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How socioprofessional factors effect serious suicide
attempts: A case—control study
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Abstract. Background and aims: A serious suicide attempt (SSA) is defined as a suicidal act that requires
subsequent hospitalization for more than 24 hours. As some occupations have been identified as being at an
increased risk of suicide, we hypothesized that certain socioprofessional factors act as risk factors for SSAs.
To test this hypothesis, we assessed whether occupational status, learned or current occupation, the skill
level required for that occupation, and socioeconomic status differed between people who had made an SSA
(.e., cases) and those who had made a non-serious suicide attempt (i.e., controls). Research design and methods:
We used data from a self-harm monitoring program in the French-speaking regions of Switzerland. Associa-
tions between SSAs and socioprofessional factors were assessed using univariate and multivariable logistic
regression models. Resu/ts: The study sample comprised 320 cases and 1468 controls. Data on recent interrup-
tions to employment, suffering at work, and the highest level of education reached differed significantly be-
tween the cases and controls. Differences in occupational status were of borderline statistical significance. The
proportion of active employees was higher among controls than among cases, but data on cases’ occupation
and education were more often unknown. High levels of professional skills and being employed in the physi-
cal, mathematical, and engineering sciences were associated with SSAs. Among these, architects, engineers,
and related professionals were the most at risk in the univariate model, although multivariate analyses failed
to confirm this. Conclusion: Findings suggested that some occupational variables were associated with a higher
probability of SSAs. However, there were lots of missing values among the predictor variables. These issues
could be remediated by improving training for team members involved in data collection and paying greater
attention to the socioprofessional factors affecting suicidal behavior. (www.actabiomedica.it)
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Introduction die by suicide every year, four times more than those

due to car accidents, and the suicide rate is 11.0 per

Suicide is a major mental health problem, causing 100,000 inhabitants (3). A previous suicide attempt

the deaths of many people around the world each year (SA) is the strongest risk factor for subsequent death
(1, 2). In Switzerland, approximately 1,000 people by suicide (4).
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Among SAs, it is useful to study failed serious
suicide attempts (SSAs) specifically since they seem to
be an important proxy for later death by suicide: peo-
ple engaging in an SSA and people dying by suicide
share similar psychosocial and neurobiological char-
acteristics (5-9), and SSAs have been associated with
an increased risk of later dying by suicide (8-12). An
SSA is a suicidal act that requires subsequent hospi-
talization for more than 24 hours and management in
a specialized unit (6, 13, 14).

The following elements have been associated with
SSAs: psychiatric illnesses and psychological prob-
lems (11, 13, 14); hopelessness, age, male sex, repeated
SAs, psychomotor agitation, and severity of suicidal
ideation (SI) (5); low self-esteem and interpersonal
communication difficulties (14, 15); mental pain and
its interaction with interpersonal difficulties (14);
decision-making impairments (16-18); interactions
between tendencies to aggression, impulsion or anger
and substance misuse that can create a vicious circle
(19, 20); and negative life events, particularly histo-
ries of sexual or physical abuse in anamnesis (13, 21,
22). These studies investigated these specific elements
with the purpose of identifying subgroups of high-risk
individuals.

Existing studies on SSAs have thus focused pri-
marily on medical and psychological data. However,
employment-related factors are important social deter-
minants of health, with a high burden in terms of at-
tributable fractions (23). Although several studies have
examined associations between occupations and death
by suicide (24-27), we identified few on SAs and occu-
pational factors (28, 29). These studies indicated that
the prevalence of SI and SAs varied greatly between
occupations, without any underlying relationships be-
ing defined. However, these data suggested that both
low-skilled and high-skilled occupations were affected
by SI and SAs. We found no studies examining SSAs
across occupations.

We, therefore, aimed to compare people who had
made an SSA with those who had made a non-serious
suicide attempt (NSSA), with a specific focus on their
socioprofessional characteristics in order to identify
possible at-risk occupations and develop specific pre-
ventive interventions.

Patients and methods
Study setting and participants

The population covered by French-speaking
Switzerland’s observatory for monitoring self-harm
(ORTS, for Observatoire Romand de Tentatives de
Suicides), previously described by Ostertag ez al. (30),
served as the source population. The ORTS registered
every patient admitted for self-harm into the emer-
gency departments (Eds) of the Lausanne, Geneva,
Valais, and Neuchatel general hospitals between De-
cember 2016 and November 2019. Anonymized soci-
odemographic and clinical data collected by clinicians
were used to assess whether the present study’s inclu-
sion and exclusion criteria were met and whether the
selected participants would have case or control status.
We included all the ORTS patients aged 18-65 years
old (from adulthood to Switzerland’s official retire-
ment age for men) for whom the seriousness of their
suicide attempt had been recorded.

Definition of the primary outcome variable

The seriousness of a suicide attempt was coded as
a binary variable. The ORTS considers an SA to be
serious when the three following conditions are met:
(i) the circumstances of the act indicated a clear inten-
tion to die, (ii) the method used was highly lethal, and
(iii) the ensuing somatic impairments led to sustained
medical care (14). Study participants whose SA was
considered serious became cases; those whose SA did
not meet the criteria for an SSA became controls.

Definition of predictor variables

The following variables were used to assess
whether occupation or other occupational factors could
predict the seriousness of SAs: employment status, de-
fined as either active, inactive, in training, or unknown;
current occupation for actively employed participants
and learned occupation for the others; and the skill
level expected of employees. Milner et al. (31) defined
four skill levels and demonstrated this variable’s util-
ity in suicidality studies. However, as few participants
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had highly skilled or very highly skilled occupations,
we grouped these categories together. Three recent
significant events that might have occurred at work,
namely, interruptions to employment (i.e., job loss or
dismissal), suffering at work or a burnout, and mob-
bing, were each coded as three-class variables (yes, no,
or unknown). The highest educational level achieved
was coded as compulsory, intermediate, higher, or un-
known, and socioeconomic status was coded as prob-
lematic, not problematic, or unknown, providing two
additional socioprofessional factors of interest.

The current and learned occupations were coded
using the International Standard Classification of Oc-
cupation, version 1988 (ISCO-88). For coding, we
used Procode software (32) to automatically assign an
ISCO-88 code and a standardized label to every oc-
cupation recorded in free text. Procode allows users to
choose the degree of code precision to 1, 2, or 3 digits.
We created two occupational code variables, one coded
to 2 digits (31 occupational classes) and one coded to 3
digits (93 occupational classes).

Statistical analysis

The characteristics of the cases and controls were
compared using chi-squared tests. As values in the
predictor and confounder variables were not missing
at random but clustered in the same participants, we
coded them as missing and analyzed them as a distinct
class. The associations between SA seriousness and so-
cioprofessional factors were assessed using univariate
and multivariable logistic regression models. Potential
confounders (ED registration center, participant gen-
der, age, residency status [Swiss, legal immigrant, ille-
gal immigrant], presence of physical pain, SA method,
and SA intentionality) were selected from the litera-
ture and the univariate analysis and then tested in the
multivariate analysis. As part of our sensitivity analysis,
we modelled age as a four-class variable (< 25, 26-35,
36—45, > 45) and as two two-class variables (< 40,
> 40) and (< 44, > 45). We also attempted to model
these associations for men and women separately. The
final multivariate model was selected based on the
Akaike information criteria and Bayesian information
criteria, which give information on better fit (33). The

results are reported as crude and adjusted odds ratios
(ORs) with 95% confidence intervals (95% ClIs). All
analyses were performed using STATA 16.0 software
(StataCorp LP, College Station, TX, USA).

Results
Description of the study sample

Of the 2,153 ORTS patients recorded, 226 were
younger than 18 and 85 were older than 65. Following
their exclusion, the database contained 1,842 patients,
but 54 had an unknown seriousness of SA and were
excluded. The remaining 1,788 participants were in-
cluded in the study as 320 cases and 1,468 controls.

Compared to the controls, cases were more often
men, older than 45, assessed in Lausanne’s ED, were
illegally resident in Switzerland, and were suffering
from physical pain (Table 1). As expected, cases were
twice as likely as controls to attempt to harm them-
selves by jumping from a great height, hanging, or as-
phyxiation, and to have clear suicidal intent. However,
the psychiatric diagnoses and personal histories of the
self-harm cases were similar to those of the controls
(Table 1).

Regarding socioprofessional factors, the findings
on recent interruptions to employment, suffering at
work, the highest educational level achieved, and cur-
rent occupational status differed significantly between
the cases and controls, although the difference in occu-
pational status was of borderline statistical significance
(Table 2). The proportion of controls who were actively
employed was higher than among cases, and cases were
more likely to have an unknown employment status
(17.50% versus 11.92%) or educational status (52.19%
versus 42.92%) than controls. Interestingly, the pro-
portion of cases and controls with an unknown skill
level were very similar; however, more cases had high
occupational skill levels than did controls, although
this difference was not statistically significant.

A further analysis of the occupational groups
coded as 3-digit variables (Table 3) revealed that archi-
tects, engineers, and related professionals (ISCO-88
code 214) were the most at-risk subgroup. Adjusting
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Table 1. Characteristics of individuals who had made a serious suicide attempt and controls

Serious self-harm (Cases) Controls
n % n % p-value*
320 100.00 1,468 100.00
Gender
Men 165 51.56 600 40.87 0.001
‘Women 155 48.44 867 59.06
Transgender 0 0.00 1 0.07
Age
18 to 25 years old 76 23.75 385 26.23 0.056
26 to 35 years old 67 20.94 371 25.27
36 to 45 years old 65 20.31 306 20.84
46 to 65 years old 112 35.00 406 27.66
ED site
Lausanne 214 66.88 730 49.73 <0.001
Geneva 23 7.19 186 12.67
Neuchatel 53 16.56 264 17.98
Valais 30 9.38 228 19.62
Residency status
Swiss national 175 54.69 767 52.25 0.047
Legal immigrant 51 15.94 235 16.01
Illegal immigrant 23 7.19 62 4.22
Unknown or other 71 22.19 404 27.52
Marital status
Single 159 49.69 774 52.72 0.441
Married or registered partnership 68 21.25 321 21.87
Divorced 52 16.25 200 13.62
Separated 20 6.25 96 6.54
Widowed 8 2.50 18 1.23
Unknown 13 4.06 59 4.02
Psychiatric diagnosis
Depression (F3-D) 111 34.69 414 28.20 0.196
Alcohol use (F-10) 11 3.44 82 5.59
Drugs use (F11-F19) 5 1.56 34 2.32
Schizophrenia (F2) 23 7.19 87 5.93
Bipolar disorders (F3-M) 9 2.81 31 2.11
Anxiety/stress-related disorders (F4) 66 20.63 377 25.68
Physiological disturbances (F5, F7-F9) 4 1.25 27 1.84
Personality disorders (F6) 68 21.25 316 21.53
Dementia (FO) 0 0.00 4 0.27
Unknown 23 7.19 96 6.54
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Serious self-harm (Cases) Controls
n % n % p-value®
Physical pain WHEN
No 213 66.56 1066 72.62 0.035
Yes 80 25.00 274 18.66
Unknown 27 8.44 128 8.72
Method of suicide attempt
Self-poisoning 180 56.25 930 63.35 <0.001
Cutting 31 9.69 216 14.71
Jump from a height 35 10.94 84 5.72
Hanging or asphyxiation 40 12.50 84 5.72
Jumping in front of a moving object 10 3.13 38 2.59
Multiple methods 13 4.06 45 3.07
Unknown or other 11 3.44 71 4.84
Level of suicidal intent
No suicidal intent 15 4.69 394 26.84 <0.001
Clear suicidal intent 261 81.56 609 41.49
Unclear suicidal intent 39 12.19 451 30.72
Unknown 5 1.56 14 0.95
Personal history of suicide attempts
None 130 40.63 595 40.53 0.827
One 63 19.69 273 18.60
Two 34 10.63 130 8.86
Three 10 3.13 41 2.79
More than three 53 16.56 273 18.60
Unknown 30 9.38 156 10.63

*Chi-squared or Fisher’s exact test.

for confounders had little effect on the OR estimates
but expanded the 95% ClIs for most of these variables.
Finally, in the fully adjusted model (Table 2), only an
unknown educational level remained statistically sig-
nificant, followed by a recent interruption in employ-
ment, which was of borderline significance (OR = 1.69,
95% CI = 0.92-3.10). Physical, mathematical, and
engineering sciences professionals and life sciences
and health professionals (ISCO-88 code 22) had an
almost threefold higher risk of serious self-harm than
the control group (OR = 2.87,95% CI = 0.71-11.55).
Among the former group, architects, engineers and
related professionals were significantly at risk, with a

tenfold higher risk of an SSA (results not shown).

Discussion

The present study compared the distribution of
the demographic, clinical, and socioprofessional fac-
tors of people who had made an SSA with those who
had made an NSSA. Findings regarding demographic
and clinical factors were in line with previously pub-
lished reports, showing associations between SSA and
male gender (34, 35), age > 45 years old (36), and the
presence of chronic somatic pain (37). We also found
clearer SI and more violent lethal means (34, 35, 38)
among patients who made an SSA. These characteristics
have alsobeen found among patientswho died by suicide
(male gender, age > 45 years, severe intentionality (5),
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Table 3. Occupational groups coded as 3-digit variables

Study sample of last suicide
attempts (SA): N = 1788 Descriptive analysis Fully adjusted logistic regression model
Serious suicide attempts in the Odds [95% ?-
study sample (SSA): N = 320 SA,n (%) | SSA,n (%) | p-value | Ratio Conf. — | Interval] value
ISCO-88 of 3 digits (14 of 93 categories)
Housekeeping and restaurant 94 (5.26) 16 (5.00) NaN Ref Ref - Ref Ref
services workers (512)
Directors and chief executives (121) 2 (0.11) 1(0.31) NaN 4.8750000 | 0.2895583 | —| 82.0754400 | 0.271
Mathematicians, statisticians, and 2(0.11) 1(0.31) 4.8750000 | 0.2895583 | —| 82.0754400 | 0.271
related professionals (212)
Architects, engineers, and related 7 (0.39) 5(1.56) 12.1875000 | 2.1697630 | — | 68.4568700 | 0.005
professionals (214)
College, university, and higher 3(0.17) 2 (0.63) 12.2374000 | 0.8330028 | — | 114.1203000 | 0.070
education teaching professionals
(231)
Optical and electronic equipment 2(0.11) 1(0.31) 4.8750000 | 0.2895583 | —| 82.0754400 | 0.271
operators (313)
Life science technicians and related 4(0.22) 2 (0.63) 4.8750000 | 0.6387024 | —| 37.2092300 | 0.127
associate professionals (321)
Finance and sales associate 10 (0.56) 4 (1.25) 3.2500000 | 0.8219309 | —| 12.8508400 | 0.093
professionals (341)
Artistic, entertainment, and sports 11 (0.62) 4 (1.25) 2.7857140 | 0.7286427 | —| 10.6502200 | 0.134
associate professionals (347)
Library, mail, and related clerks 5(0.28) 2 (0.63) 3.2500000 | 0.5017526 | —| 21.0512100 | 0.216
(414)
Client information clerks (422) 8 (0.45) 3(0.94) 2.9250000 | 0.6339429 | —| 13.4958900 | 0.169
Metal molders, welders, sheet- 6 (0.34) 3(0.94) 4.8750000 | 0.9010748 | —| 26.3747500 | 0.066
metal workers, structural-metal
preparers, and related trades
workers (721)
Domestic and related helpers, 44 (2.46) 3(0.94) 0.3567073 | 0.0982131 | — 1.2955510 | 0.117
cleaners, and launderers (913)
Unknown 979 (54.75) | 174 (54.37) 1.0537270 | 0.6005108 | — 1.8489920 | 0.855

impulsiveness, and violent lethal means (19, 20)).
Taken together, this supports the idea that individuals
who had made an SSA and people who have died by
suicide are two populations sharing a similar profile.
At the practice level, this means that clinicians should
carefully assess patients with these profiles, whether
in intensive care outpatient or inpatient settings. Al-
though this approach relies on local and national care
systems, it also prompts an important question: should
dedicated, tailor-made interventions for patients with

an SSA profile be designed and tested, considering
the specific characteristics of these suicide attempters.
Further research focusing on treatments for after SSAs
and for after NSSAs would thus be needed.

Our findings regarding socioprofessional fac-
tors were more challenging to interpret and compare
to the existing literature, as this is scarce. The present
study’s most salient observation was the large amount
of unknown occupational variables and missing values,
some of which appeared to be possible risk factors for
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SSAs. This finding raised the question of why these
variables were less well assessed than all the other
variables. One reason could be patients’ overall clini-
cal or psychological states, which were more severe
in cases than in controls. Another reason more com-
mon to cases and controls could be their unwilling-
ness to discuss occupational and educational factors,
perhaps because of feelings of shame or guilt because
of their lack of education, being unemployed, or hav-
ing been fired. Finally, another reason could stem from
the team members’ unease about asking questions on
socioprofessional factors. Indeed, some of these dif-
ferent reasons could also act in combination and this
concern deserves investigation using an appropriate
methodology.

Despite a limited amount of data and the small
numbers of cases in coded occupational groups, our
univariate analysis revealed that SSAs were more fre-
quent among physical, mathematical, and engineer-
ing sciences professionals (ISCO-88 of 2-digit code
21), life sciences and health professionals (ISCO-88
of 2-digit code 22), and architects, engineers, and re-
lated professionals (ISCO-88 of 3-digit code 214). In
the fully adjusted model, these associations lost their
statistical significance, although their corresponding
ORs remained greater than 1. These results showed,
however, that the occupational groups with the most
significant associations with SSAs included profes-
sionals with high skill levels. This concurs with a study
involving psychiatric patients that showed that the
risk of a completed suicide was higher among patients
with higher skill levels (39). When assessing suicidal
patients, clinicians should bear in mind that sociopro-
fessional factors should also be carefully examined and
that, although they are less often subject to precarious
socioeconomic conditions, people working in profes-
sions requiring high skill levels may be at a higher risk
of SSAs. At the clinical level, it is important to fo-
cus on the patient’s suicidal process and on building
a common therapeutic plan since death by suicide re-
mains unpredictable at an individual level (40). How-
ever, although further research is needed to confirm
our results, clinician training should include content
on the links between people’s occupations and their
risk of an SSA. Furthermore, public health interven-
tions could be made to provide targeted preventive

actions for certain professional bodies, such as those
described. Specifically, our study highlighted the need
for preventive actions targeting high-risk, highly
skilled groups, whereas, to date, suicide prevention ef-
forts have focused more on vulnerable or low-income
and, specifically, young populations.

The association between high skill levels and
SSAs is interesting because it differs from existing
data regarding socioprofessional factors and death
by suicide. A poor socioeconomic status (including a
low educational level and unemployment) represents
a risk factor for death by suicide (41), and people in
low-skilled occupations (e.g., laborers, cleaners, and
factory or construction workers) seem to be more at
risk of death by suicide than those in highly skilled
occupations (26, 31, 41-46). Indeed, research on the
associations between death by suicide and occupation
has identified a higher risk of suicide among the mili-
tary, police, ambulance, medical, and nursing staff (26,
44, 47-50), farm workers, forestry and fisheries work-
ers (25,26, 43, 44, 51-53), factory workers (26, 42, 43),
trades workers (26, 31), and construction workers (44).
Thus, it appears that, overall, occupations with low skill
levels are at a greater risk of death by suicide, whereas
occupations with high skill levels are at a greater risk
of an SSA.

Prevention efforts should be consistently applied
after an SA, whatever the occupational category. In
light of our results, the findings were insufficient to
provide a robust argument for developing specific oc-
cupational interventions targeting SSAs. However, cli-
nicians could bear in mind that physical, mathematical,
and engineering sciences professionals, life sciences
and health professionals, and architects, engineers, and
related professionals were at a higher risk. Back in our
clinic, our study encouraged us to remain particularly
attentive to the types of professionals who make SAs
and not only to those professions with low skill levels,
as has often been the case in daily clinical practice to
date. The present study explicitly investigated these so-
cioprofessional factors in order to increase the number
of characteristics that might help to identify subgroups
at high risk of SAs, thus enabling more specific and
truly tailored prevention strategies. Further longitudi-
nal research is needed to confirm the identified asso-
ciations and better understand this phenomenon. In
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the realm of public health, it is especially important
to put in place clear, visible best-practice protocols for
managing patients who have attempted suicide. At
present, however, it is difficult to provide sufficiently
accurate clinical decision-support tools. Further stud-
ies are warranted (54-56).

Limitations

As with all observational studies, this one had
some limitations. Our sample was relatively small,
and future larger-scale studies are clearly needed. The
socioprofessional variables had significant amounts
of missing data (up to 63% in the mobbing at work
variable). This particularly affected the analysis of the
occupation and the skill level variables, with the lat-
ter being defined by the occupation. It is noteworthy
that the proportion of missing data was similar among
cases and controls. Moreover, it was similar to the pro-
portions of missing occupational data in Switzerland’s
federal census, which is compulsory and covers 99%
of the population. Indeed, the proportion of missing
occupations in the most recent census was 34% among
men and 53% among women (27). Consequently, our
study’s observations reflected the general trend ob-
served in Switzerland’s general population, with an
important amount of missing data, either because of
non-response or the inability to correctly code some
responses. Retaining participants with a missing or
unknown occupation and skill level as a distinct occu-
pational subgroup in our analyses enabled us to control
for potential selection bias and produce unbiased risk
estimates. Moreover, it allowed us to formulate a new
hypothesis regarding this sub-group for which we cal-
culated an increased risk of SSAs. However, having so
much missing data on these important variables ham-
pered our ability to fully investigate their effects in the
multivariate regression model. Another potential limi-
tation was that we collected our data from standard
psychiatric assessment records and thus relied on clini-
cal diagnoses rather than structured, formal instru-
ments. The same was true for suicide-related factors
and other variables, which were not proactively ex-
plored (e.g., socioeconomic status, sexual orientation,
and legal representatives). Finally, our use of a case—
control study design was the most appropriate design

for exploring the data collected within the framework
of the ORTS. However, a prospective follow-up of a
newer ORTS sample would be even better, allowing
for repeated longitudinal data collection and a more
powerful statistical analysis.
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