Acute use of alcohol before suicide in Kazakhstan: A population-wide study
Introduction
Alcohol consumption and suicide

Suicide is a significant global public health concern accounting for 1.3% of all deaths, which is
700 000 lives each year (WHO, 2021). According to the World Health Organization, more people
die from suicide than malaria, HIVV/AIDS, breast cancer, or homicide. Given the importance of the
problem, it is critical to identify proximal factors increasing the risk of suicide. Acute use of
alcohol (AUA) is a well-known risk factor for suicidal behavior and suicide attempts (G. Borges
et al., 2017; Conner and Bagge, 2019). AUA has been defined as the use of alcohol within 3-6
hours of suicidal behavior, or as the presence of any alcohol in the blood of an individual who
attempted suicide or died by suicide (Conner and Bagge, 2019).

Many studies document the importance of this risk factor. The blood alcohol positivity of suicide
decedents varied from 32% to 36% across a range of studies (Choi et al., 2018; Hayward et al.,
1992; Kaplan et al., 2014). A recent meta-analysis using cohort studies has found that alcohol use
increases the risk of suicidal ideation, suicidal attempts, and suicide death by up to 65% (Amiri
and Behnezhad, 2020). The same study highlighted that alcohol consumption has a more negative
effect on suicidal behavior of males than females. While another meta-analysis, including 33
studies, concluded that alcohol use is associated with a 94% increase in the risk of death by suicide
(Isaacs et al., 2022). Another study, involving 272 suicide attempters hospitalized to the emergency
departments within 6 hours of the suicide attempt, found the dose-response relationship between
AUA and suicide risk, showing specifically that every drink increased the risk of a suicide attempt
by 30% (Guilherme Borges et al., 2017). The same study explored that the removing of alcohol
would reduce suicide attempts by about 35%. AUA during 24 hours before a suicide attempt
significantly increases the suicidal ideation (Bagge et al., 2014) and even facilitates the transition
from a suicidal impulse to real suicidal action (Bryan et al., 2016). These findings suggest that the
use of alcohol before the event intensifies the risk of suicide.

Several studies have established the association between chronic use of alcohol and suicide
(Boenisch et al., 2010; Flensborg-Madsen et al., 2009; Kdlves et al., 2017; Morin et al., 2013;
Schneider, 2009). Alcohol use disorder (AUD) was the second most common mental health
disorder among individuals who died by suicide (Conner and Bagge, 2019). However, the
psychological autopsy study found that alcohol dependency among suicide decedents is associated
with other psychological conditions, including mood disorders (K&lves et al., 2017). Patients with
diagnosed depression often struggle with alcohol dependency (Briére et al., 2014; Currie et al.,
2005; Mchugh & Weiss, 2019). Considering the difference between chronic and acute alcohol use,
as well as the established dose-response relationship between the level of alcohol in the blood and
suicide risk (Guilherme Borges et al., 2017), individuals who drank heavily before a suicide
attempt can be at the different risk level to suicide compared the ones with AUD.

Alcohol use and suicide in Kazakhstan



Because of the high level of alcohol consumption in Kazakhstan, it is essential to examine the
impact of alcohol use on suicide mortality. The Kazakhstani population consumes the equivalent
of 7.7 liters of pure alcohol per capita, which is considerably higher than the world average of 6.4
liters (WHO, 2018). The rates of alcohol consumption also vary within Kazakhstan, with the
highest levels found in the country's Northern, Eastern and Central regions (Schulte et al., 2020).
The Northern and Central Kazakhstan regions also have one of the highest suicide rates in the
country. Overall, Kazakhstan has the seventeenth-highest age-adjusted suicide rate, with 18.1
suicides per 100 000 population out of 183 countries, two times higher than the world’s average
(WHO, 2019). The suicide rate among males was 30.9 per 100 000 individuals in 2019, nearly five
times higher than females (6.9 per 100 000) (WHO, 2019).

Kazakhstan is a post-Soviet Union country. Many former Soviet Union republics have both high
rates of suicides (Zetzsche et al., 2007) and alcohol consumption (Pomerleau et al., 2008). A recent
study in Lithuania, a former Soviet Union country, revealed that introducing of an alcohol control
policy can decrease suicide mortality among males and concluded that the policies related to
alcohol pricing could be a cost-effective indirect suicide prevention method (Lange et al., 2021).
Another study in the United States also showed that increased tax on alcohol is associated with
decreased suicides among men (Markowitz et al., 2003; Xuan et al., 2016).

There is growing evidence that public health measures targeting a reduction of alcohol
consumption might potentially reduce suicide mortality; thus, it is especially important to identify
the role of AUA in relation to suicide. The current study examines the association between AUA
and suicide mortality in Kazakhstan. To our knowledge, this is the first study to address the link
between AUA and suicide in Kazakhstan.

Methods

This study used open-source aggregate data for suicide decedents from 2015 to 2021 from the
official webpage of the Committee on Legal Statistics and Special Accounts of the General
Prosecutor's Office of the Republic of Kazakhstan (CLSnSA, 2022). The statistical report Nel1-M
containing information on violent deaths, including suicides, was obtained for seven years. The
report includes pooled data by gender and age groups. The following information was extracted
from the reports: incident years, sex, age groups, toxicology results, known psychiatric condition
during the suicide, and methods of suicide. The data on suicide cases were not available for the
years before 2015; thus, the current study used only the accessible data.

A suicide case in Kazakhstan is considered as a violent death and investigated as a criminal case
by the prosecutor’s office. Therefore, the information on the suicide decedents becomes a part of
the statistical report Nel1-M “The registered criminal cases”. According to the order of the General
Prosecutor of the Republic of Kazakhstan this report is developed and updated monthly (The order
of the General Prosecutor of the RoK, 2019). The report collects and pools the data from the
Unified Register of Pre-Trial Investigations, an automated database containing information about
the reasons for initiating a pre-trial investigation and the progress of criminal investigations,
including suicide inquiries (The General Prosecutor of the RoK, 2014). According to the Order of
the Minister of Justice of the Republic of Kazakhstan on approval of the rules for



the organization and production of forensic examinations and research in forensic examination
bodies, the coroner's postmortem examination is conducted in cases of violent deaths (Minister of
Justice of RoK, 2017).

The main outcome measure was the blood alcohol content (BAC) of suicide cases. The statistical
report Nel-M includes the variable on substance use before suicide. This variable contains
information on individuals who used alcohol or drugs before suicide. As suicide is considered a
criminal case the toxicological examination is administered to explore a person’s exposure to
specific substances as part of the case death investigation. According to the Methodology of
forensic examination of a corpse, biological fluids are collected from the body for laboratory
examination. Blood and urine samples are required to be collected and sent for laboratory
examination to determine the presence and amount of alcohol in the samples (except cases of death
of adults who have been in hospital for a long time and young children) (Imanaliyev, 2016). The
available data provided only aggregate data on alcohol and drug-positive cases. The acute use of
alcohol (AUA) was based on positive alcohol cases. As the exact blood alcohol concentration was
not provided, the AUA was coded either “yes” or “no”.

The known psychiatric condition during the suicide variable in the statistical report Ne1-M did not
specify the mental disorder, thus the presence of any psychiatric condition was coded “yes” or
“no”. The known psychiatric condition during the suicide was defined as a disturbance in an
individual's mental health (The order of the General Prosecutor of the RoK, 2019).

Demographic characteristics were summarized using counts and frequencies. Logistic regression
models were used to test unadjusted (OR) and adjusted (AOR) odds ratios controlling for the
effects of other important variables (age categories, gender, suicide method, and known psychiatric
condition). Regression modeling was used to identify significant predictors of alcohol use among
suicide decedents and obtain unbiased estimates by performing adjustment for potential
confounding factors. The age group between 18-24 y.o. was chosen a reference group as the
youngest ages were considered more different compared to other age groups. Significance level
for all statistical tests was set at p < 0.05 and 95% confidence levels (CI).

Results

A total of 25,797 suicide deaths were registered in Kazakhstan between 2015 and 2021 (Figure 1).
During the study period the majority of suicides (40.2%) were conducted by middle-aged
individuals between 35-54 y.0., and males accounted for 84.3% of suicides. The suicide proportion
was notably high for young female adults aged 18-24 y.o. (15%) being the second most common
age group among females after the 35-44 y.o. group, while among males this group had a low
suicide proportion (9.1%) and ranked only 6" among other age groups. From the total suicides
conducted in the country during seven years, 20.7% (n = 5,330) involved recognized acute use of
alcohol before the suicide event. The results showed that 22.5% of male and 13.4% of female
suicide decedents tested positive for alcohol.

[Figure 1 about Here]



Table 1 summarizes the overall characteristics of all suicide cases and characteristics of suicide
cases with AUA. Both male and female suicide decedents between the ages 30-44 years were more
likely to drink alcohol before suicide compared to other age groups (Table 1). The overall alcohol
consumption proportion for both sexes remained stable during the study period, with minor
fluctuations between years. However, the recognized alcohol use considerably increased among
female suicide decedents in 2021 compared to other years, while among males, it decreased.

[Table 1 about here]

The most frequent suicide method for both genders was hanging or suffocation (79.9%). However,
as shown in Table 1, hanging was more prevalent among males (83.2%) compared to females
(66.9%), who also commonly used other suicide methods such as poisoning (10.5%) and jumping
(8.2%). Although hanging is the most common method in the general population, it is the suicide
method with the lowest involvement of alcohol. Only 10.6% of individuals using hanging as a
suicide method had a recognized positive BAC. The proportion of alcohol consumption was
highest among individuals who died by immolation (84.9%), shooting (80%), and self-stabbing
(75.2%). The sex difference was identified for suicide methods with AUA involvement. AUA was
common among males using suicide methods of high lethality (SMHL), such as immolation (97%)
and drowning (94.3%), while among females, the proportion was highest for poisoning (58.1%)
belonging to suicide methods of low lethality (SMLL).

According to the available data, only 3% of all suicide decedents had known psychiatric
conditions, and among these decedents, only 1% had recognized positive BACs.

[Table 2 about here]

Table 2 summarizes the logistic regression models comparing suicide deaths with and without
AUA not adjusted and adjusted for sex, age categories, suicide method, and known psychiatric
condition. Before the adjustment, it was shown that individuals between 25 and 44 years old are
at a higher risk of conducting suicide with AUA. Immolation, firearm use, stabbing, and drowning
were identified as suicide methods associated with acute alcohol use. However, after the
adjustment, the association was stronger for poisoning (AOR: 3.45, p<0.001), burning (AOR: 2.91,
p<0.05), and drowning (AOR: 2.41, p<0.05). The OR for the risk of suicide with alcohol
involvement using a firearm was high compared to other methods before the adjustment; but after
the adjustment this association was negative.

Discussion

This is the first study exploring AUA among suicide decedents in Kazakhstan. Overall, the analysis
showed that being a male younger than 45 and using suicide methods such as poisoning,
immolation, and drowning increases the odds of acute use of alcohol among suicide decedents.

Nearly 21% of all suicides over the study period involved recognized AUA. This is somewhat
lower than in a recent meta-analysis finding that the prevalence of alcohol use among suicide cases
range between 26.5% to 44.4% in different international studies (G. Borges et al., 2017). Recent
studies in Australia and New Zealand found that roughly 27% of individuals use alcohol before
suicide; however, both included only the population over 15 years old (Chong et al., 2020; Crossin



et al., 2022). Several studies have established the high proportion of AUA among suicide attempts
where the prevalence of alcohol consumption before suicide varied between 32-40% (Boenisch et
al., 2010; Lejoyeux et al., 2008). Considering the high alcohol consumption rates among suicide
decedents, it is important to explore the association between AUA and suicide attempts in
Kazakhstan and compare completed suicides and suicide attempts.

The proportion of suicides involving recognized AUA remained stable during the study period in
Kazakhstan and was between 19-21%. The proportion of women consuming alcohol before suicide
notably increased in 2021 (15.1%), which was the highest level over the study period. Several
studies concluded that the current COVID-19 pandemic has negatively impacted the population’s
mental health by causing stress, anxiety, and depression (Necho et al., 2021; Salari et al., 2020).
Thus, further studies are required to explore the potential effect of the pandemic on the rate of
suicides with AUA.

The proportion of suicides involving AUA peaked between 35-44 years old in Kazakhstan, which
is consistent with findings of the study in the US (Kaplan et al., 2013). The unadjusted OR of
suicide risk with alcohol involvement was also highest for individuals between 35-44 years, and
this result is consistent with the Australian study showing that being middle-aged between 35-44
years is associated with a higher risk of alcohol use prior to suicide (Chong et al., 2020). However,
after the adjustment, the risk of suicide with alcohol involvement was higher for the age group
between 30-34 years (AOR: 8.06, p<0.001). Overall, the study revealed that being a male under
45 years is associated with an increased odds of suicide with AUA, which is consistent with the
results of other studies conducted in the US and Australia (Chong et al., 2020; Giesbrecht et al.,
2015; Kaplan et al., 2014).

Poisoning and self-stabbing (using sharp objects) are classified as SMLL. In contrast, other
methods, including hanging/suffocation, jumping, drowning, use of a firearm, and immolation, are
defined as SMHL (Park et al., 2017). Hanging was the most prevalent suicide method among the
Kazakhstani population; approximately 80% of all suicides were conducted using this method. The
suicide methods greatly vary between countries. The study using suicide data from 16 European
countries revealed that hanging was the most frequent suicide method among the European
population (Varnik et al., 2008), which is consistent with our results and the results of the studies
conducted in South Korea, Japan, and Brazil (Gongalves et al., 2018; Kim et al., 2011). However,
using a firearm is the most prevalent suicide method in the US, followed by hanging/suffocation
(CDC, 2020), and shooting accounted for nearly half of all suicides in the US (Houtsma et al.,
2018). Firearm use was also ranked first among males in Switzerland (Varnik et al., 2008). The
high prevalence of firearm use as a suicide method in these countries can be due to firearm access
and availability. A study in the US identified that one-third of US residents are gun owners
(Kalesan et al., 2016). Gun ownership due to military reasons is also prevalent in Switzerland,
where one-third of households have firearms (Nina et al., 2018).

Suicides by firearm use were registered rarely in Kazakhstan (1.6%) and ranked only 6" among
all other causes. It is consistent with findings of the study in South Korea and Japan, where suicides
by shooting accounted only for 0.0~0.2% (Kim et al., 2011).



The study in the US found an association between violent suicide methods such as firearm and
hanging and acute alcohol drinking (Conner et al., 2014). However, our study showed
contradictory results regarding hanging, which was also the rarest type of suicide involving AUA.

Strength and Limitations

This was the first study examining suicide death in Kazakhstan, considering age, sex, and suicide
methods in relation to alcohol consumption. This study has several limitations. Using the pooled
data on exposure and outcome variables did not allow us to examine the association between
alcohol use and suicide on the individual level. The alcohol use in this dataset included information
only on individuals with positive alcohol toxicology tests; thus, the outcome was classified as
either yes or no. But there was no information about individuals not tested for BAC, which does
not exclude the possibility of missing data. Another limitation is the absence of information on the
exact BAC level of suicide decedents, which cannot allow us to identify the dose-response
relationship between alcohol consumption and suicide.

The study also showed that only 3.2% of all suicide decedents had any known psychiatric condition
without specifying the mental disease; such a low proportion is likely due to underreporting or
missing data. According to WHO, the incidence of mental disorders was 139 per 100,000
population in Kazakhstan in 2019 and this number decreased about four times since 2009 (505 per
100,000 population) (WHO, 2020). The country has a high shortage of mental health specialists
with 4.33 psychiatrists and 1.41 psychologists per 100,000 population in 2020 (WHO: Mental
Health Atlas 2020, 2020), which is considerably low compared to developed countries, and
substantially decreases the access to mental health services especially in rural regions. For
instance, the recent report on the distribution of the U.S. psychiatric workforce explored that the
national average was 12.9 psychiatrists per 100,000 state population with a high difference in
psychiatrists’ ratio between states from 5 to 50 per 100,000 state population (Beck et al., 2018).
The same study highlighted that the rural counties have a significantly lower proportion of mental
health professionals. The overall high shortage of mental health specialists in Kazakhstan as well
as the probable unequal distribution of the workforce between urban and rural areas can impact
the diagnosis of mental diseases among the population. Previous studies have also established that
most suicides are related to psychiatric diseases such as mood disorders and substance abuse
(Bradvik, 2018). Many individuals with suicidal intentions can remain undiagnosed. Males have
the highest suicide rate in the Kazakhstani population, but the proportion of males diagnosed with
psychiatric conditions is considerably lower than females. This contradiction can be explained by
cultural masculinity when men have to behave in ways that the culture defines as gender-
appropriate or avoid behaviors that are culturally defined as feminine (Kilmartin, 2005). At the
same time, it does not fully explain the underreporting of the presence of known psychiatric
conditions in the suicide decedents; thus, further research is required to identify the rates and types
of mental disorders among suicide cases in Kazakhstan.

Conclusion



The current study shows the important role of alcohol in suicide mortality in Kazakhstan. Thus,
further studies exploring alcohol consumption and suicide risks, especially among middle-aged
males, are required.

The absence of a country-based surveillance system collecting anonymous information for each
suicide case makes it problematic to establish any causal relationships related to suicides. It is
recommended to create a database containing information on violent deaths from multiple data
sources. For example, the US National Violent Death Reporting System (NVDRS) collects
extensive information from multiple sources on suicide decedents and can be a useful model for
other countries (CDC, 2022).

Acknowledgements

This work would not have been possible without the support of The Shakhmardan Yessenov
Science and Education Foundation, Almaty, Kazakhstan.



References

Amiri, S., Behnezhad, S., 2020. Alcohol use and risk of suicide: a systematic review and Meta-
analysis. J Addict Dis 38, 200-213.
https://doi.org/10.1080/10550887.2020.1736757/SUPPL_FILE/WJAD_A_1736757_SM56
28.PDF

Bagge, C.L., Littlefield, A.K., Conner, K.R., Schumacher, J.A., Lee, H.J., 2014. Near-term
predictors of the intensity of suicidal ideation: An examination of the 24 h prior to a recent
suicide attempt. J Affect Disord 165, 53-58. https://doi.org/10.1016/J.JAD.2014.04.010

Beck, A.J., Page, C., Buche, J., Rittman, D., Gaiser, M., 2018. Estimating the Distribution of the
U.S. Psychiatric Subspecialist Wor kforce Project Team.

Boenisch, S., Bramesfeld, A., Mergl, R., Havers, 1., Althaus, D., Lehfeld, H., Niklewski, G.,
Hegerl, U., 2010. The Role Of Alcohol Use Disorder And Alcohol Consumption In Suicide
Attempts-A Secondary Analysis Of 1921 Suicide Attempts. European Psychiatry 25, 414—
420. https://doi.org/10.1016/J.EURPSY.2009.11.007

Borges, G., Bagge, C.L., Cherpitel, C.J., Conner, K.R., Orozco, R., Rossow, 1., 2017. A meta-
analysis of acute use of alcohol and the risk of suicide attempt. Psychol Med 47, 949-957.
https://doi.org/10.1017/S0033291716002841

Borges, Guilherme, Cherpitel, C.J., Orozco, R., Ye, Y., Monteiro, M., Hao, W., Benegal, V.,
2017. A dose-response estimate for acute alcohol use and risk of suicide attempt. Addiction
biology 22, 1554. https://doi.org/10.1111/ADB.12439

Bradvik, L., 2018. Suicide Risk and Mental Disorders. Int J Environ Res Public Health 15.
https://doi.org/10.3390/IJERPH15092028

Briére, F.N., Rohde, P., Seeley, J.R., Klein, D., Lewinsohn, P.M., 2014. Comorbidity between
major depression and alcohol use disorder from adolescence to adulthood. Compr
Psychiatry 55, 526-533. https://doi.org/10.1016/J.COMPPSYCH.2013.10.007

Bryan, C.J., Garland, E.L., Rudd, M.D., 2016. From impulse to action among military personnel
hospitalized for suicide risk: alcohol consumption and the reported transition from suicidal
thought to behavior. Gen Hosp Psychiatry 41, 13-19.
https://doi.org/10.1016/J.GENHOSPPSYCH.2016.05.001

CDC, 2022. National Violent Death Reporting System|NVDRS|Violence Prevention|Injury
Center|CDC [WWW Document]. URL
https://www.cdc.gov/violenceprevention/datasources/nvdrs/index.html (accessed 8.4.22).

CDC, 2020. QuickStats: Age-Adjusted Suicide Rates, by Sex and Three Most Common Methods
— United States, 2000-2018. MMWR Morb Mortal WKly Rep 69, 249.
https://doi.org/10.15585/MMWR.MM6909A7

Choi, N.G., DiNitto, D.M., Sagna, A.O., Marti, C.N., 2018. Postmortem blood alcohol content
among late-middle aged and older suicide decedents: Associations with suicide



precipitating/risk factors, means, and other drug toxicology. Drug Alcohol Depend 187,
311-318. https://doi.org/10.1016/J.DRUGALCDEP.2018.02.034

Chong, D.G., Buckley, N.A., Schumann, J.L., Chitty, K.M., 2020. Acute alcohol use in
Australian coronial suicide cases, 2010-2015. Drug Alcohol Depend 212.
https://doi.org/10.1016/J.DRUGALCDEP.2020.108066

CLSnSA, 2022. Legal statistics [WWW Document]. Statistical Reports. URL
https://gamqor.gov.kz/crimestat/statistics (accessed 7.25.22).

Conner, K.R., Bagge, C.L., 2019. Links between alcohol use disorder and acute use of alcohol.
Alcohol Res 40, el—e4. https://doi.org/10.35946/ARCR.VV40.1.02

Conner, K.R., Huguet, N., Caetano, R., Giesbrecht, N., McFarland, B.H., Nolte, K.B., Kaplan,
M.S., 2014. Acute use of alcohol and methods of suicide in a US national sample. Am J
Public Health 104, 171-178. https://doi.org/10.2105/AJPH.2013.301352

Crossin, R., Cleland, L., Beautrais, A., Witt, K., Boden, J.M., 2022. Acute alcohol use and
suicide deaths: an analysis of New Zealand coronial data from 2007-2020.

Currie, S.R., Patten, S.B., Williams, J.V.A., Wang, J.L., Beck, C.A., EI-Guebaly, N., Maxwell,
C., 2005. Comorbidity of major depression with substance use disorders. Can J Psychiatry
50, 660-666. https://doi.org/10.1177/070674370505001013

Flensborg-Madsen, T., Knop, J., Mortensen, E.L., Becker, U., Sher, L., Granbak, M., 20009.
Alcohol use disorders increase the risk of completed suicide — Irrespective of other
psychiatric disorders. A longitudinal cohort study. Psychiatry Res 167, 123-130.
https://doi.org/10.1016/J.PSYCHRES.2008.01.008

Giesbrecht, N., Huguet, N., Ogden, L., Kaplan, M.S., Mcfarland, B.H., Caetano, R., Conner,
K.R., Nolte, K.B., 2015. Acute alcohol use among suicide decedents in 14 US states:
impacts of off-premise and on-premise alcohol outlet density. Addiction 110, 300-307.
https://doi.org/10.1111/ADD.12762

Gongcalves, R.E.M., Ponce, J. de C., Leyton, V., 2018. Alcohol use by suicide victims in the city
of Sao Paulo, Brazil, 2011-2015. J Forensic Leg Med 53, 68-72.
https://doi.org/10.1016/J.JFLM.2017.11.006

Hayward, L., Zubrick, S.R., Silburn, S., 1992. Blood alcohol levels in suicide cases. J Epidemiol
Community Health (1978) 46, 256-260. https://doi.org/10.1136/JECH.46.3.256

Houtsma, C., Butterworth, S.E., Anestis, M.D., 2018. Firearm suicide: pathways to risk and
methods of prevention. Curr Opin Psychol 22, 7-11.
https://doi.org/10.1016/J.COPSYC.2017.07.002

Imanaliyev, K., 2016. Methodology of forensic examination of a corpse [WWW Document].
Forensic Expertise Center of the Ministry of Justice of the Republic of Kazakhstan. URL
http://forensic.gov.kz/science_activity/ru (accessed 9.27.22).



Isaacs, J.Y., Smith, M.M., Sherry, S.B., Seno, M., Moore, M.L., Stewart, S.H., 2022. Alcohol
use and death by suicide: A meta-analysis of 33 studies. Suicide Life Threat Behav.
https://doi.org/10.1111/SLTB.12846

Kalesan, B., Villarreal, M.D., Keyes, K.M., Galea, S., 2016. Gun ownership and social gun
culture. Injury Prevention 22, 216—220. https://doi.org/10.1136/INJURYPREV-2015-
041586

Kaplan, M.S., Huguet, N., McFarland, B.H., Caetano, R., Conner, K.R., Giesbrecht, N., Nolte,
K.B., 2014. Use of alcohol before suicide in the United States. Ann Epidemiol 24, 588-
592.e2. https://doi.org/10.1016/J. ANNEPIDEM.2014.05.008

Kaplan, M.S., McFarland, B.H., Huguet, N., Conner, K., Caetano, R., Giesbrecht, N., Nolte,
K.B., 2013. Acute alcohol intoxication and suicide: a gender-stratified analysis of the
National Violent Death Reporting System. Injury Prevention 19, 38-43.
https://doi.org/10.1136/INJURYPREV-2012-040317

Kathryn Mchugh, R., Weiss, R.D., 2019. Alcohol Use Disorder and Depressive Disorders.
Alcohol Res 40, el—€8. https://doi.org/10.35946/ARCR.VV40.1.01

Kilmartin, C., 2005. Depression in men: Communication, diagnosis and therapy. Journal of
Men’s Health and Gender 2, 95-99. https://doi.org/10.1016/J.JMHG.2004.10.010

Kim, S.Y., Kim, M.H., Kawachi, 1., Cho, Y., 2011. Comparative epidemiology of suicide in
South Korea and Japan: Effects of age, gender and suicide methods. Crisis: The Journal of
Crisis Intervention and Suicide Prevention 32, 5. https://doi.org/10.1027/0227-
5910/A000046

Kdlves, K., Draper, B.M., Snowdon, J., de Leo, D., 2017. Alcohol-use disorders and suicide:
Results from a psychological autopsy study in Australia. Alcohol 64, 29-35.
https://doi.org/10.1016/J. ALCOHOL.2017.05.005

Lange, S., Jiang, H., Stelemékas, M., Tran, A., Cherpitel, C., Giesbrecht, N., Gostautaite
Midttun, N., Jasilionis, D., Kaplan, M.S., Manthey, J., Xuan, Z., Rehm, J., 2021. Evaluating
the Impact of Alcohol Policy on Suicide Mortality: A Sex-Specific Time-Series Analysis
for Lithuania. Archives of Suicide Research.
https://doi.org/10.1080/13811118.2021.1999873/SUPPL_FILE/USUI_A_1999873 SM434
3.D0OCX

Lejoyeux, M., Huet, F., Claudon, M., Fichelle, A., Casalino, E., Lequen, V., 2008.
Characteristics of Suicide Attempts Preceded by Alcohol Consumption.
http://dx.doi.org/10.1080/13811110701800699 12, 30-38.
https://doi.org/10.1080/13811110701800699

Markowitz, S., Chatterji, P., Kaestner, R., 2003. Estimating the Impact of Alcohol Policies on
Youth Suicides. The Journal of Mental Health Policy and Economics J Ment Health Policy
Econ 6, 37-46.



Minister of Justice of RoK, 2017. On approval of the Rules for the organization and production
of forensic examinations and research in forensic examination bodies [WWW Document].
URL https://adilet.zan.kz/rus/docs/\VV1700015180 (accessed 9.27.22).

Morin, J., Wiktorsson, S., Marlow, T., Olesen, P.J., Skoog, I., Waern, M., 2013. Alcohol Use
Disorder in Elderly Suicide Attempters: A Comparison Study. The American Journal of
Geriatric Psychiatry 21, 196-203. https://doi.org/10.1016/J.JAGP.2012.10.020

Necho, M., Tsehay, M., Birkie, M., Biset, G., Tadesse, E., 2021. Prevalence of anxiety,
depression, and psychological distress among the general population during the COVID-19
pandemic: A systematic review and meta-analysis. International Journal of Social
Psychiatry 67, 892-906. https://doi.org/10.1177/00207640211003121

Nina, T., Thomas, R., Alexander, H., Christine, B., 2018. Suicide by firearm in Switzerland: who
uses the army weapon? Results from the national survey between 2000 and 2010. Swiss
Medical Weekly 2018 :37 148. https://doi.org/10.4414/SMW.2018.14646

Park, C.H.K., Yoo, S.H., Lee, J., Cho, S.J., Shin, M.S., Kim, E.Y., Kim, S.H., Ham, K., Ahn,
Y.M., 2017. Impact of acute alcohol consumption on lethality of suicide methods. Compr
Psychiatry 75, 27-34. https://doi.org/10.1016/J.COMPPSYCH.2017.02.012

Pomerleau, J., Mckee, M., Rose, R., Haerpfer, C.W., Rotman, D., Tumanov, S., 2008. Hazardous
alcohol drinking in the former soviet union: a cross-sectional study of eight countries.
Alcohol and Alcoholism 43, 351-359. https://doi.org/10.1093/ALCALC/AGM167

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor, Shna, Mohammadi, M.,
Rasoulpoor, Shabnam, Khaledi-Paveh, B., 2020. Prevalence of stress, anxiety, depression
among the general population during the COVID-19 pandemic: A systematic review and
meta-analysis. Global Health 16, 1-11. https://doi.org/10.1186/S12992-020-00589-
W/TABLES/2

Schneider, B., 2009. Substance Use Disorders and Risk for Completed Suicide.
https://doi.org/10.1080/13811110903263191 13, 303-316.
https://doi.org/10.1080/13811110903263191

The General Prosecutor of the RoK, 2014. O6 yrBepxnenuu [IpaBui npueMa u perucTpanuu
3asIBJICHHS, COOOIICHHUS I panopTa 00 YroJOBHBIX MPABOHAPYIICHHUSX, & TAKXKE BEIACHUS
Enunoro peectpa mocyne6ubix pacciaenosanuii - UIIC “Oainer” [WWW Document]. URL
https://adilet.zan.kz/rus/docs/VV14W0009744 (accessed 8.28.22).

The order of the General Prosecutor of the RoK, 2019. O6 yteepxaeauu gopmbr otaera Ne 1-M
“O 3aperucCTpUpOBaHHBIX YIOJOBHBIX ITPAaBOHAPYIIEHUAX U MHCTpyKIMU Mo ero
dbopmuposanuto - UTIC “Oniner” [WWW Document]. URL
https://adilet.zan.kz/rus/docs/\VV1900018595 (accessed 8.28.22).

Varnik, A., Kdlves, K., van der Feltz-Cornelis, C.M., Marusic, A., Oskarsson, H., Palmer, A.,
Reisch, T., Scheerder, G., Arensman, E., Aromaa, E., Giupponi, G., Gusmdo, R., Maxwell,
M., Pull, C., Szekely, A., Pérez Sola, V., Hegerl, U., 2008. Suicide methods in Europe: a



gender-specific analysis of countries participating in the “European Alliance Against
Depression.” J Epidemiol Community Health (1978) 62, 545-551.
https://doi.org/10.1136/JECH.2007.065391

WHO, 2021. Suicide Worldwide in 2019.

WHO, 2020. Incidence of mental disorders per 100 000 - European Health Information Gateway
[WWW Document]. URL https://gateway.euro.who.int/en/indicators/hfa_387-2390-
incidence-of-mental-disorders-per-100-000/visualizations/#id=19969&tab=table (accessed
9.15.22).

WHO, 2019. GHO | By category | Suicide rate estimates, age-standardized - Estimates by WHO
region. WHO.

WHO, 2018. Global status report on alcohol and health 2018. Genebra: Organizacdao Mundial da
Saude; 2018. 478.

WHO: Mental Health Atlas 2020, 2020. Mental Health Atlas 2020: Member State Profile
[WWW Document]. URL https://cdn.who.int/media/docs/default-source/mental-
health/mental-health-atlas-2020-country-
profiles/kaz.pdf?sfvrsn=aaf3b16d_6&download=true (accessed 9.15.22).

Xuan, Z., Naimi, T.S., Kaplan, M.S., Bagge, C.L., Few, L.R., Maisto, S., Saitz, R., Freeman, R.,
2016. Alcohol Policies and Suicide: A Review of the Literature. Alcohol Clin Exp Res 40,
2043-2055. https://doi.org/10.1111/ACER.13203

Zetzsche, T., Bobes, J., de La Fuente, J.M., Pogarell, O., Norra, C., Schmidtke, A., Wasserman,
D., Lohr, C., Rihmer, Z., 2007. Suicides in the countries of the former Soviet Union.
European Psychiatry 22, S35-S36. https://doi.org/10.1016/J.EURPSY.2007.01.141



