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Introduction
Suicidal behavior (SB) has been established as an important issue on which several
researchers have focused their investigations.1,2 With the recent distinction between
nonsuicidal self-injury (NSSI) and suicide attempt (SA), the NSSI disorder has become
an important new line for research.3–5 NSSI is defined as a disorder where the individual
causes himself or herself deliberate tissue damage but without the intention to die, while
in SA there is at least some intent to die; therefore, intentionality is an important matter
for diagnosis.6–8 The growing interest of this topic suggests that NSSI is one of the most
robust prospective predictors for suicidal ideation or attempts,9–11 as individuals with
NSSI frequently report emotional dysregulation.8,12 Consequently, self-injury has been
related to psychiatric disorders, such as impulsivity, anxiety, depression, schizophrenia,
and SB.13–16 One of the most common psychiatric symptoms studied in relation to NSSI
is impulsivity, as it has been related to the predisposition toward rapid, unplanned reactions to internal or external stimuli, regardless of the negative consequences of their
actions to themselves or others.3,17 Clinical experience and some studies suggest that
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Background: The present study compared sociodemographic characteristics, comorbidities
with substance use, and impulsivity features in three groups of psychiatric patients – suicide
attempters, nonsuicidal self-injury, and nonsuicidal without self-injury – to determine the predictive factors for nonsuicidal self-injury or suicide behavior.
Patients and methods: Demographic features and self-reported substance use were assessed
in 384 Mexican psychiatric patients. Impulsivity features were evaluated using the Plutchik
Impulsivity Scale. Comparison analyses between groups were performed and a logistic regression model used to determine the factors associated with nonsuicidal with self-injury behavior
and suicidal behavior.
Results: Different predictive factors were observed for nonsuicidal self-injury and suicidal
behavior. Females were more likely to present nonsuicidal self-injury behaviors (odds ratio
[OR] 0.42, 95% confidence interval [CI] 0.18–0.93; P=0.03). For suicide attempters, the factors
associated were younger age (OR 0.89, 95% CI 0.85–0.93; P,0.001), less than 6 years of
schooling (OR 0.2, 95% CI 0.06–0.6; P=0.004), and higher impulsivity traits, such as self-control
(OR 1.19, 95% CI 1.03–1.36; P=0.01), planning of future actions (OR 0.79, 95% CI 0.66–0.95;
P=0.01), and physiological behavior (OR 1.34, 95% CI 1.01–1.78; P=0.03).
Conclusion: Our results show that in a Mexican population, impulsivity features are predictors
for suicide attempts, but not for self-injury. Other factors related to sociocultural background and
individual features (such as personality) may be involved in this behavioral distinction, and should
be studied in future research aimed at better understanding of both self-harmful behaviors.
Keywords: suicide, impulsivity, Mexican population, self-injury
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impulsiveness is correlated with the severity and frequency
of NSSI;12,18 therefore, some researchers have suggested
that the measurement of impulsivity in psychiatric patients
may provide a better understanding of NSSI.19,20 Nowadays,
there are several scales and clinical interviews useful in the
assessment of SB and NSSI; nevertheless, in daily clinical
practice, clinicians require a functional identification of some
risk factors that may distinguish clear suicidal intention from
self-injury behavior during the first interview with the patient.
Therefore, the aim of the present study was to compare sociodemographics, substance-use comorbidities, and impulsivity
features in three groups of psychiatric patients – SA, NSSI,
and nonsuicidal without self-injury (NS) – and to determine
the predictive factors for NSSI or SA behavior.

Patients and methods
Sample
All subjects signed a written informed consent to participate
in the study. The study was approved by the ethics committee
of the General Hospital of Comalcalco. A total of 318 psychiatric patients were consecutively recruited from November
2012 to September 2013 from the outpatient service of the
General Hospital of Comalcalco, Tabasco, Mexico (105
patients) and the Instituto Nacional de Psiquiatria Ramón de
la Fuente Muñíz (INPRF) in Mexico City (213 patients).
Patients from the General Hospital of Comalcalco were
enrolled from the outpatient services of psychiatry at the
hospital; the patients included presented at least one psychiatric diagnosis according to their clinical chart, confirmed by
the physician at the clinic. On the other hand, patients from
the INPRF were enrolled from ongoing research protocols
(as this is a highly specialized mental health center dedicated
to research, education, and treatment of psychiatric patients)
aimed at assessing impulsivity traits in mood, psychotic, and
stress-related disorders.
At both sites, a clinical interview was completed with
the patient and his or her relatives, then a trained clinician
or researcher confirmed the diagnosis using the Structured
Clinical Interview for DSM-IV Axis I Disorders.21 Patients
were stratified into SA, NSSI, and NS groups in accordance
with the clinical chart of each patient, the clinical consensus between treating physicians and clinical researchers of
the present study, and following the definitions for each
group.

Suicide attempters
We defined SA as a self-harm behavior with at least some
intent to end one’s own life. This group included SA patients.
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Only unrelated patients (with no family relationship) were
included.

Nonsuicidal self-injury patients
Patients in this group had a history of NSSI behavior. The
inclusion criteria for this group comprised the absence of
SAs and that the patient had incurred self-injury on at least
five different occasions in the last year prior to their inclusion in this study. Following the reports in the literature, we
defined self-injury as a nonfatal act that results in bodily
injury executed without the intent to die.22,23

Nonsuicidal without self-injury patients
A group of psychiatric patients without a history of SAs or
self-injury was included as a control.

Assessment procedure
Demographic data and comorbidity with substance use
were collected from medical records and a direct clinical
interview recorded in a previously designed format. All
participants completed the impulsivity measurements during
a follow-up consultation at either of the two institutions. Tests
were completed between 8 am and 3 pm. For the impulsivity
assessment, we used the Plutchik Impulsivity Scale in
Spanish (designed to measure the tendency of a subject to
engage in impulsive, spur-of-the-moment behaviors that
reflect possible loss of control),24 which is a self-administered
questionnaire comprising 15 items scored on a 4-point
Likert scale (0–4 points). According to a factor analysis
performed in Mexican psychiatric patients, the main areas
of impulsivity rated by the scale are: 1) self-control, which
assesses the capacity of the subject to wait or delay his/her
actions; 2) planning of future actions, which addresses the
possibility of a person to realize the consequences of his/her
actions and to persevere with his/her ideas; 3) physiological
behaviors, which evaluates impulsivity in eating and sexual
behaviors; and 4) spontaneous behavior, which evaluates
thoughtless and uncontrolled behavior. The total score of
the scale is obtained by the sum of all item scores.25,26 The
Spanish version showed adequate internal consistency for
its use in clinical research.26

Statistical analysis
The analyses were performed using SPSS 20.0. Demographic
and clinical characteristics were expressed as frequencies
and percentages for categorical variables and as mean and
standard deviations for continuous variables. The initial comparison between patients and control subjects was analyzed
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using χ2 tests for categorical variables and independent
samples, while t-tests were used for continuous variables.
For the group analyses (SA, NSSI, NS groups), analysis of
variance followed by Bonferroni correction were performed.
Second, logistic regression analyses were performed, including demographic characteristics, comorbidity with substance
use, and impulsivity traits as explanatory variables. Finally,
the patient connection to the SA or NSSI groups was the
outcome variable. Regression coefficients (β), standard
deviations of β, odds ratio and 95% confidence intervals were
also calculated. Significance was set at P,0.05; to address
multiple comparisons, the significance level for Bonferroni
testing was established at P=0.016 (0.05÷3).

Results
Demographic characteristics
Based on SB history, 90 patients (28.3%) were classified as
NSSI, 155 (48.7%) as SA, and 73 (23%) as NS. Significant
differences emerged between groups in terms of demographics, substance-use comorbidity, and psychiatric diagnoses
(Table 1). NS patients were predominantly male and older

when compared to NSSI and SA patients. SA patients were
more frequently single with a lower level of education. More
patients in the NSSI group reported substance use when
compared to the SA and NS groups. Mood disorders were
more frequent in the SA and NSSI groups.

Impulsivity features
Comparison of groups using Plutchik Impulsivity Scale subscales and total scores are shown in Table 2. In accordance
with post hoc comparisons, SA patients and NSSI patients
reported similar levels of impulsivity features, which in
general were higher than those reported in NS patients.
The “planning of future actions” subscale was the only
scale where NSSI patients exhibited higher scores when
compared to the SA and NS groups, the latter reporting
similar scores.

Logistic regression analysis
The logistic regression models included demographic variables, substance use, and impulsivity features as explanatory variables, with the pertinent group (SA or NSSI) as

Table 1 Prevalence of descriptive characteristics and psychiatric diagnosis of suicide assessment in a Mexican population
Sociodemographics

NSSI
n=90 (%)

SA
n=155 (%)

NS
n=73 (%)

χ2/F

P-value

Age
Sex
Male
Female
Marital status
Married
Single
Widowed
Separated/divorced
Education
,6 years of schooling
.6 years of schooling
Comorbidities
Alcohol
Yes
No
Cannabis use
Yes
No
Cigarette smoking
Yes
No
Psychiatric disorders
Schizophrenia and psychosis
Mood disorders
Stress-related disorders
Substance-related disorders
Personality disorder

29.68 (8.59)

25.82 (8.88)

32.44 (9.72)

14.6

,0.001

23 (25.6)
67 (74.4)

45 (29)
110 (71)

35 (47.9)
38 (52.1)

10.78

0.005

36 (40)
44 (48.9)
0
10 (11.1)

62 (40)
88 (56.8)
0
5 (3.2)

25 (34.2)
37 (50.7)
1 (1.4)
10 (13.7)

13.22

0.04

7 (7.8)
83 (92.2)

38 (24.5)
117 (75.5)

7 (9.6)
66 (90.4)

14.83

0.001

54 (60)
36 (40)

54 (34.8)
101 (65.2)

30 (41.1)
43 (58.9)

14.87

0.001

28 (31.1)
62 (68.9)

20 (12.9)
135 (87.1)

9 (12.3)
64 (87.7)

14.84

0.001

51 (56.7)
39 (43.3)

27 (17.4)
128 (82.6)

21 (28.8)
52 (71.2)

41.12

,0.001

20 (22.2)
43 (47.8)
9 (10)
1 (1.1)
17 (18.9)

13 (8.9)
79 (54.1)
36 (24.7)
18 (12.3)
0

31 (42.5)
27 (37)
15 (20.5)
0
0

94.43

,0.001

Abbreviations: NSSI, nonsuicidal self-injury; SA, suicide attempt; NS, nonsuicidal without self-injury.
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n=318

Self-control
Planning of future actions
Physiological behavior
Spontaneous behavior
Total impulsivity

Nonsuicidal
self-injury
(n=90)

Suicide
attempters
(n=155)

Nonsuicidal,
not self-injury
(n=73)

Statistic

Post hoc comparison P-value
(mean difference)

Mean (SD)

Mean (SD)

Mean (SD)

F

P-value

SA vs NSSI

SA vs NS

NSSI vs NS

10.6 (3.87)
6.77 (2.52)
2.34 (1.74)
5.2 (2.28)
24.91 (8.06)

10.08 (3.78)
5.63 (2.12)
2.41 (1.7)
5.07 (1.91)
23.21 (7.35)

7.55 (4.17)
5.59 (2.23)
1.42 (1.25)
3.64 (1.93)
18.21 (7.04)

14.17
8.33
9.86
14.88
17.33

,0.001
,0.001
,0.001
,0.001
,0.001

0.94 (-0.52)
0.001 (-1.14)
1 (0.06)
1 (-0.12)
0.26 (-1.69)

,0.001 (2.52)
1 (0.03)
,0.001 (0.98)
,0.001 (1.42)
,0.001 (5)

,0.001 (3.05)
0.003 (1.18)
0.001 (0.92)
,0.001 (1.55)
,0.001 (6.7)

Abbreviations: SD, standard deviation; SA, suicide attempt; NSSI, nonsuicidal self-injury; NS, nonsuicidal without self-injury.

the outcome using the control group (NS) as reference. For
the first analysis – for the prediction of NSSI behavior – the
logistic regression model correctly classified 71.8% of
the cases, being much more precise in classifying patients
with self-injury behaviors (75.6%) than control subjects
(67.1%). This model is considered a valid construct in
accordance to the Hosmer–Lemeshow test (P=0.43). The
only significant predictor for this model was sex, where male
subjects were 42% less likely to exhibit NSSI behavior than
females (Table 3).
In a second logistic model (finding the significant predictors for SAs), we found that some demographic features, such
as being male and being older, were protective factors for
SAs, while higher-impulsivity traits were risk factors. This
model was highly precise for classifying SA patients (90.3%)
compared to control subjects (54.8%) with an adequate
theoretical construct according to the Hosmer–Lemeshow
test (P=0.64) (Table 4).

Comparison of sociodemographics,
comorbidities, and impulsivity features

The aim of the present study was to compare sociodemographic characteristics, comorbidity with substance use,
and impulsivity features in three groups of psychiatric

When we analyzed the sociodemographic characteristics
of psychiatric patients, it was observed that females more
frequently present self-injury or SB than men. Some studies
support these findings, eg, Sahlin et al and In-Albon et al
observed that females engage more frequently in NSSI than
males.27,28 One possible explanation for this tendency is that
females are frequently seen in more vulnerable situations
(eg, show poor social problem-solving), which predisposes
them to respond to stressful events with affective dysregulation, developing a need to use an NSSI or other behavior as an
SA that helps them cope with the stressful experiences.28–30
Interestingly enough, our samples presented a higher level
of education (over 6 years), the reason for which could be that
frequently some individuals are not able to tolerate sociocultural demands (eg, the expectations of the family) and can
only regulate themselves with self-injury or SAs.5,27
As expected, we found that impulsivity traits were higher
in patients with a history of SAs.31 Some authors consider

Table 3 Summary of multiple regression analysis predicting non
suicidal with self-injury

Table 4 Summary of multiple regression analysis predicting
suicide attempts

Discussion

Age
Sex
Education
Alcohol
Cannabis use
Cigarette smoking
Self-control
Planning of future actions
Physiological behavioral
Spontaneous behavior

β

SE β

Odds
ratio

95% CI

P-value

-0.03
-0.86
-0.58
-0.03
0.73
0.87
0.05
0.11
0.17
0.08

0.02
0.4
0.66
0.49
0.54
0.5
0.06
0.08
0.14
0.12

0.96
0.42
0.56
0.96
2.08
2.4
1.05
1.12
1.19
1.08

0.92–1.08
0.18–0.93
0.15–2.05
0.36–2.51
0.71–6.09
0.9–6.39
0.92–1.2
0.93–1.32
0.89–1.59
0.84–1.39

0.11
0.03
0.38
0.93
0.17
0.08
0.39
0.14
0.22
0.52

Abbreviations: SE, standard error; CI, confidence interval.
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Age
Sex
Education
Alcohol
Cannabis use
Cigarette smoking
Self-control
Planning of future actions
Physiological behavioral
Spontaneous behavior

β

SE β Odds 95% CI
ratio

P-value

-0.1
-0.51
-1.59
-1.59
0.51
-0.48
0.17
-0.22
0.29
0.14

0.02
0.38
0.56
0.53
0.62
0.54
0.7
0.9
0.14
0.13

,0.001
0.17
0.004
0.19
0.4
0.37
0.01
0.01
0.03
0.27

0.89
0.59
0.2
1.99
1.68
0.61
1.19
0.79
1.34
1.15

0.85–0.93
0.28–1.26
1.64–14.88
0.70–5.64
0.49–5.66
0.21–1.78
1.03–1.36
0.66–0.95
1.01–1.78
0.89–1.50

Abbreviations: SE, standard error; CI, confidence interval.
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that impulsivity in these patients is related to the decision of
SA agents to avoid pain in a quick manner;32,33 also, some
outcomes propose that some SA subjects take the decision of
self-harm quickly or have less self-control.31,33,34 Nevertheless, these traits were also high and even of a similar severity
in the group with self-injury behaviors. Our results showed
that impulsivity was a common factor between SB and NSSI.
We want to emphasize that several reports have shown a
similar association with a variety of negative mental health
issues (such as impulsivity).35–37 Some studies suggested that
a higher rate of life stressors increases the risk to go through
an NSSI period before attempting suicide.38–40

Predictive factors for nonsuicidal selfinjury or suicidal behavior
We performed an additional analysis to observe factors
associated with NSSI or SB, by evaluating the interaction of
demographic characteristics, substance use, and impulsivity.
In our analysis, individuals with less than 6 years of school
education had a higher probability of presenting SAs, which
is consistent with previous reports,41 whereas sex was a factor
associated with NSSI.42
In our impulsivity analysis, self-control, planning of
future actions, and physiological behavior emerged as characteristics associated with SB but not NSSI. This outcome
supports the theory that it is necessary to include the assessment of multiple risk factors (eg, childhood maltreatment,
substance abuse, age, and marital status, among others) to
have a greater understanding of the developmental pathways
of NSSI and SA engagement.5,43 These results show the need
for more studies to help increase the understanding of the
differences between SB and NSSI and treat them as a similar
problem or as separate disorders.44

Risk factors in self-injury and suicide attempts

patients that presented both self-injury and SA; therefore,
that group should be included in future studies. Second, the
SB evaluated in the study included just attempters, and did
not include ideation or the completed suicide; as such, the
generalization of SB could be unclear. Also, the NS represented less than a quarter of the sample, and so may not be
representative. Nevertheless, it is important to highlight that
although psychotic and mood disorders are diagnoses with
highly prevalent self-harm behaviors, this particular sample
exhibited other important factors (not related to the specificity of diagnosis) more related to the overt manifestation of
these harmful behaviors.
Despite these limitations, our results add essential information to the limited existing literature about the association
among impulsivity, self-injury, SA, and related risk factors
in a Mexican population.

Conclusion
In conclusion, this study shows that in a Mexican population,
impulsivity features between NSSI and SB groups could be
similar; however, the main difference was that impulsivity
only acted as a predictive factor for SA subjects, but not for
NSSI. Therefore, more studies including the life history of
the subjects, sociocultural background, individual differences
(such as personality), and other comorbidities are necessary
for a better understanding of suicide disorders and NSSI. It is
necessary to increase the knowledge about these self-harmful
behaviors in order to promote their identification and early
intervention. Along these lines, it would be possible to reduce
their frequency of occurrence, giving people who suffer them
an opportunity to improve their quality of life.

Disclosure
The authors report no conflicts of interest in this work.

Limitations
Our findings should be considered within the context of
the limitations of the study. First, there was bias related to
different sample-selection criteria between the study sites.
The inclusion of patients with personality and substancerelated disorders from the General Hospital of Comalcalco
represented slightly less than 10% of the total sample, and
may have had an impact on what could be reported of selfharm behaviors in psychiatric patients. Nevertheless, most
patients (over 80% in each group) were diagnosed with
mood, psychotic, or stress-related disorders, and our results
may be significant for these particular diagnoses. Although
this study included psychiatric patients as controls, patients
with NSSI, and a group of SA patients, we did not include
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