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 Background & Objective:  It has been postulated that depressed individuals with 
low total cholesterol levels may be more likely to die prematurely from suicide. This 
study aimed to examine the association between low serum cholesterol and suicide 
in depressed attempters. 

 Materials & Methods:  In this cross-sectional study, 180 suicide attempters, who 
met the inclusion criteria and were willing to participate in the study, were recruited 
in 2017. The data was collected using a demographic questionnaire and the Beck 
Depression Inventory-Second Edition (BDI-II). The blood cholesterol level was 
measured via an auto-analyzer. 

Results:  The mean age was 26.39±10.75 years. The average cholesterol level in the 
moderate, severe, and serious depression groups was 151.30±35.23, 145.89±36.32, 
and 145.15±33.33, respectively. The mean age was higher in the group with a higher 
depression level, though the difference was not significant (P=0.06). The percentage 
of suicide attempts in single individuals was significantly higher (P=0.02). The mean 
cholesterol level in the group with the highest level of depression was the lowest, but 
the difference was insignificant (r=-.01, P=0.85). Only in females, the level of blood 
cholesterol showed a nearly significant difference between groups with different 
severities of depression (P=0.05). Cholesterol had a significant correlation with 
suicide frequency (P=0.008, r=0.28). 

Conclusion:  Our results revealed no significant association between low serum 
cholesterol and suicide in attempters with depression; but low total serum 
cholesterol may be associated with depression and suicide in depressed subjects. 
Yet, more studies are required for verification of this causality. 
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Introduction
Suicide is a major public health concern. It accounts 

for 1–2% of global deaths and ranks the 17th among the 
leading causes of mortality (1). According to the 
estimates of the World Health Organization (WHO), 
about 1.5 million individuals die due to suicide each year 
worldwide (2). Some studies have demonstrated the 
relationship between lower cholesterol levels and 
suicide attempts in patients admitted to hospitals 
following suicide attempts compared to patients with no 
attempt history (3). However, several case-control 
studies reported no relationship between cholesterol 
levels and recent suicide attempts (4). 

It has been reported that some factors, including 
depression and hopelessness experiences or problems 

with social communication can increase the suicide risk; 
this reflects the risk of a suicide crisis, and thus requires 
immediate intervention (2). In Iran, the rate of suicide is 
lower than western countries; however, it is higher than 
its average in the Middle East region. The incidence of 
suicide in the western provinces of Iran has been 
reported to be higher than its total average in the country 
(5). The costs of suicide are not limited to the lives lost 
in the community, but also it imposes mental and 
physical stress on the family and society. Suicide occurs 
due to interactions of several different factors such as 
genetic and environmental issues, medical and social 
support, age, sex, level of education, marital and 
economic status, drinking behavior or smoking status, and 
mental and personality disorders (6-8). 
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Suicide attempt, as a situation in which a person has 
performed a life-threatening behavior with the intent of 
putting his/her life at risk, is the worst complication of 
depression as one of the four major diseases. According 
to the WHO, depression affects about 350 million 
individuals in the world (9). In individuals who have 
experienced a psychologically traumatic event, the risk 
factors for depression can include a family history, 
insufficient income, age, and sex (10). Moreover, it has 
been postulated that some metabolic parameters, such as 
the level of fasting plasma glucose, plasma levels of 
total cholesterol, triglycerides, high-density lipo-
protein cholesterol (HDL-c), and low-density lipo-
protein cholesterol (LDL-c) or neuropsychiatric cond-
itions may be associated with some mental disorders, 
particularly depression (3, 11, 12). 

The mechanism that may link the level of serum 
lipids with suicidal activities is still unclear. It has 
been proposed that low peripheral cholesterol in 
individuals with psychiatric disorders may be 
accompanied by common regulatory mechanisms that 
can induce changes in specific synaptic lipid rafts 
which, in turn, reduce the level of serotonergic 
activities and finally lead to impulsivity and violent 
suicidal behaviors (3). 

In addition, it has been assumed that low serum 
cholesterol levels can induce changes in the micro--
viscosity and function of serotonin receptors and 
transporters in neural membranes. Moreover, some 
investigators have proposed the existence of an 
association between low serum cholesterol levels and 
serotonin transporter polymorphisms (3, 13). 

Considering the increasing rate of suicide in recent 
years and the tendency of studies to identify its leading 
causes (e.g. low serum cholesterol), this study was 
carried out to examine the association between serum 
cholesterol levels and depression in suicidal patients 
visiting the toxicology department of a university 
hospital West Azarbaijan province, Iran.  
 

Materials and Methods 
Participants and Clinical Evaluation 

This cross-sectional study was conducted on 180 
participants who had committed suicide and then been 
admitted to an educational and treatment center in 
Urmia, Iran in the period between February and August 
2017. The sampling method was the census procedure. 
Since most suicide cases in West Azerbaijan province 
are referred to toxicology department of Ayatollah 
Taleghani University Hospital in Urmia, after the 
admission of each patient to this department, his/her 
data were evaluated to deem his/her eligibility to 
participate in the study. The sample size was calculated 
based on the data from previous studies.  

The inclusion criteria were: written consent to 
participate in the study, lack of a history of taking 
cholesterol-lowering drugs, lack of psychedelic drug 

abuse, no history of alcohol consumption, no history of 
cholesterol disorders, no history of mental disorders 
(based on medical documents or self-reports), no family 
history of high blood cholesterol, and no history of 
endocrine, cardiac, renal or liver diseases.  

All the participants signed an informed consent letter. 
A demographic questionnaire was used to collect the 
following information: age, sex, occupation, educational 
level, marital status, place of residence, history of 
suicide attempt, and the reason for poisoning 
him/herself. Then, we administered the Beck Depression 
Inventory-Second Edition (BDI-II), which consisted of 
behavioral and cognitive dimensions with 21 self-report 
questions, whose validity and reliability have been 
evaluated in other studies on the Iranian sample 
population. Scores <10 were considered as normal, 10-
19 as mild, 20-29 as medium, 30-39 as severe, and >40 
as serious depression. 

Blood Sampling and Biochemical Assessments:  
From all the participants, 5cc fasting blood samples 

were taken in the laboratory, and the cholesterol level was 
measured via an auto-analyzer (Model 200–747; Hitachi, 
Dubai). According to the American Heart Association 
(AHA) guidelines, total cholesterol levels <200 mg/dl, 
200-239 mg/dl, and >240 mg/dl were considered as 
normal, borderline, and high, respectively (14). 

Ethical Considerations 
This project complied with the principles of the 

Helsinki Declaration regarding medical research studies 
in humans, following the allocation of a local research 
ethical code from Urmia University of Medical Sciences 
(IR.umsu.rec.1395.590). 

Statistical Analysis  
After collecting and coding the data, they were 

analyzed in SPSS version 20. Qualitative data were 
presented as number (percentage), and quantitative 
variables were reported as mean±SD. Correlation 
analysis was performed using Pearson correlation and 
Spearman rank correlation tests, whenever appropriate. 
Analyses of variance (ANOVA) and chi-squared tests 
were also performed. A P-value <0.05 was considered 
statistically significant. 

  

Results  
Among 180 studied suicidal individuals, the majority 

of them had moderate or higher levels of depression. 
About 25.6% had a moderate depression level, 51.1% 
severe depression, and 23.3% serious depression. The 
average depression score in the group with moderate, 
severe, and serious depression levels was 26.04±6.45, 
34.54±2.8, and 47.29±4.38, respectively. In the group 
with a higher depression level, the mean age was 
higher; but the difference was not significant (P=0.06). 
The percentage of suicide attempts in single individuals 
was significantly higher than in married ones (P=0.02). 
The highest number of hospital admission belonged to 
those with severe depression (P=0.006). In this 
population, people with different levels of depression 
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did not show any significant difference in terms of 
income (P=0.2) and methods of committing suicide. 
Demographic characteristics are presented in Table 1. 
Most of the suicide attempters were females (54.4%) 

rather than males (45.6%). As for the method of 
attempting suicide, the results showed that 52.2% of the 
attempters made a suicide attempt with drugs, 42.2% 
with poisoning, and 5.6% with other methods. 

Table 1. Comparing patients’ characteristics among three different depression categories based on qualitative variable 

Variable Categories 
Moderate 

Depression 
(N/%) 

Severe 
Depression 

(N/%) 

Serious 
Depression (N/%) P-value* 

Sex 
Male 26(56.5) 42(45.7) 14(33.3) 

0.03 
Female 20(43.5) 50(54.3) 28(66.7) 

Marital Status 
Single 34(73.9) 46(50) 22(52.4) 

0.007 
Married 12(26.1) 46(50) 18(42.9) 

Education 

Illiterate 8(17.4) 14(15.2) 6(14.3) 

0.002 
High School 20(43.5) 54(58.7) 10(23.8) 

Diploma 12(26.1) 20(21.7) 16(38.1) 

Academic 6(13) 4(4.3) 10(23.8) 

Hospitalization due 
to suicide 

First time 38(82.6) 58(63.0) 22(52.4) 

0.017 
Second time 8(17.4) 30(32.6) 16(38.1) 

Third time 0(0) 4(4.3) 2(4.8) 

Fifth time 0(0) 0(0) 2(4.8) 

Suicide Method 

Taking the drug 18(39.1) 50(54.3) 26(61.9) 

0.208 Poison ingestion 26(56.5) 36(39.1) 14(33.3) 

Other ways 2(4.3) 6(6.5) 2(4.8) 

Monthly income 
status 

More than spend 34(73.9) 52(56.5) 28(66.7) 

0.014 Equal to spend 8(17.4) 38(41.3) 14(33.3) 

Less than spend 4(8.7) 2(2.2) 0(0) 

Monthly income 
status 

More than spend 34(73.9) 52(56.5) 28(66.7) 

0.014 Equal to spend 8(17.4) 38(41.3) 14(33.3) 

Less than spend 4(8.7) 2(2.2) 0(0) 
*Chi-square test 
 

The mean age of the participants was 26.39±10.78 
years. The survey also showed that 82% of suicide 
attempters belonged to the age group of 15-24 years.  
The mean cholesterol level in the group with the 
highest level of depression was the lowest (Figure 1-
A). The data showed that when the rate of depression 
increased, the levels of blood cholesterol decreased 
insignificantly (r=-.01, P=0.85). Meanwhile, there 
was no significant difference in cholesterol levels 
between different groups (P=0.64) (Table 2). 
In this survey, the mean depression intensity in 
females and males was 34.39±7.41 and 36.14±9.6, 

respectively. While the percentage of females with 
severe depression was 42.2%, it was 24.4% for males. 
This measure had no significant association with 
education level, marital status, economic status, or 
sex. The level of blood cholesterol showed a nearly 
significant difference between groups with different 
severities of depression (P=0.05) only in females. 
Nevertheless, depression intensity was significantly 
associated with suicide frequency. The mean 
cholesterol levels in different depression categories 
are presented in Table 2. 
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Table 2. Comparing patients’ characteristics among three different depression categories based on qualitative variables 

Variable 
Moderate 

Depression 
(Mean ±SD) 

Severe 
Depression 
(Mean ±SD) 

Serious 
Depression (Mean 

±SD) 
P Value* 

Age (year) 25.22±10.67 25.43±10.10 29.76±11.9 0.06 
Blood Cholesterol (F)  

(mg/dl) 157.7±37.9 138.16±28.8 151.08±36.1 0.05 

Blood Cholesterol (M)  
(mg/dl) 146.8±32.9 155.10±42.18 134.14±25.09 0.17 

    *ANOVA test  
 
 

There was no correlation between cholesterol level 
and age, depression, suicide frequency, suicide method, 
suicide attempts, and the possibility of suicide. Besides, 
there was no relationship between the rate of depression 

and suicide attempts; however, this relationship was 
significant with the frequency of suicide (P=0.008, 
r=0.28). Figure 1-B displays the correlation between 
blood cholesterol levels and depression scores. 

 

 
Figure 1. A: The level of mean serum cholesterol between attempters with different depression scores, B: Correlation between 
blood cholesterol level and depression scores 

 

Discussion 
Our results revealed that the cholesterol level was 

lower in the group with higher depression levels; 
however, there was no significant difference between 
the groups. There were significant differences between 
groups with different depression scores based on 
marital status, education, and hospitalization due to 
suicide, and the number of suicide attempts. Several 
studies have reported significant differences in suicide 
rates between males and females (1, 3, 4, 15). It has also 
been reported that differences exist in completed 
suicides and suicidal behaviors between males and 
females. For example, Segoviano et al. studied 261 
patients with major depressive disorder (MDD), out of 
whom 59 had a history of suicide, and compared the 
results with another 206 individuals; they reported that 
low cholesterol levels were significantly associated 
with mood disorders and suicide. In the MDD group 

with a history of suicide, 49.2%, and in the MDD group 
without a history of suicide, 38.2% had 
hypocholesterolemia. In the non-MDD healthy group, 
only 13.6% had hypocholesterolemia. In their study, 
the mean age in the group with a history of suicide was 
35.2±10.5 years, and most of them (71.2%) were 
females (3). 

In a study by Knowles et al. on 1,897 individuals, a 
significant association was observed between free 
cholesterol levels and suicide risk. In their study, in the 
group with a suicide history, a lower free cholesterol 
level was associated with a higher risk of suicide. The 
average age of the suicide attempters was 42.58 years, 
and females had a higher percentage of the attempters 
(71.63%) (1). 
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In this study, the mean age of the total attempters was 
26.39±10.75 years., which is consistent with the results 
of some previous studies such as those conducted by 
Wu (15) and da Graça Cantarelli et al. (16). Their 
findings showed that suicide attempters were in a 
younger age range. We found no significant differences 
between the groups in terms of age, whereas some 
other studies have reported significant age differences 
between groups (15, 17).One study in Iran showed that 
there was no statistically significant relationship 
between age and sex in depressed patients with low 
cholesterol and triglycerides levels. The average 
depression score of the total population was 35.64±8.65, 
indicating that most patients had moderate to high levels 
of depression. Similar to the study by Fiedorowicz et al. 
(4), we found higher suicide attempts in participants with 
higher depression scores; however, some other studies 
(18) have reported suicide attempts in patients with 
borderline depression disorders. 

In the study by Fiedorowicz et al., contrary to their 
primary hypothesis, a higher level of cholesterol was 
found to be associated with an increased risk of suicide, 
instead of low cholesterol. In their study, the average 
age of suicide attempters was 33.4 years, and the 
majority of them were females. Thus, they reported that 
their results do not support the association between low 
cholesterol and subsequent suicide attempts (4). In the 
past, most of the cases of poisoning referred to 
hospitals were due to opioid abuse. However, 
nowadays, the trend of abuse has changed from opium 
to drugs (19). In this study, the majority of poisoned 
suicide attempters (84%) hospitalized in the poisoning 
ward were drug users. This score was 86% in the study 
by Azizpour et al. conducted in 2016 (20). Since the 
last decade, several studies have reported that 
antidepressants reduce the risk of suicide among 
psychological patients (21), whereas others have 
demonstrated that the risk of suicide increases during 
antidepressant treatment (22). Recently, studies have 
indicated a possible increase in the risk of suicidal 
behavior among individuals taking psychiatric drugs 
(23). In 65% of individuals, benzodiazepine was the 
most commonly used agent for suicide. The results of 
the study by Geolaov et al. in England confirm our 
findings (24). 

In this survey, although the mean depression intensity 
was 34.39±7.41 in males and 36.14±9.6 in females, with 
a higher percentage of severe depression in females in 
comparison to males (42.2% vs. 24.4%), this measure 
had no significant association with the education level, 
marital status, economic status, and sex. 

Depression, at the top of psychiatric disorders, and 
anxiety, anti-social personality disorder, substance 
abuse, and psychiatric comorbidity have been 
introduced as important predictors of suicide (25). In a 
survey in 2018, a family history of psychiatric 
disorders or committing suicide, having children, sex, 
age at the onset of depression, and drug abuse were 
associated with suicide attempts (26). 

Different mechanisms have been proposed to explain 
the relationship between low cholesterol level and 
depression. For example, it has been suggested that low 
cholesterol is a consequence of depression, perhaps 
secondary to diminished appetite or weight loss (4). 
Wu et al. (15) indicated that a decrease in the level of 
cholesterol could reduce central serotonergic activity; 
moreover, cholesterol is a common causal factor for 
both cardiovascular and violent diseases. It has also 
been stated that cholesterol levels and mental state 
changes may be genetically correlated since some 
variations of chromosome 16 have been observed in 
association with both major depression and changes in 
the level of lecithin-cholesterol acyltransferase 
(LCAT) enzyme that mediates cholesterol 
esterification. Furthermore, cholesterol deficiency in 
neuronal membranes and dietary long-chain Poly 
Unsaturated Fatty Acid (PUFA) deficiencies can be 
related to the incidence of depression (2, 16). 

Unlike some previous studies (3, 15), our results 
showed the lack of a significant association between 
lower serum cholesterol and suicide risk in this 
population. This difference can be due to the sample 
size, sample population composition and origin, the 
severity of depression in depressed individuals, and the 
lack of a control group. There are some studies (4, 17) 
that have yielded similar results in the same manner as 
ours, but they have detected no significant relationship 
between the level of cholesterol and suicide. 

Strengths and Limitations:  

This study had some limitations. First, it had a cross-
sectional design and some participants were not willing 
to participate in the survey. Despite this, attempts were 
made to resolve some problems by explaining the goals 
of the study. Second, individual differences and mental 
and psychological conditions could have affected the 
participants' answers, which was beyond our control. 
Third, although we controlled some confounders such 
as main demographic and clinical characteristics, 
serum cholesterol levels might have been influenced by 
additional characteristics such as nutritional condition 
and lifestyle patterns about which we could not collect 
any data. 

 

Conclusion 
 Our results indicated that low total serum cholesterol 

may not be associated with depression; therefore, 
further and more comprehensive studies should be 
conducted to evaluate depression as a leading cause of 
suicide. 
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