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SUMMARY
Objective: The authors researched the incidence of suicidal thoughts and related factors in 123 patients of the psychiatric ward of the Hospital 

of České Budějovice with diagnosed attempted suicide in their medical history for the period from January 2013 – June 2015.
Methods: The research was carried out in two stages. At the beginning of the hospitalization, quantitative data collection was implemented 

using a semi-structured questionnaire, followed by qualitative research conducted with semi-structured phone conversation, based on previous 
patient’s written consent. The research data were statistically processed to obtain information about the character of relations among individual 
characteristics. To quantify them, the Bayesian Network (BN) was constructed, and to identify relations among individual characteristics, the Hill-
Climbing algorithm was used. Before deriving the network, variables were discretized. The network parameters were set based on a data matrix 
using the maximal plausibility method. 

Results: The results of analysed set show that the probability of suicidal thoughts is high, achieving a value of 0.750 (0.781 for women and 
0.724 for men). If the patient visits a contact centre for drug-addicted persons, the probability of suicidal thoughts decreases to 0.683. If the patient 
visits a psychotherapist, the values of 0.736 are achieved. If a daily care centre is visited, the estimated risk rises to 0.832 and the probability of 
the patient repetitively attempting suicide is 0.606. If the interviewed person regularly consumes alcohol, the probable relapse amounts to 0.616. 
But if the person consumes alcohol from time to time, the probability rises to 0.701. In case of abstinence, the probable relapse decreases to 0.565. 

Conclusions: The incidence of suicidal thoughts in observed patients was high, and the amount of risk was influenced by gender, by visiting 
follow-up care facilities, psychotherapy, and particularly by the frequency of alcohol consumption. Intermittent alcohol consumption is the highest-
risk factor in connection with relapsing suicide. In case of psychiatric patients with attempted suicide in their medical history, all verified preventive 
and therapeutic procedures that can contribute to prevention of relapses should be used within follow-up professional care. Specific approach of 
the closest social environment, medical literacy of the population and state safety measures are important.
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INTRODUCTION

From the perspective of basic values, the universal value of 
human life is the most important as the basic ethical maxim of our 
society. The right to life ranks among inalienable human rights. It 
is a right that must not be disposed even by its holder (1, 2). At-
titudes to suicide have changed in the course of history; at present, 
such act provokes ambivalent responses in the environment, as 
it constitutes a destruction of one’s own life, and life is a highly 
recognized value, but on the other hand, it is an act of free choice 
a human should have (3). The complicated attitude of current so-
ciety to termination of one’s own life is illustratively documented 

by the discussion on euthanasia that has been taking place for years 
already (4). The concept of suicidality includes suicidal thoughts 
and suicidal behaviour. Suicidal behaviour constitutes an act of 
deliberate self-inflicted injury with fatal (suicide) or non-fatal 
(attempted suicide) consequences. Habitual self-inflicted injuries 
like auto-mutilation, tobacco smoking and excessive alcohol con-
sumption do not constitute attempted suicides (5, 6). In American 
studies, attempted suicide is described as a comprehensive act 
including several dimensions; the injury degree, lethality of the 
method used and the degree of suicidal intention are important 
(6, 7). European studies define suicide as intentional self-harming 
behaviour with suicidal intention (8). The incidence of suicides 
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in the population differs by geographic areas, and changes can 
be observed in time. For example, Greece has historically ranked 
among countries with the lowest number of suicides (2.8 persons 
per 100,000 inhabitants), but from the outbreak of the economic 
crisis in 2007 to its drastic deepening and acceptance of austerity 
measures, the number of suicides has risen by more than 35% (9). 
In the Federal Republic of Germany, suicide is committed by ap-
proximately the same number of persons as the number of victims 
of traffic accidents; although the indicator has been changing 
in time too (10). The motivation for specific behaviour may be 
very varied. The needs inducing different relevant motives may 
be dispositional, but they may also develop in the course of life. 
The incidence of suicides is influenced by gender, age, education, 
social and economic situation, alcohol and drug consumption, as 
well as by personal bankruptcies or serious diseases, by loss of 
a close person, mental diseases, and by a number of strains (11). 

Šteflová states that mental diseases represent the highest 
social and economic strain in the developed states, according to 
data of the WHO and the World Bank (22.0% of losses, while 
cardiovascular diseases 20.4%, and tumorous diseases 13.7%). 
In the last ten years, the number of patients coming to psychiatric 
outpatient departments has increased by more than one third (5% 
inhabitants are currently undergoing therapy). The most frequently 
treated diseases include mood disorders (increased by 109%), 
neurotic problems (increased by 53%) and dementia (increased 
by 64%). Psychiatric diseases constitute the 2nd highest strain 
in the WHO European region and they are the cause of 19.5% of 
total number of disability-adjusted life years. Out of the approxi-
mately 850 million people in the WHO European region, about 
100 million people suffer from depressions, 21 million people 
suffer from disorders caused by excessive alcohol consumption, 
7 million people are affected by Alzheimer’s disease or other 
forms of dementia, and 4 million people suffer from schizophre-
nia. Suicides are the cause of about 60,000 deaths per year in the 
EU twenty-eight countries. In 2003–2011, men’s standardised 
death rate (SDR) of self-inflicted injury with subsequent death 
in the Czech Republic distinctively surpassed the suicidality of 
men in the original fifteen EU countries. In 2011, the difference 
between SDR of suicides per 100,000 men of the EU 15 (value 
14.3) and men of the Czech Republic (value 23.6) amounted to 
9.3 deaths/100,000 men against Czech men; the difference of 
suicidality of women of the EU 15 and of the Czech Republic is 
insignificant (EU 15 women – SDR 4.3/100,000 women, Czech 
women – SDR 4.1/100,000 women) and it was approximately 
four times lower than that of men all along the observed period 
(13). Decreasing standard of living and increasing unemployment 
as society-wide social factors, but also psychological factors like 
loneliness, particularly in a specific period of life, are considered 
the factors increasing the suicide risk (14). Suicidal behaviour 
is frequent in people with schizophrenia who terminate their 
life by suicide in about 10% of cases (15). Under the age of 12 
suicides are rare, the frequency increases in puberty and in early 
adulthood. Suicide is more frequently related to schizophrenia in 
adolescence (16). An older, but extensive epidemiological study 
carried out in the United States showed that almost one half of 
the inhabitants suffer from some mental disorder at some point 
of their life. Most frequently, such disorders include addiction to 
habit-forming substances (26.6%), followed by anxiety disorders 
(24.9%) and affective disorders (19.3%). The score prevalence 

is 7.3% of population, according to the study by Kessler et al. 
(17). By the end of the last century, the WHO estimated, based 
on long-term trends, that in 2020, about 1.53 million people in 
the world would die due to suicide and 10–20 times more people 
will attempt suicide. That constitutes, on average, one death every 
20 seconds and one attempt each 1–2 seconds (18). The Czech 
Republic ranks among minority countries of the European Union 
that have not had any governmental programme of mental health 
care yet. That fact has led to unsystematic character of establish-
ment of psychiatric institutions, missing or unequally deployed 
outpatient services, obsolete structure of inpatient care capacity 
and lack of community care facilities (19). From the perspective 
of expenses on mental health in the Czech Republic, the propor-
tion of funds designated to mental health within public health 
care amounts to some 0.26% GDP, while in the EU it amounts to 
2% GDP on average (20).

At present, the psychiatric care mostly takes place in psychi-
atric outpatient departments. According to the Institute of Health 
Information and Statistics of the Czech Republic, 2,834,000 
interventions were carried out in the Czech psychiatric outpatient 
departments in 2013. The number has increased by 38% since 
2000. Unipolar depression of adults is the most frequent motive 
to visit a psychiatrist and one of the most frequently diagnosed 
psychiatric disorders (21, 22). Clinical mastering of the diag-
nosed cases is aimed at reducing or eliminating symptoms and 
at preventing relapses by administration of anti-depressants, psy-
chotherapy and support treatment in form of social contact (talks, 
counselling, etc.). Swedish authors point out the necessity and 
the crucial importance of follow-up care for psychiatric patients 
with diagnosed schizophrenia, bipolar and unipolar disorder, 
who need such care particularly during the first two years after 
the attempted suicide (23). Patients with attempted suicide are 
permanently under high risk of recurrence, and that fact must be 
considered in the follow-up care. 

In our study we observed the incidence of suicidal thoughts 
in patients of the psychiatric ward of the Hospital of České 
Budějovice with attempted suicide in their medical history for 
the period from 2012–2015. 

MATERIALS AND METHODS 

The basic set consisted of 292 patients (134 men, 158 women), 
who were hospitalized and underwent, voluntarily or in detention 
mode, systematic psychotherapy in the psychiatric ward of the 
Hospital of České Budějovice from January 2013 to June 2015. 
Their diagnoses at admission were: F22.9-18 (persistent disorder 
with delusions, NS), F23.2-10 (acute schizophrenia-like psychotic 
disorder), F32.9-49 (depressive phase of NS), F40-4 (phobic anxiety 
disorders), F41.1-31 (generalized anxiety disorder), F42-5 (obses-
sive-compulsive disorder), F43.2-70 (adaptation disorders), F45-2 
(somatoform disorders), F43.9-103 (response to serious stress, 
NS). A part of the patients, specifically 123 (42%), 66 men and 57 
women of the basic set, agreed to participate in the follow-up part 
of the study. The minimum age was 15 years, the maximum age 
57 years (median 36 years, arithmetic mean 34.95 years, standard 
deviation 8.08). The minimum age at the first attempted suicide 
was 13 years, the maximum age was 54 years (median of the set 32 
years, arithmetic mean 31 years, standard deviation 8.31). 
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The first part of the study was focused on several aspects 
including psychiatric family burden, current mental condition, 
economic and social situation, abuse of illegal habit-forming 
substances, frequency of alcohol abuse, family status, educa-
tion, way of execution of the attempted suicide, repeatability of 
suicidal actions, motives for suicidal actions, etc. Based on their 
informed consent, they were contacted by phone after completed 
hospitalization and return to daily life. They were contacted after 
2 months from discharge, a period to acclimatise to daily life. 
After that time, we asked whether they observed the suggestions 
applied during hospitalization. Most of the hospitalized patients 
had new or repeated anti-depressive or anti-psychotic medication. 
In the phone contact, the patients were asked about problems 
concerning the quality of life after the attempted suicide and 
after the follow-up hospitalization. The main questions were: 
whether they regularly went to their psychiatrist or psychologist, 
whether they had undergone hospitalization in a medical institu-
tion or whether they regularly went to psychotherapies, whether 
they observed the medication, how often they consumed alcohol, 
whether they suffer from suicidal thoughts, how they slept, and 
what their social and economic situation was like. The phone 
talks were structured according to prepared questions. In order to 
observe the patients’ anonymity, the admission questionnaire and 
the follow-up questionnaire had the same identification number. 
Recorded answers were statistically evaluated. The research data 
were statistically processed to obtain further information on the 
character of relations among individual characteristics, and the 
Bayesian Network (BN) was constructed for their quantification. 
To derive them or to determine the BN topology (to identify 
relations among individual characteristics), the Hill-Climbing 
algorithm was used. Before deriving the actual network, variables 
were discretized. The network parameters were subsequently set 
based on a data matrix using the maximal plausibility method 
(37–39).

RESULTS 

The following analysis is based on a set acquired from Janu-
ary 2013 to June 2015. The data set included answers from 123 
patients in total, who had been repeatedly interviewed. They 
consisted of patients who had attempted suicide at least once; 66 
men and 57 women answered the question complex repeatedly 
in the course of the study. The basic demographic descriptive 
characteristics of the set are stated in Table 1.

In order to obtain further information on the character of re-
lations among individual characteristics, the Bayesian Network 
(BN) was constructed for their quantification. To derive them 
or to determine the BN topology (to identify relations among 
individual characteristics), the Hill-Climbing algorithm was 
used. Before actual derivation of the network, discretization was 

Characteristics Minimum Median Average Standard deviation Maximum
Patients’ age 15 36 34.95 8.08 57
Patients’ age at their first attempted suicide 13 32 31 8.31 54
Number of attempted suicides 1 2 2.049 1.10 6

Table 1. Basic descriptive demographic characteristics

carried out for the following variables: year (2013, 2014, 2015), 
patient’s age categories (0–15, 15–20, 20–25, 25–30, 30–35, 
35–40, 40–45, 45–50, and 50–60), patient’s age at the first at-
tempted suicide categories (0–15, 15–20, 20–25, 25–30, 30–35, 
35–40, and 40–60) and for the variable of the number of attempted 
suicides (0–1, 1–6). 

The network parameters were subsequently set based on a 
data matrix using the maximal plausibility method. The resulting 
Bayesian Network, i.e. the probability model, can be characterized 
through simultaneous probability: P (year, gender, age, diagnosis, 
hospitalization, medication, suicide, sleep, situation, partner, al-
cohol, drugs, psychiatrist, visits, age at first attempt, how many 
times) = P (year), P (psychiatrist), P (visits/psychiatrist), P (age/
visits), P (sleep/visits), P (medication/age, sleep), P (age of first 
attempt/age), P (situation/sleep, age of first attempt), P (alcohol/
medication), P (hospitalization/alcohol, psychiatrist), P (how 
many times/age, alcohol), P (partner/hospitalization, visits), P 
(gender/partner, alcohol, age at first attempt), P (drugs/partner, 
visits), P (diagnosis/gender, visits), P (suicide/gender, medication, 
visits, how many times).

The identified probability relations – connections are recorded 
in Figure 1. 

In order to characterize topology of the acquired model, it can 
be stated that it contains 16 nodes (variables) and 26 oriented 
edges. The average value, so called “Markov blanket”, amounted 
to 5.00. To create the Bayesian Network, 570 tests were needed. 
The average size of neighbourhood amounted to 3.25. The re-
sulting identified topology of the Bayesian Network shows that 
suicidal thoughts of patients who attempted suicide in the past 
are related to the patient’s gender, as well as to the number of 
attempted suicides and to whether the patients regularly go to an 
assistance centre (community centre, psychotherapy, day care 
centre). The resulting model also shows that suicidal thoughts 
are influenced by medication, i.e. whether the patient takes the 

Fig. 1. Identified probability relations. 
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prescribed medication. It is worth mentioning that the BN, in this 
case, identified a relation between the patient’s medication and 
quality of sleep. As for the variable of the number of attempted 
suicides, it is influenced by the fact whether and how often the pa-
tient consumes alcohol and by patient’s age. The model achieved 
a value of BIC = –11,277.72. 

The table shows the probability distribution for the “how 
many” variable, i.e. for the variable related to the number of at-
tempted suicide, depending on how old the respondent was and 
to what level he or she consumed alcohol.

The subsequently implemented interviews and the exact in-
ferences show the following facts: with respect to the whole set 
under analysis (at repeated interviewing of the same patients in 
the course of the study), the probability of the patient suffering 
from suicidal thoughts is estimated at 0.750.

If a woman is concerned, then the probability of her having 
suicidal thoughts rises to 0.781. If a man is concerned, the prob-
ability amounts to 0.724.

If the patient visits a “CC”, the probability of suicidal 
thoughts decreases to 0.683. If the patient attends psycho-
therapy, the probability of incidence of suicidal thoughts in 
such patient is estimated at 0.736, based on the observed data.  
If the patient visits a day care centre, then, somewhat surpris-
ingly, the estimated probability of incidence of suicidal thoughts 
increases to 0.832.

As for age, frequency of alcohol consumption and number 
of attempted suicides, the following findings can be derived: 
with respect to the whole set under analysis (at repeated in-
terviewing of the same patients in the course of the study), 
the probability of the patient repeatedly attempting suicide is 
estimated at 0.606.

If the patient regularly consumes alcohol, the probability of 
repeatedly attempted suicide amounts to 0.616. If the patient 
reports alcohol consumption from time to time, the probability 
is estimated to 0.701 by the Bayesian Network. If the respondent 
reports no alcohol consumption, the probability of repeatedly 
attempted suicide decreases to 0.565. It is thus obvious that 
particularly intermittent alcohol consumption and subsequent 
intoxication constitutes a considerable risk factor.

Table 2 shows conditioned probabilities related to the number 
of attempted suicides depending on the variables of age and alco-
hol consumption. The table shows the probability distribution for 
the “how many” variable, i.e. for the variable related to the number 
of attempted suicide, depending on how old the respondent was 
and to what level he or she consumed alcohol.

Age categories of patients

Alcohol Number of  
attempted suicides 0–15 15–20 20–25 25–30 30–35 35–40 40–45 45–50 50–60

Yes
0–1 – 1.0 0.95 0.62 0.0 0.47 0.35 0.2 0.87
1–6 – 0.0 0.05 0.37 1.0 0.53 0.65 0.8 0.13

No
0–1 – 0.82 0.53 0.78 0.43 0.27 0.27 0.0 0.0
1–6 – 0.18 0.47 0.22 0.57 0.73 0.73 1.0 1.0

From time to 
time

0–1 1.0 1.0 0.0 0.37 0.29 0.21 0.35 0.41 0.0
1–6 0.0 0.0 1.0 0.63 0.71 0.79 0.65 0.59 1.0

Table 2. Conditioned probabilities

DISCUSSION  

In our set, a difference in incidence of suicidal thoughts of 
psychiatric patients was found with respect to gender. The find-
ing is in accordance with the conclusions of similar studies.  
Rodziński et al. analysed suicidal ideations of patients before 
and after hospitalization in psychiatric hospital. They found 
that women had more suicidal thoughts and higher intensity of 
neurotic symptoms than men; they showed obsessive-compulsive 
neurasthenic symptoms more frequently and they reported more 
often uncontrollable hunger. The authors suggest paying more 
attention in prevention of suicides to the women with the above 
stated symptoms (24).

According to our study, the frequency of suicidal thoughts is 
considerably influenced by follow-up care. Our study shows the 
need of comprehensive follow-up care for psychiatric patients 
with suicidal thoughts, which corresponds with the results of 
many studies. Stanley et al. implemented an innovative short 
two-stage post-hospitalization intervention aimed at decreasing 
the frequency of suicidal thoughts and at improving cooperation 
during treatment, including the patient’s safety planning and 
structured phone conversations with 95 veterans who had sought 
out acute psychiatric help due to suicidal thoughts at least twice 
in the preceding 6 months. The intervention significantly reduced 
the number of hospitalizations in the subsequent three months, as 
compared to the group of veterans in which the intervention had 
not been implemented (25). According to our study a significant 
risk factor of relapsing suicide represents alcohol, particularly 
binge-drinking. In world literature, the above statement is con-
firmed by a lot of studies and the fact is generally accepted by 
experts (26–29). A significant correlation between suicidal be-
haviour and alcohol was also found by Wetterling and Schneider 
whose study demonstrated that persons with suicidal behaviour 
were often acutely intoxicated by alcohol (30). A meta-analysis 
of studies performed by Darvishi et al. has shown that excessive 
alcohol consumption significantly increases the risk of suicidal 
thoughts, attempted suicides and finished suicides and that it can 
be considered one of the frequent causes of premature violent 
deaths (31). Consoli et al. examined risk and protective factors of 
suicidality 6 months after hospitalization in adolescents who had 
been hospitalized due to attempted suicide. The results show that 
after discharge from hospital, risk factors for the adolescents with 
one attempted suicide in their medical history included mainly 
depression and despair. Protective factors included high work load 
and higher motivation to work or to improve their school (study) 
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results (32). Tarolla et al. state, in accordance with the findings 
of our study, that attempted suicide is one of the most serious 
predictors of committing suicide in the future. Other significant 
predictors in their study included unemployment and low job 
position, inadequate to higher education (underemployment) 
(33). The relations between the frequency of use of follow-up 
care after hospitalization due to attempted suicide and between 
the socio-demographic characteristics of patients were examined 
by Yen et al. whose study monitored 99 patients after discharge 
from psychiatric hospital after attempted suicide. The results of 
their study show that weak functioning at the beginning of the 
monitoring period was connected with higher use of intensive care 
and lower use of follow-up outpatient care. 19% of adolescents 
in total attempted suicide anew in the monitored six-month pe-
riod. The authors declare that patients who were psychiatrically 
hospitalized after attempted suicide require longer psychiatric 
hospitalization, better planning of passage from hospitalization 
to outpatient care and more intensive outpatient care (34).  

Norheim et al. consider psychiatric disorders the most frequent 
cause of suicidal behaviour and regard psychotherapy as the most 
suitable form of therapy; however, they point out that patients 
with other comparably serious disorders are more systematically 
monitored (23).

CONCLUSIONS

Our study has clearly shown the need of follow-up care to 
influence the frequency of suicidal thoughts. Particularly inter-
mittent alcohol consumption and the subsequent intoxication of 
the patient were proved to be a significant risk factor of relapsing 
suicide. The WHO report “Preventing suicide: a global impera-
tive” refers to suicide as a huge problem of public health that has 
been tabooed for a long time and whose solution consists primarily 
in effective prevention. The member states have undertaken the 
task to reduce the number of suicides by 10% worldwide by the 
year 2020 (36). Timely identification of risks, social prevention, 
medical intervention, and regulatory measures at state level play 
an important role in prevention of suicides. Higher health literacy 
of professional and lay public in this area is also a path to influ-
ence the incidence through specific knowledge of risk factors and 
thus timely identification of imminent suicide. Social prevention 
consists of improvement of social and economic conditions for 
inhabitants with the lowest income and risk behaviour, as well 
as of educational programmes for the public, support to self-help 
groups and volunteer organizations (e.g. Alcoholics Anonymous, 
etc.). The state regulatory measures include restriction of accessi-
bility of potential lethal substances like sedatives, anti-depressants 
and paracetamol through well considered prescription, as well 
as tightening conditions for possession of weapons and safety 
technical measures. The medical intervention includes timely 
detection and mastering of depressions, mapping of and timely 
intervention in risk factors (alcohol consumption and abuse of 
illegal habit-forming substances), etc. There is a large area of 
activity particularly for primary-care physicians, as psychological 
autopsies show that 70% of self-murderers visited their physi-
cian in the month before their death, and 40% did it in the week 
before their suicide. The solution lies in deeper cooperation of 
psychiatrists with general practitioners. However, there are many 

obstacles. According to Stuchlík and Wenigová who, within the 
project of Development of further education of physicians and 
psychiatrists on the issues of community care for mentally ill pa-
tients, mapped their mutual cooperation, the general practitioners 
see obstacles particularly in the low number of outpatient psy-
chiatrists, insufficient feedback on the implemented examinations 
of the patient sent by the general practitioner to the psychiatrist 
and information on the specific patient’s therapy. The outpatient 
psychiatrists see a problem in missing district specification, as 
the patient sent by the general practitioner is often treated by 
another psychiatrist already, which applies mostly to patients 
with addictions, as well as in bad estimation of suicidal risk 
by general practitioners. With respect to prevention of suicides 
and of relapsing suicides, the need to improve the knowledge of 
general practitioners and their skills of timely diagnosing the risk 
factors and to enhance the therapy of psychiatric disorders has 
turned out to be crucial (35), together with the implementation 
of the other measures stated above. 
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