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Abstract: Discrepant results have been published by studies comparing deaths by suicide with
attempted suicides. This study aimed to determine factors associated with suicides and attempted
suicides in Andalusia (Spain) between 2007 and 2013, comparing sex, age, year, and suicide method
between these populations. A retrospective study was conducted of data on deaths by suicide and
attempted suicides over a seven-year period, calculating the sex and age rates for each behavior.
Adjusted Poisson regression was used to analyze the association with study variables, and incidence
rate ratios were estimated. During the seven-year study period, 20,254 attempted suicides and 5202
deaths by suicide were recorded. The prevalence of attempted suicide did not differ between the
sexes, whereas the prevalence of deaths by suicide was three-fold higher among males than among
females and increased with higher age. The most frequently used method was the same in males and
females for suicide attempts, but differed between the sexes for suicides. The combined influence of
sex and age was greater in the model for death by suicide than in the model for attempted suicide.
The key differentiating factor was the method used, while the finding of greatest concern was the
suicide behavior among the elderly. Preventive strategies should take these differences into account.

Keywords: suicide; suicide attempt; population groups; emergency medical services

1. Introduction

The World Health Organization [1] considers suicide to be a major public health problem whose
prevention requires the intervention of multiple disciplines and approaches. It is a complex behavior
involving personal, social, psychological, biological, cultural, and environmental factors [2].

There is broad but not complete consensus in the scientific literature on the events that constitute
to suicidal behavior [3–7]. It is described by the WHO [2] as a process that involves multiple behaviors,
including ideation, planning, attempt, and suicide. In this study, we differentiate between deadly
suicidal behavior, i.e., actions that cause death, designated “deaths by suicide”, and non-deadly
suicidal behavior, i.e., suicidal actions that do not cause death, designated “attempted suicides” [8].
The lethality of the selected method, among other circumstances, defines whether an attempt is in fact
suicidal behavior, which is a complex concept [9–13].
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Other authors have proposed that people who attempt suicide and those who actually die by
suicide are different populations with distinct characteristics [14–16], although there would be a degree
of overlap depending on the variables considered [17–20]. Comparisons between these populations
(attempted suicides vs. suicides) have reported some differences in age, sex, method [10,13,18,21,22]
and/or clinical variables [9,17,19].

A history of suicide attempts is known to increase the risk of suicide [2,23–26], although many
suicide victims have not made any previous attempt [9,13,18,19].

Discrepant results have been published by studies on attempted and completed suicides, and
comparisons are hampered by differences in sample sizes (generally small) and study populations,
recruited in hospital emergency departments, psychiatry departments, and/or primary care offices in
different geographic localizations. Inconsistencies in findings may also be attributable to the lack of an
internationally accepted protocol for recording data on suicide attempts. In fact, only limited data
are available on attempts, based on self-reports in wider community surveys and on descriptions of
self-inflicted lesions in the records of hospital emergency departments and other health centers [2,27].
However, it seems that the majority of people who die by suicide or attempt suicide have no previous
contact with a mental health center or hospital [7,18], which was observed in only one-third of suicide
victims in one study [28]. Likewise, suicide attempts do not always lead to admission to a hospital
emergency department [29–31], with one study finding that only one-quarter of attempts ended in the
emergency department of a public hospital [32]. There has been a call for improvements in research on
suicidal behavior, with the adoption of fresh approaches [3,33]. In the present study, we considered
suicide and attempted suicide to be carried out by two different populations, collecting data on attempts
from the records of pre-hospital care services as a reliable source of information on suicide attempts in
general populations [31] and data on suicides from the National Statistics Institute (Instituto Nacional
de Estadística (INE)) [34]. Information on any differences in characteristics between these populations
could be of major value for designing specific preventive programs [35].

The objectives of this study were to determine factors associated with death by suicide and
attempted suicide in the general population of Andalusia (Spain) between 2007 and 2013 and to
compare sex, age, year, and method between suicide attempts and deaths by suicide.

2. Methods

We conducted an observational, cross-sectional, retrospective, and comparative study of data on
deaths by suicide and attempted suicides in Andalusia (Spain) during the period between 1 January
2007 and 31 December 2013.

Andalusia is the largest region of Spain, with a population of more than eight million [36]. The
pre-hospital emergency service (Empresa Pública de Emergencias Sanitarias (EPES)) of the Andalusia
public health system responds to emergency phone calls throughout the region. Calls to the EPES
are resolved by telephone, by an emergency team in situ, or by evacuating the affected individual to
the hospital emergency department. All call related data are stored in the EPES Information System
(SIEPES).

Data on suicide attempts were obtained from SIEPES records, selecting codes that define an
attempted suicide as previously reported by our group (see [31]), i.e., 305 (305.4, 305.8), E950 to E959,
and E980 to E989 in CIE9, and X84 in CIE10, adding E969 because of its connection with X84 or the
aforementioned CIE9 codes in the SIEPES database. The International classification of diseases (ICD-9
and ICD-10) codes were both used in the database, and analogies between them were considered.
These criteria excluded potential suicide attempts that were not labeled as X84, did not lead to resource
mobilization, and were not labeled as suicide attempt by the healthcare team. Cases of individuals
under 15 years of age were excluded from the study due to the very small number of cases

Data on deaths by suicide between 2007 and 2013 were gathered from the INE.
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2.1. Study Variables

Data were gathered for both deaths by suicide and attempted suicides on the province, the year,
the sex and age of the individual, and the method used. Predictor variables were age, sex, and the
suicide method, and the models were adjusted for province and year. Cases were classified into eight
self-harm groups according to ICD-9/ICD-10 codes, including X84 (Table 1).

Table 1. Codes and descriptions of methods, with equivalence of ICD-10 and ICD-9 codes.

Method Description ICD-10 ICD-9

Poisoning by drugs
Self-inflicted poisoning with psychotropic
drugs, narcotics, or other drugs; or
non-dependent substance abuse

X60, X61, X62, X63, X64 E950, E980, 305 (305.4,
305.8), 969

Poisoning by other means Intentional self-inflicted poisoning by exposure
to alcohol, gases, chemical products, etc. X65, X66, X67, X68, X69 E951, E952, E981, E982

Hanging

Intentional self-inflicted harm by hanging,
strangulation, suffocation, including cases
when its accidental or intentional nature is
unknown

X70 E953, E983

Drowning
Intentional self-inflicted harm by drowning
and submersion, including cases when its
accidental or intentional nature is unknown

X71 E954, E984

Firearms
Intentional self-inflicted harm by firearm,
including cases when its accidental or
intentional nature is unknown

X72, X73, X74, X75 E955, E985

Sharp objects
Intentional self-inflicted harm by cutting or
sharp object, including cases when its
accidental or intentional nature is unknown

X78, X79 E956, E986

Jumping
Intentional self-inflicted harm by jumping from
a high place, including cases when its
accidental or intentional nature is unknown

X80 E957, E987

Other methods

Intentional self-inflicted harm by non-specified
means, vehicles, fire, or vapors; including cases
when its accidental or intentional nature is
unknown

X76, X77, X81, X82, X83,
X84 E958, E988

Variables available from the INE on deaths from suicide included sex, age, province, and year,
although only the sex of individuals was available for the suicide method used. With respect to the
EPES data, information on the attempted suicide method was missing in 60% of cases; therefore, the
results of their analysis should be treated with caution.

2.2. Statistical Analysis

Given reports by various authors [37–39] on the influence of age, sex, and geographic localization
(in the present case, province) on differences between suicide and attempted suicide behaviors,
multivariate analysis was conducted for each behavior, adjusting for these variables.

Crude suicide and attempted suicide rates were calculated by year, sex, and age. Multivariate
Poisson regression was used to compute the incidence rate ratio (IRR) for attempted suicides and
for suicides, adjusting the IRR in each model for year, province, age, and sex. In a second step, the
interaction of age and sex was assessed, using the likelihood ratio test, and was found to be significant;
therefore, IRRs for age were estimated by sex, with the corresponding CI. A multivariate Poisson
regression model could not be used to compute the IRR for the suicide method, because this was
recorded in only 40% of the suicide attempts. For this reason, a model was developed for each method
by sex. The large number of missing data on age prevented the development of a similar model for age.
In all cases, the Poisson goodness-of-fit test was applied. STATA 14.1 (StataCorp LP., College Station,
TX, USA) was used for statistical analyses.
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2.3. Ethics

All data were treated anonymously in accordance with national legislation on Personal Data
Protection (Law 15/1999). The study complied with the principles of the 2008 revision of the Helsinki
Declaration of 1975 and was approved by the Ethics Committee of the EPES.

3. Results

Between 1 January 2007 and 31 December 2013, 20,254 suicide attempts (excluding cases in which
death occurred before arrival of the emergency team) and 5202 suicides were recorded.

3.1. Rates and Ratios of Suicide and Attempted Suicide

As shown in Table 2, a larger number of attempts was not associated with more suicides. The
attempted suicide rate was similar between males and females, but the suicide rate was three-fold higher
in males. The ratio of suicide and attempted suicide was 9.58 among females vs. 2.32 among males.

Table 2. Suicides and attempted suicides: frequencies, rates, and ratios *.

Variable
Suicide

N = 5202
(n)

Attempted Suicides
N = 20,254

(n)

Suicide Rates Per
100,000 Inhabitants

Attempted Suicide
Rates Per

100,000 Inhabitants

Attempted Suicide to
Suicide Rate

Sex
Females 1130 10,821 4.6 43.6 9.58
Males 4072 9433 17.0 39.3 2.32

Year

2007 708 2542 10.5 37.6 3.59
2008 822 2939 12.0 42.7 3.58
2009 749 2922 10.8 42.0 3.90
2010 685 2784 9.8 39.7 4.06
2011 651 2861 9.2 40.6 4.39
2012 781 2925 11.0 41.4 3.75
2013 806 3281 11.4 46.5 4.07

Age

15–29 509 4087 4.4 35.6 8.03
30–39 794 5112 8.1 52.1 6.44
40–44 511 2890 10.8 60.8 5.66
45–49 494 2396 11.3 55.0 4.85
50–54 467 1893 12.6 51.0 4.05
55–59 389 1089 12.6 35.2 2.80
60–64 372 762 13.2 27.0 2.05
65–69 317 572 13.1 23.7 1.80
70–74 382 444 17.9 20.8 1.16
75–79 400 360 20.7 18.6 0.90
80-84 332 325 25.3 24.8 0.98
≥85 235 324 24.5 33.8 1.38

* The chi-squared test for all these associations was significant (p < 0.001).

Suicide and attempted suicide rates did not follow a monotonic pattern over the seven-year study
period (Table 2). The highest suicide rate was in 2008 (12.0); the highest attempted suicide rate was in
2013 (46.5); and the highest suicide to attempted suicide ratio was in 2011 (4.39).

Analysis by age showed that the highest attempted suicide rate was in the 40–44 year age group
(60.8/100,000 inhabitants), while the highest suicide rate was in the age interval between 80 and 84 years
(25.3/100,000 inhabitants). There was a progressive increase in suicide rates with older age, whereas
there was an increase in attempted suicide rates up to the age of 40–44 years, followed by a progressive
decrease up to the age of 75–79 years and an increase from the age of 80 years onwards. The lowest
ratio of suicide to attempted suicide was between the ages of 75 and 84 years, being 0.90 at 75–79 years
and 0.98 at 80–84 years, whereas the highest ratio (8.03) was between the ages of 15 and 29 years.

Figure 1 depicts associations observed between suicides and attempted suicides by year, sex, and
age. Among the eight provinces of the region of Andalusia, the province with the highest attempted
suicide rate was Malaga (2.0), whereas the highest suicide rates were in Granada and Jaen (1.2 for each)
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3.2. Association between Suicide and Attempted Suicide by Year, Sex, and Age

The results of Poisson regression analyses of these data are listed in Table 3.
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Figure 1. Incidence rate ratios for suicides and attempted suicides.

Table 3. Adjusted Poisson model for suicides and attempted suicides.

Variable
Poisson Adjusted Model

Suicide
IRR (95% CI)

Attempted Suicide
IRR (95% CI)

Sex
Females Reference Reference
Males 4.02 c (3.76;4.29) 0.88c (0.86;0.91)

Year

2007 Reference Reference
2008 1.13 a (1.02;1.25) 1.13 c (1.07;1.19)
2009 1.02 (0.92;1.12) 1.11 c (1.05;1.17)
2010 0.91 (0.82;1.02) 1.05 (0.99;1.1)
2011 0.86 b (0.77;0.95) 1.07 a (1.01;1.13)
2012 1.01 (0.92;1.12) 1.09 b (1.03;1.15)
2013 1.04 (0.94;1.15) 1.22 c (1.16;1.28)

Age

15–29 Reference Reference
30–39 1.84 c (1.64;2.05) 1.45 c (1.39;1.52)
40–44 2.45 c (2.17;2.77) 1.7 c (1.61;1.78)
45–49 2.59 c (2.29;2.93) 1.53 c (1.46;1.62)
50–54 2.89 c (2.55;3.28) 1.43 c (1.35;1.51)
55–59 2.9 c (2.55;3.31) 0.98 (0.92;1.05)
60–64 3.08 c (2.69;3.52) 0.74 c (0.68;0.8)
65–69 3.1 c (2.69;3.56) 0.66 c (0.6;0.72)
70–74 4.29 c (3.76;4.9) 0.58 c (0.52;0.64)
75–79 5.12 c (4.49;5.84) 0.52 c (0.47;0.58)
80–84 6.6 c (5.74;7.58) 0.69 c (0.61;0.78)
≥85 7.06 c (6.04;8.24) 0.93 (0.82;1.05)

a p < 0.05; b p < 0.01; c p < 0.001; IRR = incidence rate ratio.
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The adjusted IRR for suicide attempts was 0.12-fold lower in males than in females, while the
incidence of suicides was 4.02-fold higher in males (95% confidence interval (CI) = 3.76; 4.29). There
was little interannual variation in IRR for suicides except in 2010 and 2011, when it was 0.09- and
0.14-fold lower, respectively, than in 2007. However, there was an increase in the adjusted IRR for
attempted suicides over the seven-year period, with peaks in 2009 (1.11) and 2013 (1.22).

Table 4 exhibits the results of the adjusted model for the relationship of age with suicides and
attempted suicides for each sex. For suicides, the sex–age interaction was significant in all cases (males
and females). For attempted suicides, the sex–age interaction was significant in all cases with the
exception of the 55–59-year-old age group in both sexes and the over-80-year-old group in males.

Table 4. Adjusted Poisson model. Effect of age by sex.

Age (years)
Suicide Attempted Suicide

Females Males Females Males

IRR (95% CI) IRR (95% CI)

15–29 Reference Reference Reference Reference
30–39 2.01 c (1.55;2.6) 1.80 c (1.59;2.04) 1.38 c (1.3;1.47) 1.53 c (1.44;1.63)
40–44 2.79 c (2.11;3.69) 2.38 c (2.08;2.73) 1.64 c (1.53;1.76) 1.76 c (1.64;1.89)
45–49 2.88 c (2.17;3.83) 2.53 c (2.20;2.90) 1.64 c (1.52;1.76) 1.42 c (1.31;1.54)
50–54 3.54 c (2.67;4.68) 2.74 c (2.38;3.16) 1.58 c (1.46;1.7) 1.26 c (1.15;1.37)
55–59 3.83 c (2.88;5.1) 2.69 c (2.32;3.12) 1.01 (0.92;1.11) 0.95 (0.85;1.05)
60–64 4.13 c (3.1;5.49) 2.83 c (2.43;3.29) 0.79 c (0.71;0.88) 0.68 c (0.6;0.77)
65–69 4.48 c (3.35;5.98) 2.75 c (2.34;3.24) 0.72 c (0.64;0.81) 0.58 c (0.5;0.67)
70–74 4.75 c (3.55;6.35) 4.18 c (3.60;4.86) 0.55 c (0.48;0.63) 0.61 c (0.53;0.72)
75–79 4.22 c (3.11;5.72) 5.43 c (4.70;6.28) 0.5 c (0.43;0.59) 0.55 c (0.46;0.65)
80–84 4.58 c (3.3;6.34) 7.39 c (6.34;8.60) 0.56 c (0.47;0.65) 0.93 (0.79;1.11)
>=85 4.71 c (3.33;6.65) 8.32 c (7.00;9.90) 0.81 b (0.69;0.94) 1.22 (1;1.49)

a p < 0.05; b p < 0.01; c p < 0.001; IRR = incidence rate ratio.

3.3. Association between Suicide and Attempted Suicide According to the Method Used

The method was recorded by the medical team in only 40% of the attempted suicide cases (n =

6306), preventing repetition of the statistical analysis conducted for the global sample.
As shown in Table 5, the most frequent method used for attempted suicide was drug poisoning

for both sexes, whereas the most frequent methods for suicide were hanging for males (86.8%) and
drug poisoning (45%) or drowning (40%) for females.

Table 5. Frequency of the method used for suicides and attempted suicides by sex and the results of
the adjusted Poisson model for method and sex.

Method Sex
Suicide

N = 5202
Attempted

Suicide N = 6306 Suicide
IRR (95% CI)

Attempted
Suicide

IRR (95% CI)n % n %

Poisoning by drugs Males
Females

205
168

55.0
45.0

2106
3041

40.9
59.1

Reference
0.84 (0.68, 1.02)

Reference
1.47 (1.40, 1.55)

Poisoning by other
means

Males
Females

145
85

63.0
37.0

34
18

65.4
34.6

Reference
0.66 (0.50, 0.87)

Reference
0.57 (0.32, 1.02)

Hanging Males
Females

2616
398

86.8
13.2

302
115

72.4
27.6

Reference
0.16 (0.14, 0.17)

Reference
0.39 (0.31, 0.48)

Drowning Males
Females

60
40

60.0
40.0

12
7

63.2
36.8

Reference
0.59 (0.39, 0.90)

Reference
0.51 (0.19, 1.36)

Firearms Males
Females

276
10

96.5
3.5

45
13

77.6
22.4

Reference
0.04 (0.02, 0.79)

Reference
0.34 (0.18, 0.64)
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Table 5. Cont.

Method Sex
Suicide

N = 5202
Attempted

Suicide N = 6306 Suicide
IRR (95% CI)

Attempted
Suicide

IRR (95% CI)n % n %

Sharp objects Males
Females

93
21

81.6
18.4

144
89

61.8
38.2

Reference
0.23 (0.14, 0.37)

Reference
0.63 (0.48, 0.82)

Jumping Males
Females

588
373

61.2
38.8

126
68

64.9
35.1

Reference
0.64 (0.57, 0.74)

Reference
0.55 (0.41, 0.74)

Other methods Males
Females

108
40

73.0
27.0

146
140

51.0
49.0

Reference
0.38 (0.26, 0.54)

Reference
0.98 (0.77, 1.23)

Total Males
Females

4091
1135

78.3
21.7

2915
3491

45.5
54.5

All methods were used in a lesser proportion by the females than by the males for both suicides
and attempted suicides with the exception of drug poisoning, which was more often used for attempted
suicide by females (IRR of 1.47). The least frequently used method for either attempted suicide or
suicide was by firearm, which was also the method least likely to be used by males for either behavior
(IRR of 0.04 and 0.34, respectively).

4. Discussion

This study in Southern Spain revealed differences between adults (>15 years) who attempted
suicide and died by suicide in our setting over a seven-year period. There was little inter-annual
variation in either attempted suicide or suicide rates, and no correlation was observed between
these behaviors.

Given that our database of attempted suicides would not include those that did not produce a
call to the EPES, the attempted suicide rate and therefore the ratio of suicide attempts to deaths by
suicide were likely underestimated. However, this bias would not affect the comparison between IRRs
obtained from adjusted Poisson models for suicide attempts and suicides, which was the main objective
of our study. We therefore believe that this bias would have little influence on our main findings. It is
also possible that the suicide database may include patients who did not resort to the EPES during
the study period, which would reflect differences between people who die by suicide and those who
attempt suicide, as demonstrated in our comparison of the adjusted model for each population.

4.1. Sex Differences between Suicide Attempts and Deaths by Suicide.

The results for suicides and attempted suicides differed between males and females, as reported
in previous studies, which have described the “gender paradox of suicidal behavior” [40,41]. Thus, it
was found that males more frequently die by suicide than females, except in China and some rural
areas of India [26,42], while females more frequently attempt suicide, although the gender difference is
smaller than for suicide.

However, we observed only a minimal difference between males and females in attempted suicide
rates. Freeman et al. [43] reported variations in the gender balance for attempted suicides among four
European countries, with major differences being observed in Hungary, Ireland, and Portugal, but no
significant difference in Germany. The U.S. National Institute of Mental Health [44] also described
a minimal difference in the prevalence of attempted suicide between males and females, whereas a
study in England found that females were more likely to report an attempted suicide in comparison
to males [45]. Data from other regions of Spain [19] have shown a much wider gender gap. These
discrepancies may be attributable to differences in methodology, type of study population, and the
definition of attempted suicide [5,46].

In our study, the rates of death by suicide were lower than reported in other European regions [39]
for both males and females. A higher male:female ratio (4.02) was found than in the other European
regions (3.1), being similar to the mean ratio reported for Europe by the WHO [2].
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4.2. Age and Sex Specific Differences between Attempted Suicides and Suicides

In our study, the influence of age differed between suicides and attempted suicides by sex. Thus,
attempted suicide was less frequent among females than males at younger ages and more frequent
among females at higher ages until ≥70 years, when it was similar between the sexes. Our results for
the younger age group contrast with the finding in North America that more than three-quarters of
attempted suicides during adolescence were by females [47] and the report in England that the highest
prevalence among females was in the 16–24 year age group [45]. The prevalence of attempted suicide
by males was highest among those aged 30–44 years and >75 years in our study, whereas it was also
highest among those aged 25–44 years in the United Kingdom [48], but was minimal among the elderly.
Our findings in males contrast markedly with data from the U.S. [49], where suicide attempts were
most frequent between the ages of 18 and 25 years and those by over 50-year-olds represented only 0.1
% of the total.

Deaths by suicide were more prevalent among individuals aged 70 years or more in our study,
whereas rates were found to be highest in the 45–59 year age group in the U.S. [44] and the U.K. [48].
However, considering males alone, the frequency of suicides was highest among the elderly in the
U.S. [44,50], although it remained highest among 45–59-year-olds in the U.K. [48].

4.3. The Method Used Exerts an Influence on Suicide and Attempted Suicide

The suicide method and its lethality are generally considered to be key differential factors between
attempted suicide and suicide [21,35,39,51–53]. It has been observed that males commonly choose
more lethal methods in comparison to females [21,24,35,39,51,52]. Our results are consistent with this
observation, although all methods were more frequently used by the males than females for suicides
and also for attempted suicides with the exception of drug poisoning, the predominant method used
by females to attempt suicide. It has previously been proposed that the same method tends to be
more lethal when used by males than by females for death by suicide or attempted suicide [35,39,52].
Unlike in populations from North America [54] or Australia [35], firearms were infrequently used to
attempt or die by suicide in our population, which may be related to differences in national firearm
regulations [55]. The main suicide method for the males in our study was hanging, as observed in
other European [39,56] and Spanish [19,37] regions, and drug poisoning was the main method for the
females, similar to findings in the USA and different European populations [39,52,57].

4.4. Vulnerability of Elderly Men and Women to Suicidal Behavior

Among age groups, suicide was especially prevalent in the over 70-year-olds of both sexes. A
study in Canada observed that the presence of physical diseases was associated with a reduced risk of
suicide in both sexes at all ages, but the presence of psychiatric disease was associated with an increased
suicide risk, especially among women aged between 70 and 84 years [58]. However, an investigation
in Australia found that the highest risk of suicide was among elderly men with comorbidities [59].
These data suggest the need for health care organizations to consider the presence of physical diseases
in males [60] and psychiatric disorders in females [61] as risk factors for suicide among the elderly.

Studies in elderly populations have reported that suicide attempts are often more lethal than in
young people because they are more likely to plan their suicide and more often live alone [54,62,63].
Suicide or attempted suicide by the elderly has also been associated with poor social integration and
self-perception as a burden on others [64]. According to other researchers, suicide may be seen as a
solution to personal and social decline or may even be related to a resistance to seeking help among
men, due to the masculine stereotype of emotional inhibition [65–68]. Some authors have attributed a
higher susceptibility in some elderly males to the possible loss of “chromosome Y” in peripheral blood
cells [69]. Further research in elderly populations is required to elucidate these issues, using primary
care and care home data.
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It is therefore possible to consider different risk population profiles for suicide attempts and
deaths by suicide, which can be useful in the design of strategies to prevent one behavior or the other.

From the perspective of preventing these behaviors, an important contribution of these findings,
obtained in a general population, is that the model for the effects of age and sex on attempted suicide
is very different from the model for their effects on death by suicide. The models depict two different
risk populations and therefore two distinct target groups for possible preventive measures. In the case
of suicide attempts, this would include individuals between the ages of 30 and 50 years, for whom the
risk is 1.4- to 1.7-fold higher overall, being slightly higher among the women than among the men (1
/ 0.87 = 1.15). In the case of deaths by suicide, the targeting of measures should take account of the
four-fold higher risk for men than for women and the increased risk between the ages of 40 and 69
years, with a marked rise after the age of 70 years. These distinct profiles should be considered in the
design of specific preventive and surveillance measures in primary care and community centers and
care homes, among others.

4.5. Strengths and Limitations

Analysis of separate adjusted models for suicides and attempted suicides reinforced our findings
on differences between these phenomena. The population based perspective is a major strength of
this study, which for the first time compares the differential effects on suicides and suicide attempts of
conventionally considered factors.

Our findings on differences between attempted suicide and suicide rates are of limited value
because they are based on global figures rather than individual cases, preventing estimations of the
number of attempts made by individuals over the study period. However, despite this limitation in the
variables available for analysis, the results of our adjusted models for attempted suicide and suicides
demonstrated some relevant differences between these behaviors.

A further limitation is that we could not identify suicide attempts made by the same individual
over the seven-year period or determine whether individuals dying by suicide had made previous
suicide attempts; therefore, the same individual could be assigned to both groups or included multiple
times in the attempted suicide group. However, despite the likelihood that this would have reduced
between-group differences, we obtained statistically significant findings, suggesting that some of these
effects may even be under-represented in our study.

Finally, the large amount of missing data on the method used to attempt suicide may have
produced an important bias in the results for this variable, although it is not possible to know whether
it would have produced an overestimation or an underestimation.

5. Conclusions

In this study population, the influence of sex differed between suicides and attempted suicides.
The impact of age also varied between suicides and attempted suicides, finding a greater risk of the
former with older age, while its influence on suicide attempts was weaker and less consistent. Sex
and age both proved highly influential in the explanatory model for suicide, while they had a lesser
effect in the model for attempted suicide due to factors that could not be evaluated with the present
study design.

The means used for attempted suicide or suicide differed between the two behaviors, and its
influence differed between the sexes. All methods were more frequently utilized by the men with the
exception of drug poisoning, the commonest method selected by the women for attempted suicide,
although it was more frequently used by the men for suicide. The present results indicate differences in
risk profile between people who die by suicide and those who attempt this act, suggesting that distinct
preventive strategies may be warranted against these behaviors.

The main study weakness was the large amount of missing information in the database on the
methods used to attempt suicide. The WHO has called for the collection of data on suicide attempts to
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be standardized, and emergency care professionals need to be aware of the importance of recording
information on the method used, which can be a useful indicator of the intentionality of the act.

Further research is needed on factors that might explain gender differences in the method used to
attempt or die by suicide and also, given our worrying findings, on suicidal behavior among the elderly.

Author Contributions: All authors contributed to this manuscript. Y.M.-M., M.P.G.-C., and J.d.D.L.d.C. contributed
to the conceptualization, formal analysis, investigation, methodology, project administration, supervision,
visualization, and writing/editing of the original and revised drafts. C.M.-G., C.R.-M., and J.P.V.-Q. contributed
to the investigation, project administration, visualization, and writing/editing of the original and revised drafts.
C.M.-G., the corresponding author, was responsible for submitting the manuscript.

Funding: This research received no specific grant from any funding agency or from either commercial or
not-for-profit sectors.

Acknowledgments: The authors are grateful to the Public Enterprise of Healthcare Emergencies of Andalusia for
providing the data used in this study.

Conflicts of Interest: The authors declare no conflict of interest.

Author Contributions: The authors declare that this manuscript results from an investigation performed by a
group of clinical researchers at the Virgen de las Nieves University Hospital of Granada and the University of
Granada. These findings on the comparison of factors associated with attempted and completed suicides in the
Andalusian population are original and have not previously been published.

References

1. World Health Organization. Public Health Action for the Prevention of Suicide: A Framework; World Health
Organization: Geneva, Switzerland, 2012; Available online: http://apps.who.int/iris/bitstream/handle/10665/

75166/?sequence=1 (accessed on 6 August 2018).
2. World Health Organization. Preventing Suicide: A Global Imperative; World Health Organization: Geneva,

Switzerland, 2014; Available online: https://www.who.int/mental_health/suicide-prevention/world_report_
2014/en/ (accessed on 6 August 2018).

3. Nock, M.K.; Borges, G.; Bromet, E.J.; Cha, C.B.; Kessler, R.C.; Lee, S. Suicide and suicidal behavior. Epidemiol.
Rev. 2008, 30, 133–154. [CrossRef] [PubMed]

4. Posner, K.; Oquendo, M.A.; Gould, M.; Stanley, B.; Davies, M. Columbia Classification Algorithm of Suicide
Assessment (CCASA): Classification of Suicidal Events in the FDA’s Pediatric Suicidal Risk Analysis of
Antidepressants. Am. J. Psychiatry 2007, 164, 1035–1043. [CrossRef] [PubMed]

5. Silverman, M.M.; Berman, A.L.; Sanddal, M.D.; O’Carroll, P.W.; Joiner, T.E. Rebuilding the tower of Babel: A
revised nomenclature for the study of suicide and suicidal behaviors. Part 1: Background, Rationale, and
Methodology. Suicide Life Threat. Behav. 2007, 37, 248–263. [CrossRef] [PubMed]

6. Silverman, M.M.; Berman, A.L.; Sanddal, M.D.; O’Carroll, P.W.; Joiner, T.E. Rebuilding the tower of Babel:
A revised nomenclature for the study of suicide and suicidal behaviors. Part 2: Suicide-related ideations,
communications, and behaviors. Suicide Life Threat. Behav. 2007, 37, 264–277. [CrossRef]

7. Turecki, G.; Brent, D.A. Suicide and suicidal behavior. Lancet 2016, 387, 1227–1239. [CrossRef]
8. Krug, E.G.; Dahlberg, L.L.; Mercy, J.A.; Zwi, A.B.; Lozano, R. World Report on Violence and Health; World Health

Organization: Geneva, Switzerland, 2002; Available online: https://apps.who.int/iris/bitstream/handle/10665/

42495/9241545615_eng.pdf;jsessionid=84D9C87469A9CE62C2D41A810B5A9152?sequence=1 (accessed on 1
August 2019).

9. DeJong, T.M.; Overholser, J.C.; Stockmeier, C.A. Apples to oranges? A direct comparison between suicide
attempters and suicide completers. J. Affect. Disord. 2010, 124, 90–97. [CrossRef]

10. Fushimi, M.; Sugawara, J.; Saito, S. Comparison of completed and attempted suicide in Akita, Japan.
Psychiatry Clin. Neurosci. 2006, 60, 289–295. [CrossRef]

11. Joo, S.H.; Wang, S.M.; Kim, T.W.; Seo, H.J.; Jeong, J.H.; Han, J.H.; Hong, S.C. Factors associated with suicide
completion: A comparison between suicide attempters and completers. Asia Pac. Psychiatry 2016, 8, 80–86.
[CrossRef]

12. Stenbacka, M.; Jokinen, J. Violent and non-violent methods of attempted and completed suicide in Swedish
young men: The role of early risk factors. BMC Psychiatry 2015, 15, 196. [CrossRef]

http://apps.who.int/iris/bitstream/handle/10665/75166/?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/75166/?sequence=1
https://www.who.int/mental_health/suicide-prevention/world_report_2014/en/
https://www.who.int/mental_health/suicide-prevention/world_report_2014/en/
http://dx.doi.org/10.1093/epirev/mxn002
http://www.ncbi.nlm.nih.gov/pubmed/18653727
http://dx.doi.org/10.1176/ajp.2007.164.7.1035
http://www.ncbi.nlm.nih.gov/pubmed/17606655
http://dx.doi.org/10.1521/suli.2007.37.3.248
http://www.ncbi.nlm.nih.gov/pubmed/17579538
http://dx.doi.org/10.1521/suli.2007.37.3.264
http://dx.doi.org/10.1016/S0140-6736(15)00234-2
https://apps.who.int/iris/bitstream/handle/10665/42495/9241545615_eng.pdf;jsessionid=84D9C87469A9CE62C2D41A810B5A9152?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42495/9241545615_eng.pdf;jsessionid=84D9C87469A9CE62C2D41A810B5A9152?sequence=1
http://dx.doi.org/10.1016/j.jad.2009.10.020
http://dx.doi.org/10.1111/j.1440-1819.2006.01504.x
http://dx.doi.org/10.1111/appy.12216
http://dx.doi.org/10.1186/s12888-015-0570-2


Int. J. Environ. Res. Public Health 2019, 16, 4496 11 of 13

13. Younes, N.; Melchior, M.; Turbelin, C.; Blanchon, T.; Hanslik, T.; Chee, C.C. Attempted and completed suicide
in primary care: Not what we expected? J. Affect. Disord. 2015, 170, 150–154. [CrossRef]

14. Borges, G.; Nock, M.K.; Haro Abad, J.M.; Hwang, I.; Sampson, N.A.; Alonso, J.; Andrade, L.H.;
Angermeyer, M.C.; Beautrais, A.; Bromet, E.; et al. Twelve-month prevalence of and risk factors for
suicide attempts in the World Health Organization World Mental Health Surveys. J. Clin. Psychiatry 2010, 71,
1617–1628. [CrossRef] [PubMed]

15. Jordans, M.; Rathod, S.; Fekadu, A.; Medhin, G.; Kigozi, F.; Kohrt, B.; Luitel, N.; Petersen, I.; Shidhaye, R.;
Ssebunnya, J.; et al. Suicidal ideation and behaviour among community and health care seeking populations
in five low- and middle-income countries: A cross-sectional study. Epidemiol. Psychiatr. Sci. 2018, 27, 393–402.
[CrossRef] [PubMed]

16. Posporelis, S.; Paspali, A.; Takayanagi, Y.; Sawa, A.; Banerjea, P.; Kyriakopoulos, M. Demographic and clinical
correlates of suicidality in adolescents attending a specialist community mental health service: A naturalistic
study. J. Ment. Health 2015, 24, 225–229. [CrossRef] [PubMed]

17. Beautrais, A.L. Suicides and serious suicide attempts: Two populations or one? Psychol. Med. 2001, 31,
837–845. [CrossRef] [PubMed]

18. Liu, B.P.; Liu, X.; Jia, C.X. Characteristics of suicide completers and attempters in rural Chinese population.
Compr. Psychiatry 2016, 70, 134–140. [CrossRef]

19. Parra-Uribe, I.; Blasco-Fontecilla, H.; García-Parés, G.; Giró, M.; Llorens, M.; Cebriá, A.; Leon-Martinez, V.;
Pérez-Solá, V.; Palao, D.J. Attempted and completed suicide: Not what we expected? J. Affect. Disord. 2013,
150, 840–846. [CrossRef]

20. Too, L.S.; Pirkis, J.; Milner, A.; Spittal, M.J. Clusters of suicides and suicide attempts: Detection, proximity
and correlates. Epidemiol. Psychiatr. Sci. 2017, 26, 491–500. [CrossRef]

21. Jansen, E.; Buster, M.C.; Zuur, A.L.; Das, C. Fatality of suicide attempts in Amsterdam 1996–2005. Crisis 2009,
30, 180–185. [CrossRef]

22. Yoshioka, E.; Hanley, S.J.; Kawanishi, Y.; Saijo, Y. Time trends in method-specific suicide rates in Japan,
1990–2011. Epidemiol. Psychiatr. Sci. 2016, 25, 58–68. [CrossRef]

23. Christiansen, E.; Jensen, B.F. Risk of repetition of suicide attempt, suicide or all deaths after an episode of
attempted suicide: A register-based survival analysis. Aust. N. Z. J. Psychiatry 2007, 41, 257–265. [CrossRef]

24. Hawton, K.; van Heeringen, K. Suicide. Lancet 2009, 373, 1372–1381. [CrossRef]
25. Ribeiro, J.D.; Joiner, T.E. The interpersonal-psychological theory of suicidal behavior: Current status and

future directions. J. Clin. Psychol. 2009, 65, 1291–1299. [CrossRef] [PubMed]
26. Van Orden, K.A.; Witte, T.K.; Cukrowicz, K.C.; Braithwaite, S.R.; Selby, E.A.; Joiner, T.E. The interpersonal

theory of suicide. Psychol. Rev. 2010, 117, 117–575. [CrossRef] [PubMed]
27. Arias, S.A.; Boudreaux, E.D.; Chen, E.; Miller, I.; Camargo, C.A., Jr.; Jones, R.N.; Uebelacker, L. Which Chart

Elements Accurately Identify Emergency Department Visits for Suicidal Ideation or Behavior? Arch. Suicide
Res. 2019, 23, 382–390. [CrossRef]

28. Shahtahmabesi, S. Examining the claim that 80–90% of suicide cases had depression. Front. Public Health
2013, 1, 62. [CrossRef]

29. Clements, C.; Turnbull, P.; Hawton, K.; Geulayov, G.; Waters, K.; Ness, J.; Townsend, E.; Khundakar, K.;
Kapur, N. Rates of self-harm presenting to general hospitals: A comparison of data from the Multicentre
Study of Self-Harm in England and Hospital Episode Statistics. BMJ Open 2016, 6, e009749. [CrossRef]
[PubMed]

30. Mejías, Y.; García, M.P.; Schmidt, J.; Quero, A.; Gorlat, B. Estudio preliminar de las características del intento
de suicidio en la provincia de Granada. Anales del Sistema Sanitario de Navarra 2011, 34, 431–441. [CrossRef]

31. Mejías-Martín, Y.; Martí-García, C.; Rodríguez-Mejías, C.; Valencia-Quintero, J.P.; García-Caro, M.P.; Luna, J.D.
Suicide attempts in Spain according to prehospital healthcare emergency records. PLoS ONE 2018, 13,
e0195370. [CrossRef]

32. De Leo, D.; Bertolote, J.M.; Lester, D. Self-Directed Violence; Krug, E.G., Dahlberg, L.L., Mercy, J.A., Zwi, A.B.,
Lozano, R., Eds.; World Report on Violence and Health; World Health Organization: Geneva, Switzerland,
2002; pp. 185–212.

33. Franklin, J.C.; Ribeiro, J.D.; Fox, K.R.; Bentley, K.H.; Kleiman, E.M.; Huang, X.; Musacchio, K.M.;
Jaroszewski, A.C.; Chang, B.P.; Nock, M.K. Risk factors for suicidal thoughts and behaviors: A meta-analysis
of 50 years of research. Psychol. Bull. 2017, 143, 187–232. [CrossRef]

http://dx.doi.org/10.1016/j.jad.2014.08.037
http://dx.doi.org/10.4088/JCP.08m04967blu
http://www.ncbi.nlm.nih.gov/pubmed/20816034
http://dx.doi.org/10.1017/S2045796017000038
http://www.ncbi.nlm.nih.gov/pubmed/28202089
http://dx.doi.org/10.3109/09638237.2015.1022249
http://www.ncbi.nlm.nih.gov/pubmed/26203534
http://dx.doi.org/10.1017/S0033291701003889
http://www.ncbi.nlm.nih.gov/pubmed/11459381
http://dx.doi.org/10.1016/j.comppsych.2016.07.005
http://dx.doi.org/10.1016/j.jad.2013.03.013
http://dx.doi.org/10.1017/S2045796016000391
http://dx.doi.org/10.1027/0227-5910.30.4.180
http://dx.doi.org/10.1017/S2045796014000675
http://dx.doi.org/10.1080/00048670601172749
http://dx.doi.org/10.1016/S0140-6736(09)60372-X
http://dx.doi.org/10.1002/jclp.20621
http://www.ncbi.nlm.nih.gov/pubmed/19827114
http://dx.doi.org/10.1037/a0018697
http://www.ncbi.nlm.nih.gov/pubmed/20438238
http://dx.doi.org/10.1080/13811118.2018.1472691
http://dx.doi.org/10.3389/fpubh.2013.00062
http://dx.doi.org/10.1136/bmjopen-2015-009749
http://www.ncbi.nlm.nih.gov/pubmed/26883238
http://dx.doi.org/10.4321/S1137-66272011000300009
http://dx.doi.org/10.1371/journal.pone.0195370
http://dx.doi.org/10.1037/bul0000084


Int. J. Environ. Res. Public Health 2019, 16, 4496 12 of 13

34. Instituto Nacional de Estadística. Defunciones por suicidio. España. Available online: http://www.ine.es
(accessed on 12 October 2017).

35. Elnour, A.A.; Harrison, J. Lethality of suicide methods. Inj. Prev. 2008, 14, 39–45. [CrossRef]
36. Instituto de Estadística y Cartografía de Andalucía. Padrón Municipal de Habitantes de. Cifras

Oficiales de Población Municipal. Consejería de Economía y Conocimiento. 2016. Available
online: http://www.juntadeandalucia.es/institutodeestadisticaycartografia/iea/consultasActividad.jsp?
CodOper=6&sub=63567 (accessed on 4 August 2017).

37. Santurtún, M.; Santurtún, A.; Agudo, G.; Zarrabeitia, M.T. Método empleado en las muertes por suicidio en
España: Envenenamiento y agentes violentos no tóxicos. Cuad. Med. Forense 2016, 22, 73–80.

38. Värnik, P. Suicide in the world. Int. J. Environ. Res. Public Health 2012, 9, 760–771. [CrossRef] [PubMed]
39. Mergl, R.; Koburger, N.; Heinrichs, K.; Székely, A.; Tóth, M.D.; Coyne, J.; Quintão, S.; Arensman, E.; Coffey, C.;

Maxwell, M.; et al. What Are Reasons for the Large Gender Differences in the Lethality of Suicidal Acts? An
Epidemiological Analysis in Four European Countries. PLoS ONE 2015, 10, e0129062. [CrossRef] [PubMed]

40. Canetto, S.S.; Sakinofsky, I. The Gender Paradox in Suicide. Suicide Life Threat. Behav. 1998, 28, 1–23.
[CrossRef]

41. Schrijvers, D.L.; Bollen, J.; Sabbe, B.G. The gender paradox in suicidal behavior and its impact on the suicidal
process. J. Affect. Disord. 2012, 138, 19–26. [CrossRef]

42. Kumar, C.T.; Mohan, R.; Ranjith, G.; Chandrasekaran, R. Characteristics of high intent suicide attempters
admitted to a general hospital. J. Affect. Disord. 2006, 91, 77–81. [CrossRef]

43. Freeman, A.; Mergl, R.; Kohls, E.; Székel, A.; Gusmao, R.; Arensman, E.; Koburger, N.; Hegerl, U.;
Rummel-Kluge, C. A cross-national study on gender differences in suicide intent. BMC Psychiatry 2017, 17,
234. [CrossRef]

44. The National Institute of Mental Health (NIMH). Health Information. Statistics Suicide. 2017. Available
online: https://www.nimh.nih.gov/health/statistics/suicide.shtml (accessed on 18 January 2018).

45. McManus, S.; Hassiotis, A.; Jenkins, R.; Dennis, M.; Aznar, C.; Appleby, L. Chapter 12: Suicidal thoughts,
suicide attempts, and self-harm. In Mental Health and Wellbeing in England: Adult Psychiatric Morbidity
Survey 2014; McManus, S., Bebbington, P., Jenkins, R., Brugha, T., Eds.; NHS Digital: Leicester, UK, 2016;
Available online: https://discovery.ucl.ac.uk/id/eprint/1518055/1/APMS%202014-full-rpt.pdf (accessed on 13
November 2019).

46. Goodfellow, B.; Kõlves, K.; de Leo, D. Contemporary Definitions of Suicidal Behavior: A Systematic Literature
Review. Suicide Life Threat. Behav. 2018, 48, 353–366. [CrossRef]

47. Stewart, J.G.; Esposito, E.C.; Glenn, C.R.; Gilman, S.E.; Pridgen, B.; Gold, J.; Auerbach, R.P. Adolescent
self-injurers: Comparing non-ideators, suicide ideators, and suicide attempters. J. Psychiatr. Res. 2017, 84,
105–112. [CrossRef]

48. Office for National Statistics (ONS). Suicides in the United Kingdom: 2013 Registrations; ONS: London, UK,
2015. Available online: https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/
deaths/bulletins/suicidesintheunitedkingdom/2015-02-19 (accessed on 28 August 2018).

49. Lipari, R.; Piscopo, K.; Kroutil, L.A.; Miller, G.K. Suicidal Thoughts and Behavior among Adults: Results
from the 2014 National Survey on Drug Use and Health. NSDUH Data Review. 2015. Available online:
https://www.samhsa.gov/data/sites/default/files/NSDUH-FRR2-2014/NSDUH-FRR2-2014.pdf (accessed on
13 November 2019).

50. Bostwick, J.M.; Pabbati, C.; Geske, J.R.; McKean, A.J. Suicide Attempt as a Risk Factor for Completed Suicide:
Even More Lethal Than We Knew. Am. J. Psychiatry 2016, 173, 1094–1100. [CrossRef] [PubMed]

51. Callanan, V.J.; Davis, M.S. Gender differences in suicide methods. Soc. Psychiatry Psychiatr. Epidemiol. 2012,
47, 857–869. [CrossRef] [PubMed]

52. Cibis, A.; Mergl, R.; Bramesfeld, A.; Althaus, D.; Niklewski, G.; Schmidtke, A.; Hegerl, U. Preference of lethal
methods is not the only cause for higher suicide rates in males. J. Affect. Disord. 2012, 136, 9–16. [CrossRef]
[PubMed]

53. Smith, P.N.; Cukrowicz, K.C. Capable of Suicide: A Functional Model of the Acquired Capability Component
of the Interpersonal-Psychological Theory of Suicide. Suicide Life Threat. Behav. 2010, 40, 266–275. [CrossRef]
[PubMed]

54. Choi, N.G.; Dinitto, D.M.; Marti, C.N.; Kaplan, M.S. Older Suicide Decedents: Intent Disclosure, Mental and
Physical Health, and Suicide Means. Am. J. Prev. Med. 2017, 53, 772–780. [CrossRef]

http://www.ine.es
http://dx.doi.org/10.1136/ip.2007.016246
http://www.juntadeandalucia.es/institutodeestadisticaycartografia/iea/consultasActividad.jsp?CodOper=6&sub=63567
http://www.juntadeandalucia.es/institutodeestadisticaycartografia/iea/consultasActividad.jsp?CodOper=6&sub=63567
http://dx.doi.org/10.3390/ijerph9030760
http://www.ncbi.nlm.nih.gov/pubmed/22690161
http://dx.doi.org/10.1371/journal.pone.0129062
http://www.ncbi.nlm.nih.gov/pubmed/26147965
http://dx.doi.org/10.1111/j.1943-278X.1998.tb00622.x
http://dx.doi.org/10.1016/j.jad.2011.03.050
http://dx.doi.org/10.1016/j.jad.2005.12.028
http://dx.doi.org/10.1186/s12888-017-1398-8
https://www.nimh.nih.gov/health/statistics/suicide.shtml
https://discovery.ucl.ac.uk/id/eprint/1518055/1/APMS%202014-full-rpt.pdf
http://dx.doi.org/10.1111/sltb.12354
http://dx.doi.org/10.1016/j.jpsychires.2016.09.031
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/suicidesintheunitedkingdom/2015-02-19
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/suicidesintheunitedkingdom/2015-02-19
https://www.samhsa.gov/data/sites/default/files/NSDUH-FRR2-2014/NSDUH-FRR2-2014.pdf
http://dx.doi.org/10.1176/appi.ajp.2016.15070854
http://www.ncbi.nlm.nih.gov/pubmed/27523496
http://dx.doi.org/10.1007/s00127-011-0393-5
http://www.ncbi.nlm.nih.gov/pubmed/21604180
http://dx.doi.org/10.1016/j.jad.2011.08.032
http://www.ncbi.nlm.nih.gov/pubmed/21937122
http://dx.doi.org/10.1521/suli.2010.40.3.266
http://www.ncbi.nlm.nih.gov/pubmed/20560748
http://dx.doi.org/10.1016/j.amepre.2017.07.021


Int. J. Environ. Res. Public Health 2019, 16, 4496 13 of 13

55. Hemenway, D. Comparing gun-owning vs non-owning households in terms of firearm and non-firearm
suicide and suicide attempts. Prev. Med. 2019, 119, 14–16. [CrossRef]

56. Cano-Montalbán, I.; Quevedo-Blasco, R. Sociodemographic Variables Most Associated with Suicidal
Behaviour and Suicide Methods in Europe and America. A Systematic Review. Eur. J. Psychol. Appl. Leg.
Context 2018, 10, 15–25. [CrossRef]

57. Choi, N.G.; Dinitto, D.M.; Sagna, A.O.; Marti, C.N. Older women who died by suicide: Suicide means,
sociodemographic and psychiatric risk factors, and other precipitating circumstances. Int. Psychogeriatr.
2018, 30, 1531–1540. [CrossRef]

58. Vasiliadis, H.M.; Lamoureux-Lamarche, C.; Guerra, S.G. Gender and age group differences in suicide risk
associated with co-morbid physical and psychiatric disorders in older adults. Int. Psychogeriatr. 2017, 29,
249–257. [CrossRef]

59. Almeida, O.P.; McCaul, K.; Hankey, G.J.; Yeap, B.B.; Golledge, J.; Flicker, L. Suicide in older men: The health
in men cohort study (HIMS). Prev. Med. 2016, 20, 33–38. [CrossRef]

60. Fässberg, M.M.; Cheung, G.; Canetto, S.S.; Erlangsen, A.; Lapierre, S.; Lindner, R.; Draper, B.; Gallo, J.J.;
Wong, C.; Wu, J.; et al. A systematic review of physical illness, functional disability, and suicidal behaviour
among older adults. Aging Ment. Health 2016, 20, 166–194. [CrossRef]

61. Freeman, D.; Freeman, J. The Stressed Sex: Uncovering the Truth About Men, Women, and Mental Health, 1st ed.;
Oxford University Press: Oxford, UK, 2013.

62. Choi, N.G.; Dinitto, D.M.; Marti, C.N.; Kaplan, M.S.; Conwell, Y. Suicide means among decedents aged 50+

Years, 2005–2014: Trends and associations with sociodemographic and precipitating factors. Am. J. Geriatr.
Psychiatry 2017, 25, 1404–1414. [CrossRef] [PubMed]

63. De Leo, D.; Draper, B.M.; Snowdon, J.; Kõlves, K. Suicides in older adults: A case-control psychological
autopsy study in Australia. J. Psychiatr. Res. 2013, 47, 980–988. [CrossRef] [PubMed]

64. Fässberg, M.M.; van Orden, K.A.; Duberstein, P.; Erlangsen, A.; Lapierre, S.; Bodner, E.; Canetto, S.S.;
De Leo, D.; Szanto, K.; Waern, M. A Systematic Review of Social Factors and Suicidal Behavior in Older
Adulthood. Int. J. Environ. Res. Public Health 2012, 9, 722–745. [CrossRef] [PubMed]

65. Canetto, S.S. Suicide: Why Are Older Men So Vulnerable? Men Masc. 2017, 20, 49–70. [CrossRef]
66. Canetto, S.S.; Cleary, A. Men, masculinities and suicidal behavior. Soc. Sci. Med. 2012, 74, 461–465. [CrossRef]

[PubMed]
67. De Leo, D. Ageism and suicide prevention. Lancet Psychiatry 2018, 5, 192–193. [CrossRef]
68. Rasmussen, M.L.; Haavind, H.; Dieserud, G. Young Men, Masculinities, and Suicide. Arch. Suicide Res. 2018,

22, 327–343. [CrossRef]
69. Kimura, A.; Hishimoto, A.; Otsuka, I.; Okazaki, S.; Boku, S.; Horai, T.; Izumi, T.; Takahashi, M.; Ueno, Y.;

Shirakawa, O.; et al. Loss of chromosome Y in blood, but not in brain, of suicide completers. PLoS ONE 2018,
13, e0190667. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.ypmed.2018.12.003
http://dx.doi.org/10.5093/ejpalc2018a2
http://dx.doi.org/10.1017/S1041610218000212
http://dx.doi.org/10.1017/S1041610216001290
http://dx.doi.org/10.1016/j.ypmed.2016.09.022
http://dx.doi.org/10.1080/13607863.2015.1083945
http://dx.doi.org/10.1016/j.jagp.2017.06.001
http://www.ncbi.nlm.nih.gov/pubmed/28689643
http://dx.doi.org/10.1016/j.jpsychires.2013.02.009
http://www.ncbi.nlm.nih.gov/pubmed/23522934
http://dx.doi.org/10.3390/ijerph9030722
http://www.ncbi.nlm.nih.gov/pubmed/22690159
http://dx.doi.org/10.1177/1097184X15613832
http://dx.doi.org/10.1016/j.socscimed.2011.11.001
http://www.ncbi.nlm.nih.gov/pubmed/22189083
http://dx.doi.org/10.1016/S2215-0366(17)30472-8
http://dx.doi.org/10.1080/13811118.2017.1340855
http://dx.doi.org/10.1371/journal.pone.0190667
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Study Variables 
	Statistical Analysis 
	Ethics 

	Results 
	Rates and Ratios of Suicide and Attempted Suicide 
	Association between Suicide and Attempted Suicide by Year, Sex, and Age 
	Association between Suicide and Attempted Suicide According to the Method Used 

	Discussion 
	Sex Differences between Suicide Attempts and Deaths by Suicide. 
	Age and Sex Specific Differences between Attempted Suicides and Suicides 
	The Method Used Exerts an Influence on Suicide and Attempted Suicide 
	Vulnerability of Elderly Men and Women to Suicidal Behavior 
	Strengths and Limitations 

	Conclusions 
	References

