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Highlights 

 Among working individuals consulting a primary care physician, 8.0% reported 

suicidal ideations in the preceding month.  

 Suicidality is significantly associated with work intensity in men and with work-

related emotional demands in women. 

 To prevent suicide, a global strategy should include GPs. 
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ABSTRACT <250 

Background. A large proportion of persons died by suicide are employed at the time 

of death and work-related factors partly contribute to suicide risk. Our aim was to 

examine the association between multiple aspects of work organization and suicidal 

ideation in a study conducted in primary care. 

Methods. Data came from a study of 2,027 working patients attending a GP 

representative of patients in the Nord Pas-de-Calais region in France (April-August 

2014). Suicidality was assessed using the MINI (Mini International Neuropsychiatric 
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Interview). Six emergent worked-related factors were explored (work intensity, 

emotional demands, autonomy, social relationships at work, conflict of values, 

insecurity of work). Several covariates were considered: patient’s and GP’s 

characteristics, and area-level data (material and social deprivation, psychiatrist and 

GPs’ density, suicide attempts and suicide rates) 

Results. 8.0% of participants reported suicidal ideation in the preceding month (7.5% 

of men and 8.6% of women, p=.03). In multivariate analyses adjusted for covariates, 

suicidality was significantly associated with work intensity (OR= 1.65; 95%CI [1.18 – 

2.31]) in men and with work-related emotional demands (OR = 1.35; 95%CI [1.01 – 

1.80]) in women. Area-level data were not associated.  

Limitations. Our cross-sectional study cannot assess the direction of the relationships 

under study.  

Conclusion. Our results emphasise a central role for GPs in suicide prevention 

among workers and highlight the importance of work-related factors with regard to 

suicidality in primary care. 

 

Keywords : suicidal ideation, work-related factors, job control, emotional demands 

 

 

MANUSCRIPT 

INTRODUCTION 

Worldwide, suicidal behavior (ideation, attempt, suicide) is a major public health issue 

(Nock et al., 2008). Epidemiologic studies demonstrate that the risk of suicide is 

determined by several individual factors: 1) clinical factors such as the presence of a 

psychiatric disorder, a history of suicide attempts, and a family history of suicide, etc., 
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2) social factors such as male gender, lack of a partner and of employment 

(Yoshimasu et al., 2008) (Nock et al., 2008). However, the role of work-related 

factors deserves to be explored further.  

Being employed appears to protect from suicide. In a finish register-based study, 

age-adjusted suicide mortality was two to three times higher among the unstably 

employed and almost fourfold among the long-term unemployed (Maki and 

Martikainen, 2012). An overall model covering 63 countries in the four world regions 

indicated that a higher suicide rate preceded a rise in unemployment (lagged by 6 

months) and that the effect was non-linear with higher effects for lower baseline 

unemployment rates (Nordt et al., 2015). Displacement and inductive effects 

(suicides in persons otherwise unlikely to engage in self-destructive behaviors) have 

been observed 4 to 6 months after lost of employment in a time series conducted in 

Sweden (Gemmill et al., 2015).  

If suicide rate ratios among economically inactive/unemployed are higher for men 

and for women compared to the employed, the number of employed persons who die 

by suicide is higher than the number of unemployed/economically inactive persons 

who die by suicide (Milner et al., 2015). Some occupational groups, such as farmers 

and agriculture workers, machine operators and ship’s deck crew, labourers, 

cleaners and elementary occupations, service workers (police), construction workers 

or health professionals are at especially high risk of suicide (Klingelschmidt et al., 

2017; Milner et al., 2013; Milner et al., 2016b; Stanley et al., 2016). It is important to 

identify beyond occupational contexts specific aspects of the work environment that 

are associated with higher risk (e.g., psychosocial job stressors). Scientific evidence 

is needed following high media attention - in France, 3 suicides at work occurred over 

the course of four months at Renault – a car making company (Le_Monde, 2009).  
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Karasek, Siegrist and Elovainio proposed theoretical models of workplace 

characteristics, which can influence health (Elovainio et al., 2002; Karasek et al., 

1981; Siegrist, 1996). Recently other psychosocial factors were considered such as 

job insecurity, role conflict (Finne et al., 2014; Gollac, 2010; Murcia et al., 2013; 

Niedhammer et al., 2015; Schutte et al., 2015). Psychosocial factors include working 

time and intensity, emotional demands, social support, autonomy, job insecurity, role 

conflict, fairness (Finne et al., 2014; Malard et al., 2015; Murcia et al., 2013; 

Niedhammer et al., 2015; Schutte et al., 2015).  

To date, there has been only a limited amount of research on relations between 

adverse workplace conditions and suicidal behaviors, reporting inconsistent findings 

that hinder conclusions on the role of work. A recent systematic review and meta-

analysis provides evidence that adverse conditions at the workplace are associated 

with an elevated risk of suicidal ideation and/or behaviours, only from cross-sectional 

or observational studies (Milner et al., 2017c). In the general population, we founded 

6 studies examining adverse workplace conditions and the risk of suicide, 2 studying 

suicide attempts and 7 studying suicidal ideation.  

Regarding suicide, a report based on 28 cases in Germany reported an 

increased risk among persons with high levels of adversity in terms of 

chronobiological/physical work conditions, but no effect of job strain as evaluated by 

Karasek’s questionnaire (Baumert et al., 2014). To the contrary, job strain was 

related to suicide risk in two series of suicide cases in Japan: high psychological 

demands (long working hours, heavy workloads), low control, low social support and 

concern over work prospects (Amagasa et al., 2005; Tsutsumi et al., 2007). A 

Canadian cohort study found an increased risk of suicide associated with low 

psychological demands (Ostry et al., 2007). A Hungarian case-control study of 194 
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suicides (psychological autopsy) found no effect of work-related factors after 

accounting for other characteristics (Almasi et al., 2009). Finally, an Australian case-

control study conducted among a nationally representative sample of 23,017 found 

gender differences in the risk factors of suicide: low job control was more relevant in 

men and high job demands in women (Milner et al., 2017b).  

Regarding suicide attempts, a Canadian cohort study reported an increased 

risk in case of low social support at work (Ostry et al., 2007). Another US study from 

2,855 nationally representative participants showed that two motivational work 

characteristics (job autonomy and task variety), work-family conflict, and job 

dissatisfaction indirectly contribute to suicide attempts via depression and suicidal 

ideation (Howard and Krannitz, 2017). 

Regarding suicidal ideation, workplace bullying has been identified as an 

important risk factor in a longitudinal study conducted from 2005 to 2010 in Norway 

(OR=2.05; 95% CI [1.08 - 3.89]). Workplace bullying was also identified as a risk 

factor of suicidal ideation in a nationally representative survey of the Australian 

working population (Milner et al., 2016a). Other adverse workplace conditions were 

observed: higher job control, higher supervisor control and job security were 

associated with lower odds of suicide ideation in adjusted models including gender 

(Milner et al., 2016a). A French study conducted among young adults (18-37 years of 

age, n=1,214) found an association between suicidal ideation and job insecurity 

(Dalglish et al., 2015). Studies reported gender differences for work-environment 

factors. For instance two large-scale studies conducted among Japanese employees 

(respectively 2,834 men and 1,284 women and 3,631 men and 2,247 women) found 

a relationship between suicidal ideation and job stressors (working long hours) in 

men - but not in women - (Takada et al., 2009). Recently another Australian study on 
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men’s health (11,052 working males) reported elevated odds of suicidal ideation in 

persons exposed to low job control, job insecurity, unfair pay and job insecurity 

(Milner et al., 2017a). Further studies are necessary to identify sex-specific 

differences in a broad range of work-related factors associated with suicide 

behaviours. 

To date, to our knowledge, no study specifically investigated working conditions and 

suicide risk among persons attending primary care. This study is important for 

several reasons. First, work-related issues are frequent in primary care: two English 

studies show that a third of patients seeing a general practitioner for work-related 

reasons have a mental health issue (Beckley et al., 2011; Hussey et al., 2008). Work-

related mental disorders are difficult to address for GPs (de Kock et al., 2016). 

Second, GPs play a central role in suicide prevention (WHO, 2017). Suicidal 

behaviours are frequent in primary care: a GP loses a patient by suicide every 4 to 7 

years (Gunnell et al., 2002; Marquet et al., 2005), encounters annually one to six 

persons who attempted suicide (Gunnell et al., 2002; Poma et al., 2011), and 2.4 to 

8.2% of primary care patients experience suicidal ideation (Moreno-Kustner et al., 

2016; Olfson et al., 1996). Incidence rates of suicide ideation and suicide attempts 

over a year-long period following a primary care visit were recently measured as very 

high among substance-using patients in primary care (Hallgren et al., 2017). About 

half of persons who complete suicide and two thirds of those who attempt suicide 

visited a GP in the preceding month (Houston et al., 2003; Raue et al., 2006). GP’s 

recognition and management of suicidal patients can be improved (Fanello et al., 

2002; Feldman et al., 2007; Houston et al., 2003; Marquet et al., 2005; Poma et al., 

2011; Verger et al., 2007).  



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

8 
 

Recently, social epidemiologists studied individual and area-level factors for suicidal 

behaviors, in line with Durkheim’s historical theory (Durkheim, 1985), advising the 

use of multilevel methods (Rezaeian et al., 2005) and reporting heterogeneity among 

studies (Rehkopf and Buka, 2006). A systematic review was performed based on 

European studies published from 2005 to 2015 and including an area-level measure 

of socio-economic disadvantage (27 studies from 14 different European countries), 

including indices of deprivation, the percentage of poverty and the percentage of 

persons who are unemployed. This study concludes that there is a statistically 

significant association (in 25/27 studies, all of which were rated as of medium or high 

quality) between socioeconomic disadvantage and suicidal behavior (and self-harm), 

particularly among men, with either an independent effect in several studies or 

mediating area-level or individual factors (Cairns et al., 2017). A subsequent study 

conducted in England among 2,587 severely depressed individuals found that 

individual socio-demographic and clinical characteristics explain variation in the risk 

for suicidal ideation and attempt more than area-level measures (Werbeloff et al., 

2016). This question has not been explored in primary care level.  

In this context, the objective of our study was to study for the first time in a primary 

care setting the association between suicidal risk and work-related factors by sex, 

considering also several covariates, at the patient level, GP level and area level. 

 

METHODS 

1. Design and Study population 

The Heracles cross-sectional study was conducted between April and August 2014 

among working individuals consulting a primary care physician in the Nord and Pas-

de-Calais departments (now region “Hauts de France”). Participating GPs, who gave 
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an oral consent to participate, performed a 15 minute phone training session 

(including MINI training) and were asked to include working patients aged from 18 to 

65 years during the study period, whatever the reason of their appointment. Each GP 

was asked to include a maximum of 24 patients who were actively employed (at least 

6 months of full time employment during the preceding 12 months). Students and 

persons seeking employment were not included in the study because of the specific 

relations between these situations and psychiatric disorders (Delara and Woodgate, 

2015; Ford et al., 2010; Milanovic et al., 2015). Inclusion criteria were met by 2,036 

patients, of whom 9 were excluded because of missing data (Figure 1). GPs recruited 

patients randomly, following an inclusion schedule provided by the research team to 

minimize selection bias (Kleinbaum et al., 1981). Participating GPs were asked to 

propose the study to the first two patients who came to see them regardless of the 

reason of their appointment – this was repeated for different time slots across a 

week. If the patient refused to participate or the GP could not include him/her, the GP 

was asked to fill a form with the characteristics of this patient (age, sex, reason of 

non-inclusion and psychological distress in the preceding 12 months). Before the 

consultation, each participating GP gave written information to the patient to inform 

him/her about the study and their right to participate or not. If they agreed, they 

signed an informed consent.  

Sample size was calculated for an estimated prevalence of 20% for common mental 

disorders and to have a precision of 10%, providing an estimate of 2,000 patients to 

be included via their GP.  

Of the 1,000 GPs contacted by mail, 185 accepted to participate (GPs response rate 

= 18.5%) and 121 completed the study (Figure 1). Participating GPs were more likely 

to be male (sex ratio=1.82), and to be 50 years or older; they were disseminated 
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throughout the Nord Pas-de-Calais region. Of the 2,531 patients who were invited to 

participate in the study, 495 patients refused to participate (patient response rate = 

80.4%). Non-participants did not differ from participants in terms of age (p=0.47) and 

sex (p=0.23). Details of the survey methodology were described elsewhere (Riviere 

et al., 2017). The study sample available to study the association between suicidal 

risk and work-related factors was 2,027 patients (of the 2,036 participants, 9 were 

excluded because of missing data). Comparing with the data of the National Health 

Insurance for working age patients consulting a GP in the Nord Pas-de-Calais region, 

participants were older (p<0.01) but had a similar sex distribution (p=0.08).  

This study was conducted by the Sentinelles network (Flahault et al., 2006), part of 

the INSERM-Paris Sorbonne University research unit UMR-S 1136. This research 

group has a standing authorization from the French independent administrative 

authority protecting privacy and personal data (CNIL), n°471 393 to conduct research 

among GPs and their patients. 

2. Data 

After their regular appointment, GPs interviewed their patients for the purpose of the 

study. Questionnaires filled by the GP included the following information: 

 Suicidal risk ascertained using the short-version of the MINI questionnaire 

(six items scored yes or no) (Sheehan et al., 1998), which has been found 

to be most suitable for screening in acute psychiatry (Roaldset et al., 

2012). In the preceding month, Q1: “did you think that you would be better 

off dead or wish you were dead?”, Q2: “did you want to harm yourself or to 

hurt or injure yourself ?”, Q3: “did you think about suicide ?”, Q4: “did you 

have a suicide plan ?”, Q5: “did you attempt suicide ?” and Q6: “did you 

ever made a suicide attempt ?” For this study, because our aim was to 
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study suicidality in the preceding month (death ideation, suicide ideation, 

suicidal attempt) and work-related factors, we used a suicidality index (Q1 

or Q2 or Q3 or Q4 or Q5) (Benatov et al., 2017) (Celano et al., 2017). 

Worked-related factors: we used a national French questionnaire proposed by 

experts in the field based on the international scientific literature (Gollac, 2010). It 

combines questions measuring demand - control – social support developed in 

Karasek’s model (Karasek et al., 1981; R.A. Karasek and T. Theorell, 1990); 

questions measuring effort/reward balance in Siegrist’s model (Siegrist, 1996), and 

questions about organizational justice from Moorman’s questionnaire (Moorman, 

1991), questions from the Copenhagen Psychosocial Questionnaire (Kristensen et 

al., 2005), questions from the General Nordic Questionnaire for Psychological and 

Social Factors at Work (Dallner et al., 2000) and from the Working Conditions and 

Control Questionnaire (Hansez, 2008). The questionnaire contains 20 questions, 

exploring 6 dimensions: 1) work intensity: “I receive orders or contradictory 

indications”, “I have to provide an excessive amount of work”, “I have too much to 

think about”, “I face difficulties to conciliate work and family tasks”, “I have the time to 

do my job”, 2) emotional demands: “I work in direct contact with the public (users, 

students, patients, travelers, clients)”;  “I am in contact with people in distress”; “I 

experience tensions with an audience (users, students, …)”; “I have to hide 

emotions”, “I happen to be afraid during work”, “During my work, I am exposed to 

verbal, physical or psychological aggression”, 3) autonomy: “I have very little freedom 

to decide how I do my job”; “I can fully employ my skills”, 4) social relationships at 

work: “My work is recognized for its value”, “The colleagues I work with help me carry 

out my tasks”, “I have support from my superiors”, 5) conflict of values: “In my work I 

have to do things that I disagree with”; “I have the means to do quality work”, and 6) 
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job insecurity: “I feel able to do the same work as now until I retire”, “I fear to lose my 

job”. Responses were “yes” or “no” for Q1 to Q4 and “always”/ “often”/ “sometimes”/ 

“never” for the other factors numbered from 1 to 4. This questionnaire has not been 

validated. We assessed its reliability by computing an alpha Cronbach coefficient 

which varied between 0.34 to 0.68. The reliability was lower for ethical conflicts 

(α=0.34), emotional demands (α=0.44) and higher for work intensity (α=0.48), 

insecurity of work (α=0.48), autonomy (α=0.65) and social work relations (α=0.68). 

All the work-related factors examined were grouped according to the 6 dimensions 

defined in the Gollac report and a Z-score was calculated for each dimension (Gollac, 

2010). For more readability the dimensions were classified in bivariate analyses as 

high if the score was above the third quartile and as low if not, and in multivariable 

models they were used as continuous variable.  

 Covariates:  

Patient’s characteristics and others psychosocial factors:  

We considered already known risk-factor of suicidality:  

- sociodemographics (age, gender, family status, income, level of 

education) 

- past somatic or psychiatric disorders 

- common mental disorders, also investigated by the MINI questionnaire: 

major depression (in the preceding 6 months), generalized anxiety (in 

the preceding 2 weeks), alcohol abuse (in the preceding 12 months) 

(Sheehan et al., 1998) 

- occupational group: they were classified in three groups: blue collars 

(farmer/manual workers), pink collars (technician/associate 
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professional/clerk/service worker) and white collars 

(manager/professional) (Min et al., 2015) 

- company size (number of workers) 

- job instability (type of contract) 

Primary care characteristics:  

- reason of medical appointment (somatic, psychological, chronic disease 

management) 

- GP sociodemographics (age, gender) 

- practice characteristics (size of practice; attitude towards psychological 

distress; opportunity to collaborate with mental health specialists) 

Area-level data (by proximity area):  

- material deprivation assessed with the FDep (Moreno-Betancur et al., 

2015). All the indicators (except the proportion of persons employed as 

manual workers): median household income, proportion of persons with 

a high school degree among those older than 15 years, proportion of 

persons who are unemployed  

- social deprivation: loneliness, single parenthood, widowhood/divorce 

(Pampalon et al., 2014) 

- psychiatrists density, psychologists density, GPs density 

- hospitalization rate for suicide attempts, suicide rate 

 

3. Statistical analysis 

Differences in suicidality as a function of participant characteristics among men and 

women were assessed using Chi-squared tests.  
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Covariates associated with study outcomes with p<0.2 were included in the 

multivariate analysis. We performed multilevel logistic regression models with 

geographical area as level one and patient as level two. We stratified by gender 

because of the differences by sex reported in literature on suicidal behaviors 

(Freeman et al., 2017; Mergl et al., 2015) and because of differences by gender 

reported above in literature on job stressors (Milner et al., 2017b). Suicidality was the 

dependent variable and the 6 psychosocial characteristics were the exposures. 

Statistical models were adjusted for each exposure variable and other covariates that 

were associated with suicidality in a multivariable logistic model excluding 

occupational factors. Age and occupational group were included directly in the 

adjustment variables, even if non-significant in order to adjust on them. 

All analyses were performed using GNU R software version 3.1.1 (lme4 package). 

 

RESULTS 

1. Sample description 

Of the 2,027 participants, 163 (8.0%) reported suicidality in the month preceding the 

medical appointment (7.5% (n=70) for men and 8.6% (n=93) for women) (p=.04; χ2= 

0.71 ). N=6 men and N=7 women, respectively 8.6% of men scored as “suicidal” and 

7.5% of women scored as “suicidal” should be in self-harming behavior rather than in 

suicidal behavior. 137 (6.8%) had a history of lifetime suicidal attempt and 12 (0.6%) 

a history of past month suicide attempt. Suicide risk was high for N=23 men (2.5%) 

and for N=41 women (3.8%). 

Suicidal patients were mostly female (57.1%). Characteristics of suicidal patients by 

sex are presented in Table 1. 

2. Suicidality and work-related factors 
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Bivariate analyses 

In men, suicidality was associated with being older, having lower educational level, 

lower income level, having past psychiatric disorders and attending the GP for 

somatic or psychological purposes. Men who were suicidal also reported higher 

levels of job insecurity, work intensity, high emotional demands, high conflict of 

values and low social relationships at work. None of GP nor area-level data were 

associated with suicidality (Table 1). 

In women, suicidality was associated with lower educational level, lower income 

level, past psychiatric disorders and attending the GP for somatic or psychological 

purposes. Women who were suicidal also reported higher levels of job insecurity, 

high work intensity, high emotional demands, high conflict of values and low social 

relationships at work. None of GP nor area-level data were associated with suicidality 

(Table 1).  

Multivariate analysis  

Associations between work-related factors and suicidality varied with gender. In 

analyses adjusted on age, occupational group, family status, level of education, past 

unemployment, past psychiatric disorders, present depression (MINI), alcohol abuse, 

job insecurity, the odds ratio (OR) of suicidality per unit increase of work intensity was 

1.65 [95% confident interval (CI) = 1.18 – 2.31] in men and the OR of suicidality per 

unit increase of emotional demands was 1.35 [95% CI = 1.01 – 1.80] in women.  

Non-significant associations were found for men with emotional demands, 

relationships at work and job insecurity and for women with work intensity and conflict 

of values. 
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With the Bonferroni’s correction, results remain significant in men (p=.004) but were 

not anymore significant in women (p=.05), which means that results are stronger in 

men.  

 

DISCUSSION 

Main outcome 

In our study conducted among a large sample of working persons consulting a GP, 

we found that 8.0% reported suicidal ideation in the preceding month (death ideation, 

suicide ideation, suicidal attempt). Work-related factors associated with suicidality 

were varied with gender. In men, suicidality was associated with high work intensity 

([OR= 1.65; 95% CI [1.18 – 2.31]). In women, suicidality was associated with 

emotional demands ([OR = 1.35; 95% CI [1.01 – 1.80]). Area-level data were not 

associated with suicidality in primary care but only individual data. 

  

Prevalence of suicidality in primary care 

The prevalence of suicidality among primary care patients measured in our study is 

consistent with previous studies (Moreno-Kustner et al., 2016; Olfson et al., 1996). In 

2003-2004, a European study measured suicidal ideation in 2,599 consecutive GP 

attendees aged 18-75 years (age mean 49.5, SD: 14.9) in six countries (United 

Kingdom, Spain, Slovenia, Portugal, The Netherlands, Estonia) and obtained a 

similar prevalence of 8.2% (Moreno-Kustner et al., 2016). Suicide ideation was 

estimated to affect 9.1% of persons in a study conducted among 816 patients 

randomly sampled from the primary care rolls of 4 Veterans Integrated Service 

Network hospitals with an oversampling of women (Magruder et al., 2012). The 

prevalence of suicidal ideation was slightly higher among primary care patients who 
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used psychoactive substances in 7 primary care clinics in Washington (Hallgren et 

al., 2017). We show for the first time that the prevalence of past month suicidality 

among primary care patients who are working also affects 8.0% of persons. We 

report no sex difference in the prevalence of suicidal ideation in this population, as 

found in some (Magruder et al., 2012) but not all studies (Bauer et al., 2013). In other 

populations, the prevalence of suicidality was described as higher among women 

(Bernal et al., 2007; Han et al., 2017). The relatively high prevalence of suicidality 

indicates that GPs are central in suicide prevention also among working primary care 

patients (Fanello et al., 2002; Poma et al., 2011; WHO, 2017). GPs encounter 

difficulties in this role (Fanello et al., 2002; Poma et al., 2011; WHO, 2017). 

This raises the question of interventions in primary care: increasing awareness of 

suicide-related issues in working age population (Wasserman et al., 2012) and 

improving risk assessment skills (Saini et al., 2016). Systematic screening (Bostwick, 

2010) or interactive interventions, to open the door for providers to inquire about 

suicide, have been highlighted (Duberstein and Jerant, 2014).  

To date, suicide prevention delivered by GPs has not been shown to be effective as 

shown in a systematic review and meta-analysis (Milner et al., 2017d). 

 

Suicidality and work-related factors 

Our main result is the association between suicidality and work-related factors shown 

for the first time in primary care in univariate and multivariate analysis. We were able 

to take into account several factors, including present depression which has been 

shown as mediating or confounding effect of work-related factors (Law et al., 2014) 

and present alcohol abuse also a well known factor associated with suicidality 

(Harford et al., 2018). This means that the associations between suicidality and work-
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related factors exist in themselves and are not explained by depression. Similar 

results were reported in general or occupational settings, even if the comparability is 

limited by differences in measure, methods and designs. Large-scale studies 

conducted among Japanese employees found relationships between high job stress 

and suicidal ideation in men in stepwise multivariate logistic regression analyses 

(Sugawara et al., 2013; Takada et al., 2009). The association between suicidal 

ideation and low job control in men is consistent with data from some previous 

studies of suicide risk (Amagasa et al., 2005) (Almasi et al., 2009; Milner et al., 

2016a; Milner et al., 2017c). For women, the association between emotional 

demands and suicidality is consistent with results of studies of the Danish workforce, 

where an elevated risk of depression was related to high emotional demands in 

women (Wieclaw et al., 2008). Our results could also be in part related to results 

between higher insecurity and suicidal ideation (Milner et al., 2016a; Milner et al., 

2017c) as our measure of emotional demands included insecurity.  

We did not confirm the association between higher supervisor control and lower 

suicidal ideation (Milner et al., 2016a) but our questionnaire did not explore precisely 

this aspect but rather autonomy. 

Results about area-level data not associated with suicidality but only individual data 

are in line with the recent review that we confirmed in primary care (Cairns et al., 

2017). 

 

Limitations 

Several limitations of our study should be acknowledged.  

First, as our study is cross-sectional, we are unable to assess the direction of the 

relationships and to make causal interpretations about suicidal ideation and work-



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

19 
 

related factors. As we studied self-reported work-factors, there is a possibility of 

dependent misclassification: patients who reported suicidal ideation could be more 

sensitive to workplace problems. Longitudinal studies are necessary to complete the 

investigation of these relationships. 

Second, we were not able to control for some individual factors that have been 

related to suicidal ideations: family history of suicidal behaviour (Rodante et al., 

2016), presence of a confident, use of stress reduction techniques (Takada et al., 

2009), precise marital status (Milner et al., 2016a), personality disorder and other 

substance use disorders (Hallgren et al., 2017), childhood maltreatment (Duprey et 

al., 2018). 

Third, our study was conducted in the Nord and Pas-de-Calais department, i.e. one 

of the poorest in France with 4,000,000 inhabitants, the former Nord and Pas-de-

Calais department has the second highest density in France (324 inhabitants per 

km2). Those highly industrialized departments during the first half of the 20th century, 

suffered since 1950 from industrial decline, mines, textile and steel industries 

gradually closing. Despite the growth of services and some specialized industries 

(car, rail and glass), levels of education, unemployment (15%), and poverty and 

health indicators (e.g. life expectancy) are unfavourable. The Nord and Pas-de-Calais 

departments have a low density of GPs (11% less than in France) and other medical 

specialities (24% less than in France) (Plancke and Bavdek, 2013). Suicide rates are 

higher than the national median rate (CepiDc; Plancke et al., 2014). Results about 

suicidal prevalence should be replicated in others areas.  

Fourth, we acknowledge a low GP response rate, which could lead to a possible 

selection bias. It could explain the relatively high percentage of easiness with mental 

health problems. Our sample was not nationally representative but it has 
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characteristics that are comparable to those of French GP (in terms of gender, p=.56 

and of age p=.1) (Gautier A, 2009).  

Fifth, the questionnaire was not validated even if we checked its reliability. We also 

acknowledge limitations of the MINI questionnaire to screen for suicidal risk 

(Sheehan et al., 1998). The MINI questionnaire shows a low positive predictive value 

(sensitivity) and high specificity (Runeson et al., 2017). Our suicidality index was 

interesting to measure current suicidality (in the preceding month). However, it has 

not been validated, even if suicidality has been explored in the literature in this way. 

MINI includes self-harming (we verified that less than 9% could have been identified 

as suicidal instead of presenting self-harming behavior). 

Despite these limitations, the results of this study are valuable because they 

constitute the first study on the prevalence of suicidality among working adults in 

primary care ascertained with a standardized diagnostic tool (Sheehan et al., 1998) 

and on work-related factors associated with suicidality in primary care, varying with 

gender, considering several covariates, at the patient, GP and area levels.  

 

 

CONCLUSIONS 

Our results emphasise a central role for GP’s in suicide prevention among workers 

and highlight the importance of reported work-related factors with regard to 

suicidality, varying with gender (low job control for men and high emotional demands, 

insecurity in women). These preliminary results should be acknowledged in primary 

care.  

 

 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

21 
 

ACKNOWLEDGMENT 

The authors thank all the participating GPs of the Nord – Pas-de-Calais region and 

their patients who participate to Héraclès study. We thank the department of General 

practice of Lille’s university and the regional union of health professional of GP’s 

(URPS-ML) of the Nord – Pas-de-Calais region for their involvement in the GP 

recruitment phase. We also want to thank all the members’ scientific committee of the 

Héraclès study who contribute to the brainstorming and the set-up of this survey 

 

 

COMPETING INTERESTS 

All authors declare that they do not have any competing interests and declare 

independence from the funders. 

 

FUNDING 

This study was supported by the Nord – Pas-de-Calais regional health agency (ARS), 

the Ile-de-France region – DIM Gestes (Mathieu Rivière’s PhD thesis) and funding 

from IReSP (the French Institute for Research in Public Health). 

 

REFERENCES 

Almasi, K., Belso, N., Kapur, N., Webb, R., Cooper, J., Hadley, S., Kerfoot, M., Dunn, G., Sotonyi, P., 
Rihmer, Z., Appleby, L., 2009. Risk factors for suicide in Hungary: a case-control study. BMC 
Psychiatry 9, 45. 
Amagasa, T., Nakayama, T., Takahashi, Y., 2005. Karojisatsu in Japan: characteristics of 22 cases of 
work-related suicide. J Occup Health 47, 157-164. 
Bauer, A.M., Chan, Y.F., Huang, H., Vannoy, S., Unutzer, J., 2013. Characteristics, management, and 
depression outcomes of primary care patients who endorse thoughts of death or suicide on the PHQ-
9. Journal of general internal medicine 28, 363-369. 
Baumert, J., Schneider, B., Lukaschek, K., Emeny, R.T., Meisinger, C., Erazo, N., Dragano, N., Ladwig, 
K.H., 2014. Adverse conditions at the workplace are associated with increased suicide risk. J Psychiatr 
Res 57, 90-95. 
Beckley, A., Lees, B., Collington, S., de Bono, A., 2011. Work-related health advice in primary care. 
Occupational medicine 61, 498-502. 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

22 
 

Benatov, J., Nakash, O., Chen-Gal, S., Brunstein Klomek, A., 2017. The Association Between Gender, 
Ethnicity, and Suicidality Among Vocational Students in Israel. Suicide Life Threat Behav. 
Bernal, M., Haro, J.M., Bernert, S., Brugha, T., de Graaf, R., Bruffaerts, R., Lepine, J.P., de Girolamo, 
G., Vilagut, G., Gasquet, I., Torres, J.V., Kovess, V., Heider, D., Neeleman, J., Kessler, R., Alonso, J., 
2007. Risk factors for suicidality in Europe: results from the ESEMED study. J Affect Disord 101, 27-34. 
Bostwick, J.M., 2010. A generalist's guide to treating patients with depression with an emphasis on 
using side effects to tailor antidepressant therapy. Mayo Clin Proc 85, 538-550. 
Cairns, J.M., Graham, E., Bambra, C., 2017. Area-level socioeconomic disadvantage and suicidal 
behaviour in Europe: A systematic review. Social science & medicine (1982) 192, 102-111. 
Celano, C.M., Beale, E.E., Mastromauro, C.A., Stewart, J.G., Millstein, R.A., Auerbach, R.P., Bedoya, 
C.A., Huffman, J.C., 2017. Psychological interventions to reduce suicidality in high-risk patients with 
major depression: a randomized controlled trial. Psychol Med 47, 810-821. 
CepiDc. 
Dalglish, S.L., Melchior, M., Younes, N., Surkan, P.J., 2015. Work characteristics and suicidal ideation 
in young adults in France. Soc Psychiatry Psychiatr Epidemiol 50, 613-620. 
Dallner, M., Elo, A.-L., Gamberale, F., Hottinen, V., Knardahl, S., Lindström, K., al, e., 2000. Validation 
of the general Nordic questionnaire (QPSNordic) for psychological and social factors at work (No. 
Nord 2000:12), in: Ministers, N.C.o. (Ed.), Copenhagen. 
de Kock, C.A., Lucassen, P.L., Spinnewijn, L., Knottnerus, J.A., Buijs, P.C., Steenbeek, R., Lagro-Janssen, 
A.L., 2016. How do Dutch GPs address work-related problems? A focus group study. Eur J Gen Pract, 
1-8. 
Delara, M., Woodgate, R.L., 2015. Psychological Distress and its Correlates among University 
Students: A Cross-Sectional Study. J Pediatr Adolesc Gynecol 28, 240-244. 
Duberstein, P.R., Jerant, A.F., 2014. Suicide prevention in primary care: optimistic humanism 
imagined and engineered. J Gen Intern Med 29, 827-829. 
Duprey, E.B., Oshri, A., Liu, S., 2018. Childhood Maltreatment, Self-Esteem, and Suicidal Ideation in a 
Low-Ses Emerging Adult Sample: The Moderating Role of Heart Rate Variability. Archives of suicide 
research : official journal of the International Academy for Suicide Research. 
Durkheim, E., 1985. Le suicide. Presses universitaires de France, Paris. 
Elovainio, M., Kivimaki, M., Vahtera, J., 2002. Organizational justice: evidence of a new psychosocial 
predictor of health. Am J Public Health 92, 105-108. 
Fanello, S., Paul, P., Delbos, V., Gohier, B., Jousset, N., Duverger, P., Garre, J.B., 2002. [General 
practitioners' practices and attitudes in regard to suicidal behavior]. Sante Publique 14, 263-273. 
Feldman, M.D., Franks, P., Duberstein, P.R., Vannoy, S., Epstein, R., Kravitz, R.L., 2007. Let's not talk 
about it: suicide inquiry in primary care. Ann Fam Med 5, 412-418. 
Finne, L.B., Christensen, J.O., Knardahl, S., 2014. Psychological and social work factors as predictors of 
mental distress: a prospective study. PLoS One 9, e102514. 
Flahault, A., Blanchon, T., Dorleans, Y., Toubiana, L., Vibert, J.F., Valleron, A.J., 2006. Virtual 
surveillance of communicable diseases: a 20-year experience in France. Stat Methods Med Res 15, 
413-421. 
Ford, E., Clark, C., McManus, S., Harris, J., Jenkins, R., Bebbington, P., Brugha, T., Meltzer, H., 
Stansfeld, S.A., 2010. Common mental disorders, unemployment and welfare benefits in England. 
Public health 124, 675-681. 
Freeman, A., Mergl, R., Kohls, E., Szekely, A., Gusmao, R., Arensman, E., Koburger, N., Hegerl, U., 
Rummel-Kluge, C., 2017. A cross-national study on gender differences in suicide intent. BMC 
Psychiatry 17, 234. 
Gautier A, 2009. Baromètre santé médecins généralistes Inpes, Saint-Denis, p. 266p. 
Gemmill, A., Falconi, A., Karasek, D., Hartig, T., Anderson, E., Catalano, R., 2015. Do macroeconomic 
contractions induce or 'harvest' suicides? A test of competing hypotheses. J Epidemiol Community 
Health 69, 1071-1076. 
Gollac, M., 2010. Mesurer les facteurs psychosociaux de risque au travail pour les maîtriser. 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

23 
 

Gunnell, D., Bennewith, O., Peters, T.J., Stocks, N., Sharp, D.J., 2002. Do patients who self-harm 
consult their general practitioner soon after hospital discharge? A cohort study. Soc Psychiatry 
Psychiatr Epidemiol 37, 599-602. 
Hallgren, K.A., Ries, R.K., Atkins, D.C., Bumgardner, K., Roy-Byrne, P., 2017. Prediction of Suicide 
Ideation and Attempt Among Substance-Using Patients in Primary Care. J Am Board Fam Med 30, 
150-160. 
Han, K.M., Chang, J., Won, E., Lee, M.S., Ham, B.J., 2017. Precarious employment associated with 
depressive symptoms and suicidal ideation in adult wage workers. J Affect Disord 218, 201-209. 
Hansez, I., 2008. The Working Conditions and Control Questionnaire (WOCCQ): Towards a structural 
model of psychological stress. European Review of Applied Psychology 58. 
Harford, T.C., Yi, H.Y., Chen, C.M., Grant, B.F., 2018. Substance use disorders and self- and other-
directed violence among adults: Results from the National Survey on Drug Use And Health. J Affect 
Disord 225, 365-373. 
Houston, K., Haw, C., Townsend, E., Hawton, K., 2003. General practitioner contacts with patients 
before and after deliberate self harm. Br J Gen Pract 53, 365-370. 
Howard, M., Krannitz, M., 2017. A Reanalysis of Occupation and Suicide: Negative Perceptions of the 
Workplace Linked to Suicide Attempts. The Journal of psychology 151, 767-788. 
Hussey, L., Turner, S., Thorley, K., McNamee, R., Agius, R., 2008. Work-related ill health in general 
practice, as reported to a UK-wide surveillance scheme. Br J Gen Pract 58, 637-640. 
Karasek, R., Baker, D., Marxer, F., Ahlbom, A., Theorell, T., 1981. Job decision latitude, job demands, 
and cardiovascular disease: a prospective study of Swedish men. Am J Public Health 71, 694-705. 
Kleinbaum, D.G., Morgenstern, H., Kupper, L.L., 1981. Selection bias in epidemiologic studies. Am J 
Epidemiol 113, 452-463. 
Klingelschmidt, J., Milner, A., Khireddine-Medouni, I., Witt, K., Alexopoulos, E.C., Toivanen, S., 
LaMontagne, A.D., Chastang, J.F., Niedhammer, I., 2017. Suicide among agricultural, forestry, and 
fishery workers: a systematic literature review and meta-analysis. Scand J Work Environ Health. 
Kristensen, T.S., Hannerz, H., Hogh, A., Borg, V., 2005. The Copenhagen Psychosocial Questionnaire--
a tool for the assessment and improvement of the psychosocial work environment. Scand J Work 
Environ Health 31, 438-449. 
Law, Y.W., Yip, P.S., Zhang, Y., Caine, E.D., 2014. The chronic impact of work on suicides and under-
utilization of psychiatric and psychosocial services. J Affect Disord 168, 254-261. 
Le_Monde, 2009. Comment Renault a fait face aux suicides au technocentre de Guyancourt, Le 
Monde. 
Magruder, K.M., Yeager, D., Brawman-Mintzer, O., 2012. The role of pain, functioning, and mental 
health in suicidality among Veterans Affairs primary care patients. Am J Public Health 102 Suppl 1, 
S118-124. 
Maki, N., Martikainen, P., 2012. A register-based study on excess suicide mortality among 
unemployed men and women during different levels of unemployment in Finland. J Epidemiol 
Community Health 66, 302-307. 
Malard, L., Chastang, J.F., Niedhammer, I., 2015. Changes in psychosocial work factors in the French 
working population between 2006 and 2010. Int Arch Occup Environ Health 88, 235-246. 
Marquet, R.L., Bartelds, A.I., Kerkhof, A.J., Schellevis, F.G., van der Zee, J., 2005. The epidemiology of 
suicide and attempted suicide in Dutch General Practice 1983-2003. BMC Fam Pract 6, 45. 
Mergl, R., Koburger, N., Heinrichs, K., Szekely, A., Toth, M.D., Coyne, J., Quintao, S., Arensman, E., 
Coffey, C., Maxwell, M., Varnik, A., van Audenhove, C., McDaid, D., Sarchiapone, M., Schmidtke, A., 
Genz, A., Gusmao, R., Hegerl, U., 2015. What Are Reasons for the Large Gender Differences in the 
Lethality of Suicidal Acts? An Epidemiological Analysis in Four European Countries. PLoS One 10, 
e0129062. 
Milanovic, S.M., Erjavec, K., Poljicanin, T., Vrabec, B., Brecic, P., 2015. Prevalence of depression 
symptoms and associated socio-demographic factors in primary health care patients. Psychiatr 
Danub 27, 31-37. 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

24 
 

Milner, A., Currier, D., LaMontagne, A.D., Spittal, M.J., Pirkis, J., 2017a. Psychosocial job stressors and 
thoughts about suicide among males: a cross-sectional study from the first wave of the Ten to Men 
cohort. Public health 147, 72-76. 
Milner, A., Page, K., Spencer-Thomas, S., Lamotagne, A.D., 2015. Workplace suicide prevention: a 
systematic review of published and unpublished activities. Health Promot Int 30, 29-37. 
Milner, A., Page, K., Witt, K., LaMontagne, A., 2016a. Psychosocial Working Conditions and Suicide 
Ideation: Evidence From a Cross-Sectional Survey of Working Australians. J Occup Environ Med 58, 
584-587. 
Milner, A., Spittal, M.J., Pirkis, J., Chastang, J.F., Niedhammer, I., LaMontagne, A.D., 2017b. Low 
Control and High Demands at Work as Risk Factors for Suicide: An Australian National Population-
Level Case-Control Study. Psychosomatic medicine 79, 358-364. 
Milner, A., Spittal, M.J., Pirkis, J., LaMontagne, A.D., 2013. Suicide by occupation: systematic review 
and meta-analysis. Br J Psychiatry 203, 409-416. 
Milner, A., Witt, K., LaMontagne, A.D., Niedhammer, I., 2017c. Psychosocial job stressors and 
suicidality: a meta-analysis and systematic review. Occup Environ Med. 
Milner, A., Witt, K., Pirkis, J., Hetrick, S., Robinson, J., Currier, D., Spittal, M.J., Page, A., Carter, G.L., 
2017d. The effectiveness of suicide prevention delivered by GPs: A systematic review and meta-
analysis. J Affect Disord 210, 294-302. 
Milner, A.J., Maheen, H., Bismark, M.M., Spittal, M.J., 2016b. Suicide by health professionals: a 
retrospective mortality study in Australia, 2001-2012. Med J Aust 205, 260-265. 
Min, K.B., Park, S.G., Hwang, S.H., Min, J.Y., 2015. Precarious employment and the risk of suicidal 
ideation and suicide attempts. Preventive medicine 71, 72-76. 
Moorman, R., 1991. Relationship between organizational justice and organizational citizenship 
behaviors: do fairness perception influence employee citizenship? J Appl Psychol 76, 845–855. 
Moreno-Betancur, M., Latouche, A., Menvielle, G., Kunst, A.E., Rey, G., 2015. Relative index of 
inequality and slope index of inequality: a structured regression framework for estimation. 
Epidemiology (Cambridge, Mass.) 26, 518-527. 
Moreno-Kustner, B., Jones, R., Svab, I., Maaroos, H., Xavier, M., Geerlings, M., Torres-Gonzalez, F., 
Nazareth, I., Motrico-Martinez, E., Monton-Franco, C., Gil-de-Gomez, M.J., Sanchez-Celaya, M., Diaz-
Barreiros, M.A., Vicens-Caldentey, C., King, M., 2016. Suicidality in primary care patients who present 
with sadness and anhedonia: a prospective European study. BMC Psychiatry 16, 94. 
Murcia, M., Chastang, J.F., Niedhammer, I., 2013. Psychosocial work factors, major depressive and 
generalised anxiety disorders: results from the French national SIP study. J Affect Disord 146, 319-
327. 
Niedhammer, I., Malard, L., Chastang, J.F., 2015. Occupational factors and subsequent major 
depressive and generalized anxiety disorders in the prospective French national SIP study. BMC 
Public Health 15, 200. 
Nock, M.K., Borges, G., Bromet, E.J., Cha, C.B., Kessler, R.C., Lee, S., 2008. Suicide and suicidal 
behavior. Epidemiologic reviews 30, 133-154. 
Nordt, C., Warnke, I., Seifritz, E., Kawohl, W., 2015. Modelling suicide and unemployment: a 
longitudinal analysis covering 63 countries, 2000-11. The lancet. Psychiatry 2, 239-245. 
Olfson, M., Weissman, M.M., Leon, A.C., Sheehan, D.V., Farber, L., 1996. Suicidal ideation in primary 
care. J Gen Intern Med 11, 447-453. 
Ostry, A., Maggi, S., Tansey, J., Dunn, J., Hershler, R., Chen, L., Louie, A.M., Hertzman, C., 2007. The 
impact of psychosocial work conditions on attempted and completed suicide among western 
Canadian sawmill workers. Scand J Public Health 35, 265-271. 
Pampalon, R., Hamel, D., Gamache, P., Simpson, A., Philibert, M.D., 2014. Validation of a deprivation 
index for public health: a complex exercise illustrated by the Quebec index. Chronic diseases and 
injuries in Canada 34, 12-22. 
Plancke, L., Amariei, A., Clément, G., 2014. Les  conduites  suicidaires  dans  le  Nord – Pas-de-Calais. 
Une synthèse des données disponibles. Fédération régionale de recherche en santé mentale Nord - 
Pas-de-Calais, Lille. 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

25 
 

Plancke, L., Bavdek, R., 2013. Les disparités régionales en santé mentale et en psychiatrie. La 
situation du Nord Pas-de-Calais en France métropolitaine, Lille, F2RSM, p. 46. 
Poma, S.Z., Grossi, A., Toniolo, E., Baldo, V., Leo, D.D., 2011. Self-perceived Difficulties With Suicidal 
Patients in A Sample of Italian General Practitioners. J Clin Med Res 3, 303-308. 
R.A. Karasek, T. Theorell, 1990. Healthy Work: Stress, Productivity, and the Reconstruction of 
Working Life, New York. Basic Books, United States of America. 
Raue, P.J., Brown, E.L., Meyers, B.S., Schulberg, H.C., Bruce, M.L., 2006. Does every allusion to 
possible suicide require the same response? J Fam Pract 55, 605-612. 
Rehkopf, D.H., Buka, S.L., 2006. The association between suicide and the socio-economic 
characteristics of geographical areas: a systematic review. Psychol Med 36, 145-157. 
Rezaeian, M., Dunn, G., St Leger, S., Appleby, L., 2005. The ecological association between suicide 
rates and indices of deprivation in English local authorities. Soc Psychiatry Psychiatr Epidemiol 40, 
785-791. 
Riviere, M., Plancke, L., Leroyer, A., Blanchon, T., Prazuck, T., Prouvost, H., Sobczak, B., De Pauw, C., 
Ferreira Carreira, L., Toullic, Y., Lerouge, P., Melchior, M., Younes, N., 2017. Prevalence of work-
related common psychiatric disorders in primary care: The French Heracles study. Psychiatry Res. 
Roaldset, J.O., Linaker, O.M., Bjorkly, S., 2012. Predictive validity of the MINI suicidal scale for self-
harm in acute psychiatry: a prospective study of the first year after discharge. Arch Suicide Res 16, 
287-302. 
Rodante, D., Rojas, S.M., Feldner, M.T., Dutton, C., Rebok, F., Teti, G.L., Grendas, L., Fogola, A., Daray, 
F.M., 2016. Differences between female suicidal patients with family history of suicide attempt and 
family history of completed suicide. Compr Psychiatry 70, 25-31. 
Runeson, B., Odeberg, J., Pettersson, A., Edbom, T., Jildevik Adamsson, I., Waern, M., 2017. 
Instruments for the assessment of suicide risk: A systematic review evaluating the certainty of the 
evidence. PLoS One 12, e0180292. 
Saini, P., Chantler, K., Kapur, N., 2016. General practitioners' perspectives on primary care 
consultations for suicidal patients. Health Soc Care Community 24, 260-269. 
Schutte, S., Chastang, J.F., Parent-Thirion, A., Vermeylen, G., Niedhammer, I., 2015. Psychosocial 
work exposures among European employees: explanations for occupational inequalities in mental 
health. Journal of public health (Oxford, England) 37, 373-388. 
Sheehan, D.V., Lecrubier, Y., Sheehan, K.H., Amorim, P., Janavs, J., Weiller, E., Hergueta, T., Baker, R., 
Dunbar, G.C., 1998. The Mini-International Neuropsychiatric Interview (M.I.N.I.): the development 
and validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin 
Psychiatry 59 Suppl 20, 22-33;quiz 34-57. 
Siegrist, J., 1996. Adverse health effects of high-effort/low-reward conditions. J Occup Health Psychol 
1, 27-41. 
Stanley, I.H., Hom, M.A., Joiner, T.E., 2016. A systematic review of suicidal thoughts and behaviors 
among police officers, firefighters, EMTs, and paramedics. Clinical psychology review 44, 25-44. 
Sugawara, N., Yasui-Furukori, N., Sasaki, G., Tanaka, O., Umeda, T., Takahashi, I., Danjo, K., 
Matsuzaka, M., Kaneko, S., Nakaji, S., 2013. Gender differences in factors associated with suicidal 
ideation and depressive symptoms among middle-aged workers in Japan. Industrial health 51, 202-
213. 
Takada, M., Suzuki, A., Shima, S., Inoue, K., Kazukawa, S., Hojoh, M., 2009. Associations between 
lifestyle factors, working environment, depressive symptoms and suicidal ideation: a large-scale 
study in Japan. Ind Health 47, 649-655. 
Tsutsumi, A., Kayaba, K., Ojima, T., Ishikawa, S., Kawakami, N., 2007. Low control at work and the risk 
of suicide in Japanese men: a prospective cohort study. Psychother Psychosom 76, 177-185. 
Verger, P., Brabis, P.A., Kovess, V., Lovell, A., Sebbah, R., Villani, P., Paraponaris, A., Rouillon, F., 2007. 
Determinants of early identification of suicidal ideation in patients treated with antidepressants or 
anxiolytics in general practice: a multilevel analysis. J Affect Disord 99, 253-257. 
Wasserman, C., Hoven, C.W., Wasserman, D., Carli, V., Sarchiapone, M., Al-Halabi, S., Apter, A., 
Balazs, J., Bobes, J., Cosman, D., Farkas, L., Feldman, D., Fischer, G., Graber, N., Haring, C., Herta, D.C., 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

26 
 

Iosue, M., Kahn, J.P., Keeley, H., Klug, K., McCarthy, J., Tubiana-Potiez, A., Varnik, A., Varnik, P., 
Ziberna, J., Postuvan, V., 2012. Suicide prevention for youth--a mental health awareness program: 
lessons learned from the Saving and Empowering Young Lives in Europe (SEYLE) intervention study. 
BMC Public Health 12, 776. 
Werbeloff, N., Markou, M., Hayes, J.F., Pitman, A.L., Osborn, D.P., 2016. Individual and area-level risk 
factors for suicidal ideation and attempt in people with severe depression. J Affect Disord 205, 387-
392. 
WHO, 2017. Suicide data. 
Wieclaw, J., Agerbo, E., Mortensen, P.B., Burr, H., Tuchsen, F., Bonde, J.P., 2008. Psychosocial 
working conditions and the risk of depression and anxiety disorders in the Danish workforce. BMC 
Public Health 8, 280. 
Yoshimasu, K., Kiyohara, C., Miyashita, K., 2008. Suicidal risk factors and completed suicide: meta-
analyses based on psychological autopsy studies. Environ Health Prev Med 13, 243-256. 

 

 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

27 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow chart of the participant in Heracles study 

 

1000 GPs contacted 

185 GPs accepted to participate 

161 GPs trained 

131 GPs participated 

121 folders received (real participant) 

2036 patients included 

2027 patients included for analysis 

24 GPs refused the 

training 

10 folders were not 

received 

9 patients were 

excluded (incomplete 

data) 
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Table 1: Characteristics of the participants (patients, GPs, environmental and work) 
according to suicidality by sex 

  

Men (n=939)   Female (n=1086) 

Suicidal    Non suicidal     Suicidal    Non suicidal   

N %   N % 
p  

(ɢ
2
) 

  N %   N % 
p 

 (ɢ
2
) 

Patient Characteristics                           

Age group            0.02             0.24 

[18-35] 11 15.7   236 27.2 (5.36)   23 24.7   327 33.0 (2.87) 

[36-50] 33 47.1   391 45.1     41 44.1   407 41.1   

[51-65] 26 37.1   240 27.7     29 31.2   257 25.9   

Occupational grade       0.06       0.06 

blue collar 18 26.1  203 24.0 (1.98)  8 8.9  44 4.6 (5.93) 

white collar 15 21.7  251 29.7   14 15.6  233 24.1  

Pink collar 36 52.2  391 46.3   68 75.6  689 71.3  

Educational level            <0.01             0.01 

< High school degree 42 60.9   369 42.7 (7.83)   43 46.2   326 32.9 (6.16) 

≥ High school degree 27 39.1   495 57.3     50 53.8   665 67.1   

Family status      0.47       0.26 

Lives alone 17 24.3  173 19.9 (0.51)  30 32.3  261 26.3 (1.24) 

Lives with a partner or parents 53 75.7  695 80.1   63 67.7  731 73.7  

Household income (in €)           0.02             0.05 

[0-3.000] 19 35.2   190 27.0 (1.29)   33 44.0   248 32.2 (3.77) 

3.000 + 35 64.8   513 73.0     42 56.0   522 67.8   

Number of worker in the company      0.58       0.61 

1 to 5 14 20.3  145 17.4 (1.97)  17 18.9  185 19.2 (1.82) 

6 to 25 19 27.5  202 24.2   23 25.6  246 25.5  

26 to 250 16 23.2  175 21.0   24 26.7  204 21.2  

250 + 20 29.0  312 37.4   26 28.9  329 34.1  

Psychiatric history           <0.01             <0.01 

Yes 12 18.2   51 6.2  (11.51)   28 32.6   98 10.3 (34.47) 

No 54 81.8   770 93.8     58 67.4   852 89.7   

Somatic history      0.19       0.58 

Yes 26 38.8  250 30.3 (1.74)  27 30.3  256 27.0 (0.31) 

No 41 61.2  576 69.7   62 69.7  693 73.0  

Purpose of consultation with GP                           

Somatic           <0.01             0.10 

Yes 26 37.1   595 68.5  (27.00)   53 57.0   656 66.1 (2.70) 

No 44 62.9   274 31.5     40 43.0   337 33.9   

Psychological           <0.01             <0.01 

Yes 37 52.9   122 14.0  (66.67)   51 54.8   215 21.7 (48.86) 

No 33 47.1   747 86.0     42 45.2   778 78.3   

Chronic disease management           0.85             0.08 

Yes 14 20.0   159 18.3  (0.04)   6 6.5   134 13.5 (3.15) 

No 56 80.0   710 81.7     87 93.5   859 86.5   

Past unemployment           0.09             0.18 

Yes 30 42.9  279 32.1 (2.92)  20 21.5  284 28.6 (1.79) 

No 40 57.1  590 67.9   73 78.5  709 71.4  

Precarity           0.03             <0.01 

Yes 27 39.7   229 27.0  (4.46)   39 42.9   227 23.4 (15.74) 

No 41 60.3   620 73.0     52 57.1   743 76.6   

MINI identified psychiatric disorders              

Major depressive disorders      <0.01       <0.01 

Yes 49 70.0  108 12.4 (150.10)  68 73.9  164 16.5 (161.61) 

No 21 30.0  761 87.6   24 26.1  829 83.5  

Generalized anxiety disorders      <0.01       <0.01 

Yes 49 70.0  162 18.6 (95.15)  63 67.7  248 25.0 (74.03) 

No 21 30.0  707 81.4   30 32.3  745 75.0  

Alcohol abuse      <0.01       0.01 

Yes 27 38.6  113 13.0 (31.40)  11 11.8  45 4.5 (7.82) 

No 43 61.4   756 87.0     82 88.2   948 95.5   

p: Chi-square test (comparison between suicidal and non-suicidal patient for men and women separately) 
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Table 1: (continued) 

  

Men (n=939)   Female (n=1086) 

Suicidal    Non suicidal     Suicidal    Non suicidal   

N %   N % 
p 

(ɢ
2
) 

  N %   N % 
p 

(ɢ
2
) 

GPs Characteristics              

GP’s gender           0.24             0.08 

Male 46 65.7   634 73.0 (1.36)   50 53.8   632 63.6 (3.14) 

Female 24 34.3   235 27.0     43 46.2   361 36.4   

GP’s age      0.68       0.36 

[18-39] 6 8.6  74 8.5 (1.51)  6 6.5  108 10.9 (3.20) 

[40-49] 19 27.1  261 30.0   35 37.6  311 31.3  

[50-59] 28 40.0  374 43.0   38 40.9  392 39.5  

60 + 17 24.3  160 18.4   14 15.1  182 18.3  

Size of practice population           0.42             0.13 

0-500 7 10.8   85 10.5 (2.84)   7 8.0   112 12.1 (5.70) 

5000 - 1000 40 61.5   426 52.7     52 59.1   475 51.2   

1000- 1500 10 15.4   195 24.1     13 14.8   213 23.0   

1500+ 8 12.3   102 12.6     16 18.2   127 13.7   

Easiness with Mental health 
problems  

     1.00 
 

     1.00 

High 56 83.6  695 83.9 (<0.01)  74 81.3  775 81.5 (<0.01) 

Low 11 16.4  133 16.1   17 18.7  176 18.5  

High opportunity to work with mental 
health specialists  

          0.73 
  

          0.41 

High 33 48.5   385 45.6  (0.12)   41 44.6   482 49.7 (0.69) 

Low 35 51.5   460 54.4     51 55.4   488 50.3   

Environmental data                           

Social deprivation           0.42             0.56 

High 16 22.9   244 28.1  (0.64)   28 30.1   265 26.7 (0.35) 

Low 54 77.1   625 71.9     65 69.9   728 73.3   

Material deprivation       0.48       0.89 

High 31 44.3  341 39.2 (0.49)  42 45.2  435 43.8 (0.02) 

Low 39 55.7  528 60.8   51 54.8  558 56.2  

Density of  psychiatrist            0.11             0.11 

High 58 82.9   638 73.4  (2.54)   81 87.1   790 79.6 (2.59) 

Low 12 17.1   231 26.6     12 12.9   203 20.4   

Density of psychologist      0.56       0.62 

High 55 78.6  649 74.7 (0.33)  75 80.6  773 77.8 (0.24) 

Low 15 21.4  220 25.3   18 19.4  220 22.2  

Density of GP            0.10             0.40 

High 57 81.4   621 71.5  (2.73)   76 81.7   768 77.3 (0.71) 

Low 13 18.6   248 28.5     17 18.3   225 22.7   

Mortality index      0.10       0.13 

High 18 25.7  316 36.4 (2.76)  18 19.4  271 27.3 (2.35) 

Low 52 74.3  553 63.6   75 80.6  722 72.7  

Hospitalisation rate           0.17             0.67 

High 17 24.3   287 33.0 ( 1.88)   22 23.7   261 26.3 (0.18) 

Low 53 75.7   582 67.0     71 76.3   732 73.7   

Work Characteristics                           

Work intensity            <0.01            <0.01 

High 31 44.3   739 85.0 (37.18)   40 43.0   236 23.8 (15.61) 

Low 39 55.7   130 15.0     53 57.0   757 76.2   

Emotional demands       0.00       <0.01 

High 33 47.1  187 21.5 (22.30)  47 50.5  209 21.0 (39.43) 

Low 37 52.9  682 78.5   46 49.5  784 79.0  

Autonomy           0.72             0.86 

High 24 34.3   273 31.4 (0.13)   27 29.0   274 27.6 (0.03) 

Low 46 65.7   596 68.6     66 71.0   719 72.4   

Conflict of values      <0.01       <0.01 

High 34 48.6  265 30.5 (11.73)  55 59.1  331 33.3 (19.13) 

Low 36 51.4  604 69.5   38 40.9  662 66.7  

Social relationships at work            <0.01             <0.01 

High 13 18.6   348 40.0 (8.94)   9 9.7   318 32.0 (23.60) 

Low 57 81.4   521 60.0     84 90.3   675 68.0   

Insecurity       0.01       <0.01 
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High 30 42.9  243 28.0 (6.26)  39 41.9  253 25.5 (10.89) 

Low 40 57.1   626 72.0     54 58.1   740 74.5   

p: Chi-square test (comparison between suicidal and non-suicidal patient for men and women separately) 

 

Table 2: Odds ratios (95% confidence intervals) of suicidality according to work-related 

characteristics (continuous variables) by sex* 

  Men Women 

  OR CI 95% p OR CI 95% p 

Work intensity 1.65 1.18 – 2.31 <0.01 1.17 0.86 – 1.56 0.28 

Emotional 

demands 1.13 0.82 – 1.56 0.44 1.35 1.01 – 1.80 0.04 

Autonomy  1.04 0.72 – 1.52 0.82 0.98 0.72 – 1.33 0.88 

Conflict of values 0.95 0.67 – 1.36 0.79 0.96 0.71 – 1.32 0.81 

Social 

relationships at 

work 
0.97 0.66 – 1.42 0.87 0.82 0.59 – 1.16 0.27 

Insecurity 0.88 0.61 – 1.28 0.50 0.88 0.65 – 1.18 0.39 

* Multivariate analyses adjusted on: age, occupational group, family status, level of education, past unemployment, present depression 

(MINI), alcohol abuse, job insecurity 

 

 

 


