investigating the relationship between lipid levels and the risk of parasuicide/suicide show conflicting 

results. Segoviano-Mendoza et al. found high TG levels in depressed patients who attempted suicide [37], which contrasts with 

the results of another study in which the risk of parasuicide was associated with low TG levels [47]. The higher VLDL found 

in depressed patients compared to healthy controls found in one study [44] is inconsistent with another study showing that the 

risk of depression increases with low VLDL [45]. A meta-analysis of 36 studies confirmed the association between low LDL 

levels and the risk of depression [32]. Other work has shown that both low and high LDL levels are associated with a high risk 

of parasuicide in depressed patients [22]. Data on the relationship between HDL levels and the risk of suicidal behavior are 

also controversial. One study found no difference in HDL levels between suicidal and non-committed depressed patients [32], 

while in another study low HDL levels were associated with the risk of suicidal attempts in women [46]. 

 

In conclusion, studies examining the relationship between lipid profile and risk of parasuicide/suicide show conflicting results. 

Therefore, the exact nature of the association between lipid profile and risk of suicidal behavior remains unclear. Accumulating 

evidence suggests that changes in cholesterol levels in both directions increase the risk of suicidal behavior. The gender aspect 

of the relationship between dyslipidemia and suicidal behavior remains underdeveloped, since most of the studies on this 

problem have been performed with the participation of men. Further investigation is needed into the possibility of using 

dyslipidemia as a marker of suicidal behavior. 
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