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Abstract 

Background: As suicide is related to many factors in addition to psychiatric illness, broad and 

comprehensive risk-assessment for risk of suicide is required.  This study aimed to differentiate 

nondiagnostic risk factors among suicides versus comparable psychiatric patients without suicidal behavior.   

Methods: We carried out a pilot, case-control comparison of 131 cases of suicide in South Tyrol matched for 

age and sex with 131 psychiatric controls, using psychological autopsy methods to evaluate differences in 

clinically assessed demographic, social, and clinical factors, using bivariate conditional Odds Risk 

comparisons followed by conditional regression modeling controlled for ethnicity.   

Results: Based on multivariable conditional regression modeling, suicides were significantly more likely to 

have experienced risk factors, ranking as: [a] family history of suicide or attempt ≥ [b] recent interpersonal 

stressors ≥ [c] childhood traumatic events ≥ [d] lack of recent clinician contacts ≥ [e] previous suicide 

attempt ≥ [f] non-Italian ethnicity, but did not differ in education, marital status, living situation, or 

employment, nor by psychiatric or substance-abuse diagnoses.   

Conclusions: Both recent and early factors were associated with suicide, including lack of recent clinical 

care, non-Italian cultural subgroup-membership, familial suicidal behavior, and recent interpersonal 

distress.   
————————————————————————————————————————————————————————— 
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Introduction 

Suicide is a leading, international public health challenge and cause of death.  Over 

800,000 people die by suicide each year, and 20–30 times more attempt suicide [1].  

Suicide accounts for 1.4% of all deaths worldwide and is the 15th leading cause of death 

overall, but second among persons aged 15–29 years [2].  Efforts to improve prevention of 

suicide have included many studies of risk factors associated with suicidal behavior, 

usually based on searching for differences between samples of suicides and nonsuicides 

[3,4].  Such studies include use of psychological autopsy, a procedure that evolved from 

forensic investigations aimed at clarifying causes of death and differentiating suicides 

from accidental deaths [5,6].  This procedure has limitations, sometimes including reliance 

on expert opinions rather than verifiable facts about possible events related to deaths of 

uncertain cause, including the role of psychiatric illness.   

 Presence of psychiatric illness, particularly a major mood disorder, is a leading risk 

factor for suicide [7–9], although most persons with mental illnesses never attempt 

suicide [10].  Other reported risk factors for suicidal behavior include alcohol abuse 

[11,12], substance dependence [13,14], attention disorders [15], particular affective 
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temperaments [16,17] or other personality traits [18], childhood trauma [19–21], and a 

family history of suicidal behavior [22–24].   

 Many studies attempting to predict risk of suicide have concentrated on particular 

factors, whereas efforts to estimate the relative importance or relationships of different 

risk factors, or the predictive power of multiple factors are less well developed [4,25,26].  

Prediction of suicide is particularly challenging owing to the low prevalence of this 

outcome [4].  Nevertheless, it seems clear that improved prediction of suicidal behavior 

should take a range of risk factors into account, including both temporally proximal and 

distal factors, and attempt to evaluate their relative importance and interactions [4,24].   

 In view of limited efforts to evaluate multiple potential risk factors in a single study, 

we designed this pilot study to compare a groups of subjects determined to have died by 

suicide with comparable subjects with psychiatric illnesses but no known suicidal 

behavior, and matched for sex and age in a case-control design.  The study involved a 

culturally diverse population of the alpine region of South Tyrol.  We aimed to identify 

demographic, cultural, and clinical factors, in addition to psychiatric diagnoses, that 

differentiated cases from controls, and specifically considered possible effects of the 

timing of traumatic or stress-related events.   
 

Methods 

Study design 

We investigated differences between persons who died by suicide and nonsuicidal 

comparison subjects in the Province of Bolzano (Bozen) in South Tyrol, Italy.  Information 

was collected during a psychological autopsy study approved by the Public Health 

Department of the Autonomous Province of Bolzano.  Informed consent was obtained 

from living participants or close family members of suicides for analysis and anonymous 

and aggregate reporting of findings.   
 

Suicide cases 

We collected data about all individuals who died by suicide between 2000 and 2009 in South 

Tyrol, as verified by forensic postmortem examinations.  Suicides were excluded if they 
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involved persons who did not reside in the province, if informed consent was refused by 

informant family members, or age was <18 years.  We reported elsewhere comprehensive 

analysis of the suicide cases [27].  For the present study, we compared 131suicide cases 

matched with 131 living, nonsuicidal, psychiatric controls.   
 

Psychiatric controls 

Controls had been hospitalized during the same years, were similar in morbidity or illness 

severity with the suicides, and were alive at the time of the study.  These 131 nonsuicidal 

psychiatric controls were hospitalized in departments of psychiatry within the province of 

Bolzano for the first time between 2000 and 2009, selected at random and matched 1:1 for age 

(within ±2 years) and sex with the suicide cases, and still living at the close of the study in May, 

2016.  Cases and controls were not matched for psychiatric illness, but nonsuicidal, recently 

hospitalized psychiatric controls were similar to the suicide cases in the types and severity of 

psychiatric illnesses.  We excluded candidate controls whose socio-demographic or clinical 

information was unavailable or when we could not ascertain whether the patient was currently 

alive.   
 

Data collection 

We asked clinicians from all Public Health Departments of South Tyrol to complete 

questionnaires regarding the premorbid conditions and causes and methods of death, as 

reported by family and death certificates, of all suicides occurring in 2000–2009.  Of a total 

of 450 candidate suicide cases, 131 (29.1%) were selected at random and as having 

adequate medical, psychiatric, and forensic records for review.  Data so-obtained were 

cross-referenced with the provincial health database (MENTA, based on electronic clinical 

records), which provides socio-demographic information of province residents.  We then 

conducted psychological autopsies based on structured enquiry into the following areas: 

[1] demographic factors, including education, employment, marital status, and living 

arrangements; [2] psychosocial and stress-related factors, such as major losses (including 

the occurrence and timing of separation or divorce, death of a spouse or partner, death or 

divorce of a parent or child), school or work failures, financial problems, and childhood 
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traumas; [3] clinical information, including personal and family psychiatric history, 

including suicidal behaviors among first- or second-degree relatives, and patient help-

seeking behavior (recent contact with a physician, psychologist or counselor); and [4] 

current psychiatric diagnosis.  The autopsy procedure required information from least 

two informants, who included parents, other relatives or close friends, as well as 

information provided in medical records and from the public health questionnaires.   

 These psychological autopsy methods have been tested for reliability and validity, 

and have yielded consistently high concordance with direct clinical assessments ( = 0.8–

0.9) [28,29].  We also found similar levels of inter-rater agreement regarding major 

psychiatric diagnoses [30,31].   

 If a psychiatric diagnosis was not available, informants were interviewed, and 

information about previous psychiatric assessments and treatment was collected from 

medical records and analyzed independently by two author-investigators (GG, RP) 

following SCID I and II interview schedules for DSM [32].  Required data regarding living 

controls were collected by two other experienced clinical investigators (FdG, MS) using 

medical records and other reports from clinicians.  When diagnosis was not agreed-upon 

by both primary assessors, a third, experienced clinical investigator was consulted and all 

three worked to DSM-IV-TR-based, consensus diagnoses of any Axis I and Axis II disorder 

prior to suicide, and in the controls.  In this investigation, the mean  value for inter-rater 

agreement on psychiatric diagnosis was 0.90.   
 

Statistical analysis 

Analyses were performed with the Statistical Package for Social Sciences (SPSS.19.0 for 

Windows; IBM-SPSS Software, Armonk, NY).  Descriptive data are reported as means ± 

standard deviation (SD).  Bivariate analyses included McNemar’s and marginal homogeneity 

tests for paired nominal data.  Conditional Odds Risk statistics (COR; [case exposed + control 

unexposed] / [case unexposed + control exposed]) are reported as measures of relative risk 

among suicide cases versus controls.  Variables found to differ significantly between cases and 

controls (two-tailed p<0.05, uncorrected for multiple comparisons) in bivariate analyses were 
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then included in a multi-variable conditional logistic regression.  Resulting associations are 

reported as Odds Ratios (OR) with their 95% confidence intervals (CI) and p-values.  We used 

fully conditional specification (FCS) multiple imputation methods to impute the partially 

observed variables [33], using 5 imputations and a maximum of 10 iterations.  Relative 

efficiency (i.e., the ratio of variance of a parameter given estimation with five imputations to 

variance if imputations were infinite) coefficients were close to 1 (all >0.97), indicating that the 

five chosen number of imputations was satisfactory.  Binary variables were imputed using 

logistic regression.   
 

Results 

Subjects 

After matching for age and sex, the study sample included 262 total subjects: 131 cases of 

suicide (81 men and 50 women; mean age 48.2±15.5 years, and 131 controls (81 men and 

50 women; mean age 48.3±15.4 years (Table 1).   

[Table 1 about here] 

 

Comparisons of suicide cases versus psychiatric controls 

The cases and controls were similar in most sociodemographic characteristics except for 

ethnicity (Table 1).  Suicide cases were less often of the predominant regional Italian 

ethnicity (11.5% of cases vs. 21.4% of controls), and more often of Austro-Germanic 

(75.6% vs. 72.5%), Ladin (4.6% vs. 2.3%), or other minority cultures (8.4% vs. 3.8%).  

Cases and controls were not formally matched for DSM-IV-TR psychiatric diagnoses, but 

did not differ in rates of these diagnoses (Table 1).   

 Single factors that were significantly more prevalent among suicide cases than 

controls ranked by relative risk (Table 1) as: [a] family history of suicidal behavior (2.86-

times); [b] recent interpersonal stressors (romantic disappointment or intrafamilial 

distress or discord within 6 months, usually related to major losses [2.44-fold]); [c] 

childhood traumatic experiences (2.40-times); [d] not having contact with a clinician 

within the past 4 weeks (2.33-fold); [e] previous suicide attempts (2.25-fold); and [f] non-

Italian ethnicity (2.17-times).   
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Conditional regression modeling 

Multi-variable conditional regression modeling (Table 2) considered factors found to 

differ between cases and controls in bivariate comparisons (Table 1).  Factors found to be 

significantly associated with suicide ranked by risk (Table 2) as: [a] non-Italian ethnicity 

(OR = 3.36 [CI: 1.35–8.37]); [b] recent major interpersonal loss or distress (OR = 2.70 [CI: 

1.35–5.40]); [c] family suicidal history (OR = 2.67 [CI: 1.10–6.50]); [d] lack of recent 

clinical contact (OR = 2.57 [CI: 1.22–5.44]); and [e] childhood trauma (OR = 2.54 [CI: 1.22–

5.23]).   

[Table 2 about here] 

 

Discussion 

This study considered socio-demographic and clinical characteristics of an unusual, 

somewhat geographically isolated and culturally diverse, Tyrolian sample of 131 suicides 

matched with 131 living psychiatric controls (Tables 1 and 2).  Suicide clearly has major 

socio-cultural influences as highlighted by very different suicide rates among northern 

versus southern and western versus eastern European countries [34,35].  Such variance in 

suicide rates appeared in differences found in this study among subcultures within South 

Tyrol, such that subjects of the predominant Italian culture were less prevalent among 

suicides than controls, compared with members of Austro-German, Ladin, or other 

minority cultures, despite differences in overall prevalence of these cultural subgroups 

(ranking Italian > Austrian > Ladin > others by population, but Ladin > Austro-German > 

Italian by suicide rate, indicating that suicide risk was not an artifact of population size).  

Another important finding was that suicide cases were much less likely to have had recent 

contact with a clinician within the preceding month.  Low rates of recent help-seeking 

among suicides has been noted previously [3,36].  The observed excess of previous 

suicidal behavior among suicide cases was an expected outcome [23], as was a greater 

prevalence of family history of suicidal behavior [22,37,38].   

 We found no significant differences between suicides and nonsuicidal psychiatric 

controls in the distribution of DSM-IV-TR psychiatric diagnoses, nor was diagnosis an a 
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priori outcome measure as all subjects were recently hospitalized psychiatric patients.  

Nevertheless, suicides tended more often to be diagnosed with a bipolar disorder and less 

with a nonaffective psychotic disorder (Table 1).  This tendency accords with previous 

studies indicating especially high rates of suicides among persons with mood disorders 

[7,39].  Unexpectedly, however, lifetime substance abuse was less prevalent among suicide 

cases than in the nonsuicidal psychiatric controls, whereas it has usually been found to be 

a risk factor for suicide and overdosing is a common method of suicide [14,39].  

Nevertheless, substance abuse may exert complex effects, including possible decreases in 

anxiety, depression and variable effects on impulsive behaviors [40].   

 We found evidence of childhood trauma in nearly 60% of the suicide cases compared 

to 40% of the controls, in accord with previous associations of physical or sexual abuse 

with suicide [24,41–44].  In addition, suicides had experienced recent stressful life-events, 

such as loss or separation, more often than controls (conditional OR=2.44).  However, 

employment-related or financial distress was not found more often among suicide cases, 

contrary to expectation from some previous research [45,46], which includes evidence 

that such stressors interact with predisposing vulnerabilities to suicide [25,47].   
 

Limitations 

This pilot study is relatively small and limited by the largely retrospective and clinical 

nature of the information analyzed, by possible differences in the quality of information 

obtained for cases and controls, incomplete reporting of some of the factors considered, 

and by the unusual regional and cultural setting that may limit generalizations.  Lack of 

precise matching of cases and controls for psychiatric diagnoses may have influenced the 

observed outcomes.  Nevertheless, the observed association of several expected risk 

factors with suicide supports the adequacy of the methods employed.  It may be that use of 

hospitalized controls biases toward more recent clinical contact than among suicides.   
 

Conclusions 

Both temporally proximal and distal risk factors were found to be associated with suicide 

in South Tyrol, including family history of suicidal behavior, early stressful experiences, 
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recent inter-personal adversities, and membership in nondominant cultural subgroups, as 

well as previous suicidal behavior and lack of recent clinical contact—most of which were 

expected from previous research.  Unexpected findings included apparent lack of 

association of financial or occupation-related problems or of substance abuse among the 

suicides.   
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Table 1. Factors associated with suicide cases versus psychiatric controls 
 

Factors Suicides Nonsuicides 
Conditional 

Odds Ratio 


2
  p-value 

Subjects (n) 131 131 1.00 matched ––– 

Men (%)  61.8 61.8 1.00 matched ––– 

Age ±SD (years) 48.2±15.5 48.3±15.4 1.00 matched ––– 

Family suicidal risk (%) 27.4 8.3 2.86 5.33 0.02 

Interpersonal stressors
 
(%) 

a 48.9 33.6 2.44 8.80 0.003 

Childhood trauma (%) 34.4 22.1 2.40 7.84 0.005 

No clinician ≤4 weeks (%) 48.1 26.0 2.33 5.63 0.02 

Suicide attempts (%) 25.2 15.3 2.25 5.03 0.03 

Italian ethnicity (%)
 b 11.5 21.4 0.46 4.11 0.04 

Educated ≤8 years (%) 63.4 58.0 1.41 0.88 0.35 

Living alone (%) 23.7 29.0 0.90 0.03 0.87 

Unemployed (%) 44.3 48.9 0.83 0.30 0.58 

Unmarried (%) 59.5 70.2 0.72 0.98 0.32 

Diagnosis (%) 

   Bipolar disorder 

   Substance abuse 

   Major depression 

   Other 

   Psychosis 

 

20.3 

31.1 

20.3 

17.6 

10.8 

 

13.0 

29.8 

19.1 

21.4 

16.8 

 

1.50 

1.08 

1.00 

0.91 

0.64 

0.54
c 0.59 

 

a. Recent (≤6 months) romantic failure or family distress or discord.  

b. Ethnic suicide risks: Ladin 66.7% > Austro-German 51.0% > Italian 34.9%.  

c. Marginal homogeneity test. 
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Table 2. Multivariate conditional logistic regression modeling for 

factors associated with suicides versus psychiatric controls 
 

Factor  
Slope 

() 

Odds Ratio  

[95% CI] 
p-value 

Non-Italian ethnicity 1.21 3.36 [1.35–8.37] 0.01 

Interpersonal distress 1.00 2.70 [1.35–5.40] 0.01 

Family suicidal history 0.98 2.67 [1.10–6.50] 0.03 

No recent clinical contact 0.95 2.57 [1.22–5.44] 0.02 

Childhood trauma 0.93 2.54 [1.22–5.23] 0.01 

 

Fit statistics: -2 Log Likelihood (-2LL) = 76.31; χ2 [df=4]= 17.4; p = 0.008 


