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Introduction

Worldwide, one million persons each year die fraricisle which is the second leading cause of death f
individuals aged 10-24 years and represented 1f8#ial burden of diseases in 1998 [1]. Generdily t
suicide rate is higher among older men, but the i@t youth has increased leading this populatobet
most at risk for one third of developed and devielpountries [2]. In 2001, France ranked third amo
the 15 European Union countries [3]. It is estirdathat 15%-23% of patients having consulted a
physician for a suicide attempt relapse in the y&jand that 5%-10% will die by suicide within thext
five years [5].

Suicide risk patterns are complex and involve lheatatus, mental disorders, alcoholism, but also
socioeconomic issues, family, living conditionshstance uses, school difficulties (among studeatx],
cultural factors [2, 6, 7-12]. School is a multitcwal setting where students are trained for comtyu
participation, especially at adulthood. These fettors affect French students and the roles dhicer
factors may be exacerbated among immigrant studerutguse of lower socioeconomic status and lower
living conditions as well as higher school diffitek. In an early adolescence context, this stsdgssed
the risks for suicide behaviors among European amh-European immigrants and the
mediating/moderating roles of family characteristischool difficulties, unhealthy behaviors, aneraid
mental health.

Material and methods

The study population comprised all 1,666 studetiesnding three middle schools chosen to reflect a
social gradient in the Nancy urban area (410,00@bitants), the capital of Lorraine region (2,342,0
inhabitants) in north-eastern France. The inveitigawas approved by the Nancy-Metz regional
education authority and th@ommission Nationale de I'Informatique et des Liég(national review
board). Written informed consent was obtained fiitvd respondents. The study protocol included: an
application to participate transmitted to parentafdians via the students (26 April 2010), and data
collection undertaken (from 4 May to 17 June 20d€lhg an anonymous self-administered questionnaire
in the course of a class period (1h), under theesigion of the research team and with the help of
teacher (when he wished, for surveillance withmftuence on the survey). The completed questioanair
was put in a sealed envelope and then in a closethypthe subject.

The questionnaire included socioeconomic charatiesi (age, gender, nationality, family structure,
parents’ education, occupation, and income), lasiester-school performance, unhealthy behaviours
(current alcohol, tobacco, cannabis, and othetitilliirug uses, and lack of regular physical/sports
activities), self-reported depressive mood (meabusith the Kandel scale [6, 13, 14]), victim of
violence, victim of sexual abuse, involvement iolence, and last-12-month suicide ideation (SIf an
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lifetime suicide attempts (SA) [6, 15]. Socioeconorstatus was measured using fathers’ occupation.
Seven occupational categories were consideredwiimitp the international classification of occupation
(ISCO): professionals/managers, craftsmen/tradedrmaads of firms, associate professionals/techrsgian
service workers/clerks, manual workers, others, iaadtive people. SI was addressed in the question
‘During the last 12 months, did you ever think absuicide?’ (Any vs. None), and SA in the question
‘During the life course, how many times did youusdly attempt suicide?’ (Any vs. None) [6, 15].

Current tobacco use was assessed with the que®iaing the last 30 days did you smoke
cigarettes?’ (None/1-4/5-9/10-19/20+ cigarettesydkast-30 day alcohol use with the question ‘Dgrin
the last 30 days how many times have you had alabinks (beer, cider, champagne, wine, aperiti?, .
(None/1-5/6-9/10-29/30+), last-30 day cannabis wsh that ‘During the last 30 days how many
occasions have you used any form of cannabis?’ €éKles/6-9/10-29/30+), and last-30 day use of other
illicit drugs with that ‘During the last 30 days\wwanany occasions have you used any form of otheit il
drugs (mushrooms, ecstasy, LSD, etc.)?’ (None/195616-29/30+) [6, 15-17]. Lack of sports/physical
activity was assessed with the question ‘Duringléise 12 months, have you practised sports andgalys
activities?’ (Rarely/Never versus Regularly/Sometin

Being victim of violence was measured using 5 daest for four places (in school, school
neighbourhood, at home, and elsewhere) [6, 15]rifiguthe last 12 months, have you been victim of
...7". knocks, stealing, racket, racial actions, aetbal violence (any vs. none). It was defined by t
presence of at least one item. Sexual abuse watfidé with the question: ‘In the course of yoife)
have you been victim of a sexual abuse?’ (Any \ane [6, 15].

Involvement in violence was defined by the presewicat least one of the following items [6, 15]:
‘During the last 12 months, have you?’, ‘gotten aaxnto a fight in school’, ‘taken part in a figlhhere
a group of your friends were against another groiyelonged to a group starting a fight againsttheo
group’, ‘been author of verbal violence’, ‘beentart of racial actions’, ‘started a fight with aneth
individual’, ‘taken something not belonging to y{io school, in the neighbourhood of school, at home
.., ‘taken something from a shop without payiray fit’, ‘set fire to somebody else's property on
purpose’, ‘used any kind of weapon to get somettirogh a person’, or ‘damaged public or private

property on purpose’ (any versus none).

The data were analysed using logistic models whjadilded odds ratios (OR). To assess the
mediating/moderating roles of covariates threestigimodels were performed: a basic model (model 1)
measuring the links of nationality with Sl or SAteaf adjustment for gender and age, then father’s
occupation and family structure added to model bdeh 2), and finally unhealthy behaviors, school
difficulties, depressive symptoms, victim of viotenor sexual abuse, and involvement in violenceddd
to model 2 (model 3). The contribution of covargat® the explanation of the SI/SA-nationality
associations was estimated by the change in thedftBssinclusion of the variables in the model, i.e
explained fraction calculated by the formula: (ORiglol- HRextended model)/(ORmodel 1- 1) [18].

Results

Among the 1666 subjects included in the samplegf@sed and 89 (5.3%) were absent when the data
collection was carried out (for motive independehthe survey). In total 1,575 (94.5%) completduk t
questionnaire, 10 were of unknown gender or ageotéfilled in appropriately, leaving 1559 (93.6%)
questionnaires for statistical analysis.

S| affected more European and non-European immigsardents than their French counterparts
(20.4% and 24.1% vs. 10.9%, p=0.002) and the sam&A (18.5% and 16.7% vs. 9.3%, p=0.02).
Compared with their French counterparts, immigrantdents had more non-intact families, lower
father's occupations, higher school difficultieggter uses of tobacco, cannabis, and other illigiigs,
and were more frequently victim of violence.

Table 1 shows that the higher risk for SI remaiaéidr adjustment for gender and age for European
immigrants (gender-age-adjusted odds ratio ORg&)2add non-European immigrants (ORga 2.60)
compared with French. Further adjustment for fasheccupation and family structure reduced the odds
ratios to 1.76 (contribution 28%) and 2.43 (conttibn 11%) respectively. Further adjustment for
unhealthy behaviors, school difficulties, depressymptoms, being victim of violence, victim of sak
abuse, and involvement in violence reduced the adtiss to 1.50 (contribution 53%) and 2.30
(contribution 19%) respectively.



The risk for SA was higher for European immigrantdy (ORga 2.21). Further adjustment for
father’'s occupation and family structure reduced@R to 2.12 (contribution 7%), and further adjuestin
for other covariates reduced it to 1.59 (contrimutb1%). It should be noted that the risks assediaiith
various factors tended to be higher for immigrattdents than for French students (Table 2). This
suggests that the level of issues would be higher.

Table 1. Associations between suicidal behaviodsrationality, and roles of covariat®©OR and 95% Cl

Suicide ideation Suicide attempts
OR 95% ClI % OR 95% ClI %

Model 1: Gender-age-adjusted odds ratio ORga

French 1.00 1.00

European immigrants 2.06* 1.04-4.09 100 2.21* 1.08-4.52 100

Non-European immigrants 2.60** 1.36-4.99 100 1.87 0.89-3.94 100
Model 2: Further adjustment for father’s
occupation and family structure

French 1.00 1.00

European immigrants 1.76 0.87-3.56 28 2.12* 1.06-4.26 7

Non-European immigrants 2.43** 1.24-479 11 1.53 0.71-3.31 -—
Model 3: Further adjustment for unhealthy
behaviors, school difficulties, depressive
symptoms, victim of violence or sexual abuse, and
involvement in violence

French 1.00 1.00

European immigrants 1.50 0.66-3.42 53 1.59 0.66-3.83 51

Non-European immigrants 2.30* 1.02-5.15 19 1.07 0.41-2.76 —

*p<0.05, *p<0.01.2 father's occupation and family structure, unhealiepaviors, school difficulties, depressive
symptoms, victim of violence or sexual abuse, awdlivement in violence

Discussion

The present study among adolescent students irh-sagtern France demonstrates that European
immigrants had a 2-fold higher risk for both suecideation and suicide attempts, and that non-Eaop
immigrants had a 2.6-fold higher risk for suicidieation but the risk for suicide attempts was not
significant (may be due to small number of subjézasing a lack of power for statistical tests)aitvas

a strong phenomenon as it has been revealed sitiah number of immigrants.

The excess risks found among immigrants were d&pgebecause, compared with their French
counterparts, immigrant students had more non4rfigawilies, lower father’s occupations, higher samho
difficulties, higher uses of tobacco, cannabis, atier illicit drugs, and were more frequently inctof
violence. We also found that the risks associati¢idl warious factors were in overall higher for ingrant
students than for French students. The level okissvould be higher which may result in higher ptals
and mental difficulties. Consequently, the effeofs potential factors may be exacerbated among
immigrants.

It should be noted that in overall French and inrang students were exposed to similar enough risk
factors. But there were some disparities. Havingma divorced/separated was associated with ahigh
risk for immigrants while in addition to this facteeconstructed family was also a risk factor foerieh
students. Manual-worker-offspring was at risk amémgnch but not among immigrants. This may be
explained by small number of immigrants having éasibeing managers/professionals (reference group).

An important finding is that father's occupatiordaiamily structure explained 28% of the risk for SI
and 7% of that for SA among European immigrantsred® they explained 11% of the risk for SI among
non-European immigrants. Our study also reveald tha including unhealthy behaviors, school
difficulties, depressive symptoms, being victimvadlence or sexual abuse, and involvement in vicéen
the contribution reached 50% for European immigraamid 19% for non-European immigrants. The
knowledge of these risk patterns may be usefuljpropriate prevention.



Table 2. Associations between suicide behavioutlsvarious factors among French and immigrant stisdgiender-age-adjusted OR and 95% CI

French students (N=1451)

Immigrant students (N¥108

Suicide ideation

Suicide attemps

Suicide ideation

Suicide attemps

Boys
Age (yr)

Family structure
Intact
Reconstructed
Parents divorced or separated
Single parent
Others

Father’s occupation
Managers and professionals
Craftsmen, tradesmen, and firm heads
Intermediate professionals
Service workers/clerks
Manual workers
Other occupations
Inactive people

School difficulties
Repeating a school year
Low school performance (<10/20)
Quiting-school thinking at 16 years

Last-30-day substance use
Tobacco
Alcohol
Cannabis
Other illicit drugs

Lack regular sports/physical activity
Depressive mood

Victim of violence

Victim of sexual abuse

Involvement in violence

0.60° 0.42-0.83
1.03 0.91-1.17

1.00
350 2.34-5.24
1.75 1.02-3.01

1.36 0.68-2.75
1.44 0.66-3.12

1.00
1.52 0.9-2.5
1.21 0.63-2.33
1.54 0.81-2.94
1.78 1.07-2.98
2.03 1.07-3.85
1.88 0.96-3.67

1.44 0.90-2.29
2746 1.50-4.04
551 2.94-10.32

567" 3.74-8.43

2.79"  1.96-3.96

3.60" 2.06-6.30
7.08 3.44-14.58

1’58 1.00-2.51
7.85 5.38-11.45

231" 1.78-2.99
9.23 5.12-16.65

3.03 2.30-3.99

0.56 0.39-0.81
1.13 0.98-1.29

1.00
2.66 1.68-4.23
2.18 1.26-3.80

292 1.60-5.35
2.10 1.00-4.44

1.00
1.41 0.82-2.42
1.11 55Q.24
1.58 0.8B-3
1.53 0.89-2.66
1.29 0.61-2.74
2.02 1.02-3.99

2.081.31-3.29
351 2.06-5.70
4.00 2.00-8.00

9.97 6.57-15.14
3.85 2.61-5.67
5335 3.07-9.24
9.8 7.75-20.29

1.75 1.08-2.84
5.27 3.53-7.85
243 1.84-3.21
11.989 6.60-21.79
3.8 2.87-5.27

0.91 0.36-2.29

1.06 0.78-1.45

1.00
1.23 0.33-4.54
521 1.33-20.31
0.58 0.07-5.22

4.22 0.94-19.00

1.00

2.63 0.59-11.68
1.28 0.10-16.53

0.51 0.04-5.82

1.00 0.20-4.93
1.75 0.21-14.38

0.94 0.16-5.56

1.18 0.38-3.66
4.25  1.39-13.02
24.48  3.93-153

8.00 2.70-23.69
6.80 2.41-19.22
6.20 1.66-23.12
13.64 2.83-65.74

435 1.38-13.72
550 1.73-17.47
1.08 0.56-2.05
11.03 1.92-63.37
486 2.16-10.91

0.47 0.16-1.37
281 0.90-1.82

1.00
2.11 0.57-7.79
3.03 0.69-13.26
0.72 0.08-6.77
1.94 0.31-12.27

010
1.85 0.39-8.80

0.89 .184@.45
0.630.04-9.01
0.82 0.13-5.02

2.11  0.65-6.53
3.30 0.98-11.10
6.51 1.28-33.01

6.88 2.19-21.58

6.66 2.15-20.61

9.12 2.22-37.39
20.00 3.79-105

1.72  0.50-5.96
3.71 1.00-10.35
1.40  0.69-2.86
151  0.24-9.58
341 1.52-7.64

"p<0.05,” p<0.01,” p<0.001. European and non-European were groupelbeof small numbers of subjects”*non computable.



Some methodological aspects warrant comments. Ddy svas based on a self-administered anonymous
questionnaire but it is widely used and arguabgyoad tool to study the living conditions, mentahlle, and
behaviors of adolescents [6, 15, 16, 19]. A stuthorg adolescents showed that self-reported date wer
corroborated by independent teacher reports [20rGthe large number of statistical tests caraet type |
error may be a concern, but it has to be pointeédhat most tests were significant at the 0.00&llewith very
great OR estimates. Strengths of the study alserde$o be mentioned. The participation rate wak.hrhe
prevalence of a wide range of health/behaviour@mués (substance use, sleep disorders, asthmagssiepre
symptoms, suicidal behaviours, victim of violenemd involvement in violence) measured using theesam
measures was similar with that of a survey on sesstative sample of French adolescents [6, 14].

We concluded that immigrant students had a higisérfor suicidal behaviors depending on their arigi
The risk was very highly mediated by family chaesistics, school difficulties, unhealthy behavioas\d
mental health. Public policy may focus on thesaudss This should promote school achievement and
community participation.
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