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SUMMARY
Some previous investigations indicated that economic crisis (inflation in Serbia 1993/94) have great influence on increasing suicide rates in 

Serbia. After that suicide decreased, despite the war and bombing in 1999, specially among the elderly people. A total of 453 suicides were regis-
tered on the territory of south-eastern Serbia during 1995-2001 years. Of them 295 (65.1%) were aged over 60 years. Generally, linear trends of 
suicide among both genders from 1995 to 2001 decreased, but the slope of decreasing was grater among males than among females. The highest 
rates among the both genders were registered in the years with the maximum number of suicides, but the linear trends of rates have statistically 
important correlation with time (r > 0.5). Average annual suicide rate among males was 42.5, and among women it was 18.7. The highest average 
annual suicide rate among men was observed in the age group 75 years and over (93.3) , and the lowest in the age group 65-69 (20.6). Among 
males, in the all age group linear trends of suicide rates decreased, with the highest slope among 75 years and over and the lowest among 65-69 
years. The highest suicide rate among females was registered in age group 75 years and over (25.6), the lowest in the age group 65-69 (13.5). The 
linear trends are similar as among males: downward trend was observed among all aged groups, with the highest slope among women 75 years 
and over. The most common way of suicide among men was hanging up (63%),  poisoning and by firearms. There were no statistical differences 
between way of suicide and age groups. The most frequent way of suicide among females was hanging up (55%), poisoning (25%) and drowning 
(12%). There were statistically significant differences in drowning between age groups, 70-74 and 75 and over (p<0.05), and between poisoning 
and age groups 60-64 years and 75 years and over. Poisoning and drowning are statistically more frequent among women than among men.
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INTRODUCTION 

At the end of the 1990s, several analyses were performed on epide-
miologic characteristics of suicides committed in the southeastern 
part of Serbia (Nisava, Pirot and Toplica County). These analyses 
confirmed that suicides had undulant pattern, and that the annual 
number of suicides mostly depended on socio-economic and political 
circumstances in the country (1). Generally, linear trend of suicide 
decreased, but not in the all age groups (1, 2). The highest suicide 
rates were among the elderly, and the most common ways of suicide 
were hanging up and poisoning, and by firearms (among males).

The aim of this study was to specify basic epidemiological pattern 
of suicides among persons 60 years and over in the south-eastern part 
of Serbia (Nisava, Pirot and Toplica County) from 1995 to 2001, that 
is among persons considered to be at the greatest risk for suicide.

MATERIAL AND METHODS

To assess suicides, the data of the Serbian Bureau for Statistics were 
processed, as well as original death certificates and DEM-2 forms. 

The data for 15 municipalities in southeastern part of Serbia (the 
Nisava County, Toplica County and Pirot County) were analysed 
for the period 1995-2001. For the analysis, the standard descriptive 
epidemiologic method was employed, the rates were calculated per 
100,000 inhabitants (the 1991 and 2002 census), and statistically 
significant differences were registered at p<0.05. The rates were 
calculated and compared by gender and age group. Due to important 
differences between two censuses (11 years), in order to determine 
the most precise rates, the annual number for each year and for each 
age group and gender were estimated in the following way:

(N 2002 (a) – N 1991 (a)) : 11 = p 
N 1992 (a) = N 1991 (a) + p
N 1993 (a) = N 1991 (a) + 2p
N 2002 (a) = N 1991 (a) + 10p

N2002 (a) - number of inhabitants by gender in age group (a) by 
2002 census  
N1991 (a) - number of inhabitants by gender in age group (a) by 
1991 census 
p - annual differences by gender in the age group (a)
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N1992, 1993…2001 (a) - estimated population by gender in the age group 
(a) for 1992, 1993…2001.

RESULTS

On the territory of south-eastern Serbia, a total of 453 suicides 
were registered during 1995 - 2001, and of them 295 (65.1%) 
were aged over 60 years. The number of suicides by gender and 
linear trend are given in Table 1 and Figure 1.

Generally, linear trends of suicide among both genders from 
1995 to 2001 decreased, but the slope of decreasing was greater 
among males than among females. In fact, the trends of suicide 
are not linear, but polynomial: among males the highest number 
of suicides was observed in 1996 and 1999, and among women 
during 1996, 2000, and 2001 years. In the last 5 years the trends 
of males and females suicides were opposite: among males first 

increased then decreased whilst among women it first decrea-
sed then increased. Due to important changes in the population 
between two censuses, it is better to analyze the rates than crude 
number of suicide.

The highest rates among the both genders were registered in 
the years with the maximum number of suicides (Table 2), but 
the linear trends of rates have statistically important correlation 
with time (r>50%) (Fig. 2). The males suicide rates, by age are 
presented in the Table 3, and Figure 3.

Cumulative number of males aged 60 and over in the 
south-eastern Serbia from 1995 to 2001 was 452,090, and 
549,906 women respectively. Average annual suicide rate 
among males was 42.5, and among women it was 18.7. This 
result suggests that males had 2.3 times higher rate than 
women. The highest average annual suicide rate among men 
was observed in the age group 75 and over (93.3), and the 
lowest in the age group 65-69 (20.6). Among males, the 
linear trends of suicide rates decreased in all age groups, 
with the highest slope among 75 and over and the lowest 
among 65-69. 

The highest suicide rate among females was registered in the 
age group 75 and over (25.6), the lowest among 65-69 (13.5). The 
linear trends are similar as among males: decreasing frequency 
was observed among all age groups, with the highest slope among 
women 75 and over (Table 4, Fig. 4).

Sex ratio between males and females increased with age: from 
1.5 (60-64, 65-69) to 3.6:1 (75 and over) (Table 5).

The most common way of suicide among men was hanging 
up (63%), poisoning and by firearms. There were no statistical 
differences between way of suicide and age groups (Fig. 5).

Year Total Males Females
1995 44 28 16
1996 57 37 20
1997 37 23 14
1998 37 26 11
1999 44 32 12
2000 42 27 15
2001 34 19 15
1995-2001 295 192 103

Table 1. The total number of suicides in the south-eastern Serbia in the period 
1995-2001.

Year Males Females
1995 45 21.1
1996 58.7 26.1
1997 36.1 18.0
1998 40.3 14.0
1999 48.9 15.1
2000 40.8 18.7
2001 28.4 18.4

Table 2. Suicide rates in the south-eastern part of Serbia in the period 
1995-2001.

Year 60-64 65-69 70-74 75+
1995 24.5 29.0 27.2 111.1
1996 24.8 22.8 68.8 146.5
1997 40.1 5.6 57.2 50.7
1998 35.5 27.7 54.5 50.1
1999 25.7 16.4 37.2 134.5
2000 10.4 21.5 49.9 98.0
2001 10.5 21.2 27.3 62.3

Table 3. Age-specific suicide rates among males in the south-eastern part of 
Serbia in the period 1995-2001.

Fig. 1. Total number of suicides and linear trends of suicides in the south-eastern 
part of Serbia in the period 1995-2001.

Fig. 2. Suicide rates and linear trends of suicides in the south-eastern part of 
Serbia in the period 1995-2001.
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The most frequent way of suicide among females was hanging 
up (55%), poisoning (25%) and drowning (12%). There were 
statistically significant differences in drowning between age 
groups 70-74 and 75 and over (p<0.05), and poisoning between 
age groups 60-64 and 75 and over.

Year 60-64 65-69 70-74 75+
1995 8.8 19.2 21.6 38.3
1996 31.3 9.6 27.4 37.3
1997 18.3 9.5 32.5 15.6
1998 14.0 14.2 6.2 20.3
1999 14.3 14.1 11.8 19.8
2000 19.5 14.0 34.1 9.7
2001 5.0 13.6 16.3 37.9

Table 4. Age-specific suicide rates among females in the south-eastern part of 
Serbia from 1995 to 2001.

Age Males:Females
60-64 1.5:1
65-69 1.5:1
70-74 2.1:1
75+ 3.6:1

Table 5. Suicide rates sex-ratio in the south-eastern part of Serbia from 1995 
to 2001.

Fig. 4. Age-specific suicide rates and linear trends among females in the south-eastern part of Serbia from 1995 to 2001.

Fig. 3. Age-specific suicide rates and linear trends among males in the south-eastern part of Serbia from 1995 to 2001.

Poisoning and drowning are statistically more frequent among 
women than among men (Fig. 6).

DISCUSSION

Our previous investigations concluded that suicide rates in the 
south-eastern Serbia are relatively low in comparison with other 
parts of Serbia and Monte Negro and other countries in the world. 
According to WHO mortality data, many countries in the world 
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Fig. 5. The mode of suicide among males in the south-eastern part of Serbia 
from 1995 to 2001.

Fig. 6. The mode of suicide among females in the south-eastern part of Serbia 
from 1995 to 2001.

show increasing trends of suicide, but in some countries (Ger-
many, Sweden) this trend decreases (3, 4). The upward trend of 
suicide in some European countries, as well as in Serbia and Monte 
Negro, among adolescents and the young, confirmed by some 
investigations, is worrying (5, 6). According to our investigations 
from 1987 to 1993 (7, 8, 9) the suicidal rates in Nisava, Pirot and 
Toplica district (south-eastern Serbia) increased from 1987 to 
1992 and after that, with some medium oscillation, decreased.

Males aged 75 and over have the highest rates of suicide in almost 
all industrial countries in the world, and in many of them suicide 
rates rise with age (10). However, in England and Wales, as well as 
in many countries in the world, suicide rates decreased by 30 to 40% 
among the eldest people (11). In contrast, the younger males exhibited 
a 30-55% rise between 1983 and 1995. Female suicide rates have 
shown a similar overall decrease among the elders (10).

This investigation showed a decreased suicide rates among 
persons aged 60 and over for about 37% among males and 13% 
among females from 1995 to 2001, which correlates with the 
mentioned investigations.

The ratio of male to female elderly suicide rates in the world 
is about 3:1 (10), or less (2.05) (12). In the south-eastern Serbia 
the sex ratio was 2.3 (ranging from 1.5 to 3.6:1 depending on age 
group). The highest ratio was among males aged 75 and over, 
which suggested that the oldest males are more vulnerable than 
the oldest females.

The highest suicide rates among oldest people can be explained 
by many risk factors including social factors (economic instability, 

living alone, unemployment, retirement...) (12), psychiatric and 
physical illness which are more frequent among the elder com-
pared to young people. This investigation suggest that there are 
very important differences in male and female suicide rates. These 
differences could be explained by different risk factors for suicide 
for men and women or different importance of these factors for 
men and women. Some previous investigations concluded that 
some risk factors for male suicides are protective for females (13). 
For example, early widowed men seems especially vulnerable for 
suicide, likewise widowed and married elderly women showed 
similar risk (14).

It is well known that elderly men adopt more violent methods 
than women. In England and Wales, hanging up is the most com-
mon method for suicide among men, while poisoning is most often 
used by women. In USA, fire arms are used in about 60% of all 
completed suicides. Some recent studies indicate that there is a 
considerable evidence of relationship between the availability of 
suicidal means and the method of suicide (15, 16, 17).

In this investigation the most common way of suicide among 
both genders were hanging up and poisoning, but there are statis-
tically important differences among men and women: poisoning 
and drowning are more common way among females. Among 
males, very important way of suicide is by fire arms. This was 
especially observed after war in Kosovo ended (1). There were 
no statistically important differences in suicide method among 
different age groups.

CONCLUSION 

From 1995 to 2001 the suicide rates in the south-eastern part of 
Serbia among both sexes and among all age groups decreased. The 
highest suicidal rates were registered among the oldest people, 
specially among men and women aged 75 and over. In this age 
group male to female ratio was 3.6:1, which indicates that the old 
men are more vulnerable than women. The most common way of 
suicide among both sexes were hanging up and poisoning, and on 
the third place among women it was drowning, and by firearms in 
men respectively. There were statistically important differences in 
suicide ways between men and women: poisoning and drowning 
were more common ways of suicide among females. 
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DIABETES CASES COULD DOUBLE IN DEVELOPING COUNTRIES 
IN NEXT 30 YEARS

The number of cases of diabetes in developing countries is 
likely to increase more than two-fold in the next 30 years, from 
115 million in 2000 to 284 million in 2030. WHO has marked 
World Diabetes Day, 14 November, 2003, with a commitment 
to increase its efforts to reduce the impact of diabetes and its 
complications, particularly among low- and middle-income 
communities, in collaboration with the International Diabetes 
Federation (IDF). 

“Diabetes is part of the growing epidemic of noncommunicable 
diseases (NCDs) that are beginning to impose a double burden of 
disease on the world’s poorest countries,” said Dr Catherine Le 
Galès-Camus, WHO Assistant Director-General, Noncommuni-
cable Diseases and Mental Health. “Even as these countries are 
struggling to address the problems of HIV/AIDS, malaria and 
tuberculosis, they must also prepare to deal with the onslaught 
of diseases that come with changes in lifestyle and ageing of 
their populations.” 

The good news, said Dr Le Galès-Camus, is that much of the 
projected increase in diabetes is preventable, through attention 
to diet and physical activity in the population. WHO is current-
ly developing a Global Strategy on Diet and Physical Activity, 
which will underpin its efforts to help Member States prevent 
diabetes and other diseases related to unhealthy diets and physical 
inactivity. 

“For those who have diabetes, good management of the disease 
can delay or even prevent complications and disability. Promoting 
self management by patients, proactive control of risk factors by 
health professionals and reorganization of health services to ma-
nage chronic conditions have all been shown to make a significant 
difference to patients”, said Dr Rafael Bengoa, WHO, Director, 
Management of Noncommunicable Diseases. “We will be wor-
king with countries to find ways to deliver a minimum package of 
care in even the poorest settings. Prevention and management go 
hand in hand. We need to provide comprehensive packages that 
meet the needs of all members of the community, and that address 
the disease at all stages and in all its manifestations.”

The burden of disease associated with diabetes is substantial: 
at least one in 20 deaths worldwide is attributable to diabetes. In 
financial terms, direct health care costs range from 2.5% to 15% 
of annual health care budgets, and indirect costs such as loss of 
production may be five times this number. 

Diabetes is a chronic disease characterized by having too much 
glucose in the blood because the body is not producing insulin or 
not using insulin properly. Some 90% of the world’s estimated 171 
million people with diabetes have type 2 diabetes. This used to be 
considered a disease of older people in rich countries, but the majority 
of people with diabetes in Africa are between 45 and 64 years. 

“All over the world, peoples lifestyles are changing,” said 
Dr Le Galès-Camus. “We are less active than our parents and 
grandparents, and we eat food with higher concentrations of sugars 
and fats, often with the result that we are putting on weight, and 
increasing the risk of diabetes. Add to this the fact that populations 
are ageing, and it is easy to see why diseases such as diabetes are 
on the increase.” 

China provides a graphic example. Diabetes is already a 
substantial concern, with 21 million cases in the year 2000, or 
one in every 60 people. Obesity is on the rise - a recent study 
showed that even among Chinese pre-school children, obesity 
rates increased tenfold to affect one in every 10 children over 
an eight-year period. This extra weight increases their risk of 
diabetes as they grow older. 

For more information please contact: Dr. Rafael Bengoa, Director, 
Management of Noncommunicable Diseases, WHO, Tel.: (+41 
22) 7914335, E-mail: bengoar@who.int

All WHO Press Releases, Fact Sheets and Features can be ob-
tained on the WHO home page http://www.who.int/.
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