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1. INTRODUCTION 

In most countries, suicide rates are significantly 

higher for men compared to women, despite 
women engaging more frequently in suicide 

attempts [1]. In the European region, the 

average male-to-female rate ratio of suicides is 
3.5:1 [2]. Among the European countries, the 

gender gap in suicide mortality is particularly 

high in the republics of the former Soviet Union 
[3]. In these republics, male suicide rates exceed 

those for women by a ratio of more than 5 to 1 

[4,5]. The extreme gender imbalance in these 

countries is due to high suicide rates for men 
and relatively low suicide rates for women [6,7]. 

The reasons behind such a drastic gender 

difference in suicide rates in this region are still 
poorly understood.  

Some researchers attribute the suicide-gender 

paradox in the former Soviet countries to 

harmful drinking [6,8-14]. In these countries, 
male are more prone to high rates of binge 

drinking of distilled spirits, which can contribute 

to higher suicide rates among them [15-19]. In 
line with this evidence we assume that 

combination of high level of alcohol 

consumption per capita and binge drinking 
pattern results in a close link between alcohol 

psychoses incidence rate (as a proxy for harmful 

drinking)  and gender gap in suicide mortality at 

the aggregate level in Russia. This study aims to 
test the alcohol-related hypothesis of the gender 

paradox of suicidal behavior in Russia.  

2. MATERIAL AND METHODS 

2.1. Data 

The data on sex-specific suicide mortality rates 

(per 1000.000 population) and alcohol 
psychoses incidence rate (per 100.000 

population between 1980 and 2015 were taken 

from the Rosstat’s (Russian State Statistical 

Committee) annual reports. In this study the 
alcohol psychoses incidence rate was used as a 

proxy for harmful drinking. 

2.2. Statistical Analysis 

To examine the relation between trends in 

alcohol psychoses rate and gender gap in suicide 

mortality across the study period a time series 

analysis was performed using the statistical 
package “Statistica 12. StatSoft.” The dependent 

variable was the gender gap in suicide mortality 

and the independent variable was alcohol 
psychoses rate. Bivariate correlations between 

the raw data from two time series can often be 

spurious due to common sources in the trends 
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and due to autocorrelation [20]. One way to 

reduce the risk of obtaining a spurious relation 

between two variables that have common trends 

is to remove these trends by means of a 
“differencing” procedure.  

This is subsequently followed by an inspection 

of the cross-correlation function in order to 

estimate the association between the two 

prewhitened time series. It was Box and Jenkins 
[2] who first proposed this particular method for 

undertaking a time series analysis between the 

time series. We used an unconstrained 
polynomial distributed lags analysis to estimate 

the relationship between the time series of 

alcohol psychoses rate and gender gap in suicide 
mortality in this paper. 

3. RESULTS 

Across the whole period the male suicide 
mortality rate was 5.4 times higher than the 

female rate (606.0 vs. 112.4 per 1 000.000) with 
a rate ratio of 4.7 in 1980 increasing to 5.4 by 

the 2015. The sharp fluctuations have occurred 

in the gender gap across the study period 

(Figure 1). The gender gap in suicide mortality 
decreased substantially between 1984 and 1986, 

with the gender gap fell to an all-time low of 

3.8, than jumped sharply between 1990 and 
1994. From 1995-1998 there was a fall in the 

gender gap of before it again rose between 1998 

and 2001, reaching an all-time high of 6.6, and 

then started to decrease.  

 

Figure 1. Trends in the gender gap in suicide 

mortality and alcohol psychoses rate in Russia 

between 1980 and 2015 

Figure 1 provides graphical evidence that the 

temporal pattern of gender gap in suicide 

mortality fits closely with changes in alcohol 

psychoses rate. A Spearman rank correlation 
analysis suggests a strong association between 

the gender gap in suicide mortality and alcohol 

psychoses rate (r=0.86; p<0,000). There was a 
strong trend in the time series across the study 

period. This trend was removed by means of a 

first order differencing procedure. After pre-

whitening the cross-correlations between 

alcohol psychoses and gender gap in suicide 

mortality time series were inspected. The 

outcome indicated statistically significant cross-

correlation between the two variables (r=0.54; 
SE=0.14). The results of the distributed lags 

analysis suggest that only contemporaneous 

correlation (lag 0) is statistically significant 
(r=0.021;p=0.000). 

4. DISCUSSION 

The dramatic variations in the gender gap in 
suicide mortality rates throughout the past 

decades in Russia suggest that the determinants 

cannot be purely biological, but might also 

reflect changes in sex-specific, modifiable risk 
factors. It is well documented that binge 

drinking account for extremely higher rate in 

male suicide mortality in Russia [7-9]. The 
estimates based on population data suggest that 

alcohol may be responsible for 61% of male 

suicides and 35% of female suicides in Russia 
[11]. The results of the time series analysis, 

which suggest positive relation between alcohol 

psychoses and gender gap in suicide rates at the 

aggregate level indirectly supports the alcohol-
related hypothesis. 

It seems plausible that the gender gap in suicide 

mortality was affected by the restriction of 
alcohol availability during the anti-alcohol 

campaign in the 1985-1988. Gorbachev’s anti-

alcohol campaign did produce a number of 

positive effects, such as a decline in alcohol 
consumption, a drop in alcohol-related mortality 

[16,17]. Similarly, the reduction in the gender 

gap in suicide rates during the last decade might 
be attributed to the implementation of the 

alcohol policy reforms in 2006, which increased 

government control over the alcohol market 
[19]. By contrast, the collapse of the Soviet 

Union and the ending of the state’s alcohol 

monopoly in the early 1990s were associated 

with a sharp rise in the gender gap [11]. These 
facts may be used as empirical evidence 

suggesting that alcohol is responsible for the 

gender paradox of suicidal behavior in Russia.  

Before concluding, some potential limitations of 

this study must be acknowledged. It is likely 

that other factors also contribute to the gender 
paradox of suicidal behavior in Russia. A 

possible candidate in this context is 

psychosocial distress experienced by Russians 

during the post-Soviet transition [21]. It was 
hypothesized, that psychosocial distress may be 

an important factor behind the widening gender 

gap in suicide rates during the transition period 
[22]. However, the fact that the upward trend in 
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BAC-positive suicides in the early-1990s was 

greater than trend in BAC-negative suicides 

strongly supports an alcohol-related hypothesis 

[11, 23]. 

5. CONCLUSION 

In conclusion, harmful drinking appears to play 

an important role in the high gender gap in 
suicide mortality and its dramatic variations in 

Russia during the last few decades. Further 

research is needed to clarify more specifically 
the role of harmful drinking in the gender 

paradox of suicidal behavior in Russia.  
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