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Introduction

Becoming a teenage mother in Western societies is a phenomenon often associated with various psychosocial problems.

The socioeconomic status of teenage mothers is on average lower compared with older mothers [START_REF] Moffitt | Risk Study Team (2002) Teen-aged mothers in contemporary Britain[END_REF][START_REF] Maughan | Secular change in psychosocial risks: the case of teenage motherhood[END_REF]. Both teenage mothers [START_REF] Moffitt | Risk Study Team (2002) Teen-aged mothers in contemporary Britain[END_REF][START_REF] Schmidt | Moderate to severe depressive symptoms among adolescent mothers followed four years postpartum[END_REF][START_REF] Henretta | Early motherhood and mental health in midlife: a study of British and American cohorts[END_REF][START_REF] Genna | Risk factors for young adult substance use among women who were teenage mothers[END_REF] and their children [START_REF] Moffitt | Risk Study Team (2002) Teen-aged mothers in contemporary Britain[END_REF][START_REF] Shaw | Teenage children of teenage mothers: psychological, behavioural and health outcomes from an Australian prospective longitudinal study[END_REF][START_REF] Fergusson | Maternal age and educational and psychosocial outcomes in early adulthood[END_REF][START_REF] Ekeus | Psychiatric morbidity is related to parental age: a national cohort study[END_REF] have an increased risk of mental health problems. Children of teenage mothers are more likely to be involved with delinquent behaviour [START_REF] Shaw | Teenage children of teenage mothers: psychological, behavioural and health outcomes from an Australian prospective longitudinal study[END_REF][START_REF] Fergusson | Maternal age and educational and psychosocial outcomes in early adulthood[END_REF] and to have problems in school [START_REF] Moffitt | Risk Study Team (2002) Teen-aged mothers in contemporary Britain[END_REF][START_REF] Shaw | Teenage children of teenage mothers: psychological, behavioural and health outcomes from an Australian prospective longitudinal study[END_REF][START_REF] Fergusson | Maternal age and educational and psychosocial outcomes in early adulthood[END_REF]. They also have a higher risk of teenage pregnancy [START_REF] Woodward | Risk factors and life processes associated with teenage pregnancy. Results of a prospective study from birth to 20 years[END_REF] and motherhood [START_REF] Meade | The intergenerational cycle of teenage motherhood: an ecological approach[END_REF], themselves.

Several studies have been conducted on the factors associated with teenage pregnancy. There is evidence of low socioeconomic status, broken family structure, unsuccessful bonding between parent and child and other family factors [START_REF] Imamura | REPROSTAT 2 group (2007) Factors associated with teenage pregnancy in the European Union countries: a systematic review[END_REF][START_REF] Miller | Family relationships and adolescent pregnancy risk: a research synthesis[END_REF], as well as of psychiatric determinants such as conduct problems and other externalising symptoms [START_REF] Maughan | Secular change in psychosocial risks: the case of teenage motherhood[END_REF][START_REF] Woodward | Risk factors and life processes associated with teenage pregnancy. Results of a prospective study from birth to 20 years[END_REF][START_REF] Fergusson | Educational, psychosocial, and sexual outcomes of girls with conduct problems in early adolescence[END_REF][START_REF] Colman | Outcomes of conduct problems in adolescence: 40 year follow-up of national cohort[END_REF][START_REF] Woodward | Early conduct problems and later risk of teenage pregnancy in girls[END_REF][START_REF] Woodward | Teenage pregnancy: cause for concern[END_REF][START_REF] Miller-Johnson | Motherhood during the teen years: a developmental perspective on risk factors for childbearing[END_REF][START_REF] Bardone | Adult physical health outcomes of adolescent girls with conduct disorder, depression, and anxiety[END_REF][START_REF] Jaffee | Pathways to adversity in young adulthood among early childbearers[END_REF].

In addition, a low level of education and educational expectations, as well as a dislike of school, are known to be associated with teenage pregnancy [START_REF] Imamura | REPROSTAT 2 group (2007) Factors associated with teenage pregnancy in the European Union countries: a systematic review[END_REF]. Underwood et al. suggested that controversial peer status in school is associated with becoming a teenage mother [START_REF] Underwood | Childhood peer sociometric status and aggression as predictors of adolescent childbearing[END_REF]. In another study, however, peer status groups did not differ from each other in this respect [START_REF] Miller-Johnson | Motherhood during the teen years: a developmental perspective on risk factors for childbearing[END_REF].

A school-and peer-related factor, which has not been examined previously in relation to becoming a teenage mother, is bullying. The most widely accepted definition for bullying is the one by Olweus [START_REF] Olweus | Victimization by Peers: Antecedents and Long Term Outcomes[END_REF]: A person is bullied when he or she is exposed, repeatedly and over time, to negative actions on the part of one or more persons. The universality and harmfulness of bullying have been widely recognised. Population-based studies indicate that 20 to 30 % of school children are frequently involved in bullying as bullies and/or victims [START_REF] Forero | Bullying behaviour and psychosocial health among school students in New South Wales, Australia: cross sectional survey[END_REF][START_REF] Dake | The nature and extent of bullying at school[END_REF][START_REF] Kumpulainen | Children involved in bullying at elementary school age: their psychiatric symptoms and deviance in adolescence. An epidemiological sample[END_REF][START_REF] Wolke | Bullying involvement in primary school and common health problems[END_REF][START_REF] Nansel | Bullying behaviors among US youth: prevalence and association with psychosocial adjustment[END_REF]. Bullies and victims of bullying are more likely than other children to suffer from a wide variety of problems, including depression and anxiety [START_REF] Hawker | Twenty years' research on peer victimization and psychosocial maladjustment: a meta-analytic review of cross-sectional studies[END_REF][START_REF] Arseneault | Bullying victimization uniquely contributes to adjustment problems in young children: a nationally representative cohort study[END_REF], low selfregard, [START_REF] Egan | Does low self-regard invite victimization?[END_REF] and violent behaviour [START_REF] Nansel | Relationships between bullying and violence among US youth[END_REF]. Moreover, bullying behaviour during childhood is related to future psychiatric problems [START_REF] Olweus | Victimization by Peers: Antecedents and Long Term Outcomes[END_REF][START_REF] Kumpulainen | Children involved in bullying at elementary school age: their psychiatric symptoms and deviance in adolescence. An epidemiological sample[END_REF][START_REF] Kim | School bullying and youth violence: causes or consequences of psychopathologic behavior?[END_REF]. Previous studies have suggested that bully-victims are the most troubled in terms of outcomes [START_REF] Kumpulainen | Children involved in bullying at elementary school age: their psychiatric symptoms and deviance in adolescence. An epidemiological sample[END_REF][START_REF] Kim | School bullying and youth violence: causes or consequences of psychopathologic behavior?[END_REF][START_REF] Sourander | Childhood bullies and victims and their risk of criminality in late adolescence: the Finnish From a Boy to a Man study[END_REF].

The aim of the present study is to examine whether bullying others or being a victim of bullying during childhood is associated with becoming a mother in adolescence. If an association does indeed exist, then the further aims are to test 1) whether it can be explained by psychiatric symptoms or by risk factors related to family background, 2) whether it is stronger among girls who are bullies, victims of bullying, or those who are both and 3) whether its strength varies according to the informant of bullying (teacher, parent and child).

Methods

The study is a part of the "Finnish 1981 Birth Cohort Study", a multicentre child psychiatric study in Finland. The baseline assessment was conducted in 1989, and the register data for the follow-up were collected from 1994 to 2000.

Informed consent was obtained from the children's parents at baseline. The way in which the combined information from questionnaires and register data was analysed did not allow identification of the subjects. The Ethics Committee of the Intermunicipal Hospital District of Southwest Finland approved the research plan.

Participants

The original study sample was drawn from the total population of Finnish children born in 1981 (n = 60,007). It consisted of 6017 children, which was 10 % of the basic population. Of the selected 6017 children, 5813 (96.6 %) took part in the study in 1989. The number of female participants was 2867. Almqvist et al. [START_REF] Almqvist | Design and subjects of a Finnish epidemiological study on psychiatric disorders in childhood[END_REF] have previously presented the design and subjects of this study and shown that the sample is nationally representative. At follow-up, the girls in the cohort were identified by linking their personal identification number with the data in the Finnish Hospital Discharge Register. Of the 2867 girls studied in 1989, information about both bullying in childhood and births under the age of 20 was obtained for 2507 (87.4 %).

Assessment at age eight Data collection at baseline was organised through teachers. The teachers sent parent questionnaires via the children to the parents, and the parents returned them in a sealed envelope to the teachers. The children filled in their own questionnaires in the classroom.

Bullying

At baseline, three informants were utilised to assess bullying behaviour: the child himself/herself, a parent, and a teacher. The children were asked about bullying by giving them three alternatives from which to choose: 1 = I do not usually bully other children, 2 = I sometimes bully other children, 3 = I bully other children nearly every day. Furthermore, children were asked about being victims of bullying: 1 = Other children do not usually bully me, 2 = Other children sometimes bully me, 3 = Other children bully me nearly every day. Similar questions focusing on bullying and victimization were included in parent and teacher questionnaires, with probe and response items worded as follows: The child bullies other children/is a victim of bullying: 1 = Doesn't apply, 2 = Applies somewhat, 3 = Certainly applies. In the present study, only two categories were used for the frequency of bullying/victimization and therefore options 2 and 3 were pooled together in all of the analyses. The respondents at age eight were hence classified as never bully or ever bully, never victim or ever victim and the combinations of these alternatives. The extent of bullying and victimization was investigated both by combining the information obtained from the child, parent and teacher, and by using the informant-specific variables. When the combined variables were used, bullying or victimization was considered to exist if it was reported by at least one informant.

Confounding variables

The confounding variables used in this study were childhood psychopathology, family structure, and age and educational level of the girl's mothers. The psychopathology score was based on the sum score of the Rutter Parent and Teacher Scales [START_REF] Rutter | A children's behaviour questionnaire for completion by teachers: preliminary findings[END_REF][START_REF]Education, Health and Behaviour[END_REF]. The bullying/victimization items were removed from the sum scale. The Rutter scales comprise conduct, attention and emotional subscales. The psychopathology variable was used as continuous. As regards factors pertaining to family, the intact family structure was defined as living with two biological parents. Any other kind of family arrangement was referred to as a non-intact family structure. The parents' educational level was studied through the mother's completion of upper secondary school only, due to the low number of reports from fathers. Not completing upper secondary school was considered as having low educational level. The girls' mothers who were born in the year 1961 or later were referred to as young mothers and those born in 1960 or earlier were referred to as old mothers.

The outcome

Information concering deliveries in 1994-2000 was based on the Finnish Hospital Discharge Register. The register is maintained by the National Institute for Health and Welfare and is one of its most frequently used registers for research purposes [START_REF] Gissler | Finnish health and social welfare registers in epidemiological research[END_REF]. It covers the diagnoses and the days of admission and discharge in all public and private inpatient care units in Finland. Less than 0.5 % of Finnish babies are born outside hospital [START_REF] Vuori | Newborn children 2006[END_REF], and less than 0.5 % of mothers leave the hospital the same day they give birth [START_REF] Vuori | Parturients, births and newborns 2007[END_REF], which means that more than 99 % of births should be included in the Hospital Discharge Register. The coverage and quality of the register is generally considered to be good [START_REF] Gissler | Finnish health and social welfare registers in epidemiological research[END_REF]. A study on the reliability of the register showed that 99 % of the diagnoses indicating a delivery matched those in the patient records [START_REF] Aro | Reliability of hospital discharge data concerning diagnosis, treatments and accidents[END_REF]. In the present study, the the ICD10 diagnostic codes indicating a delivery represented the information collected. Information pertaining to the mothers' age at birth was only available with an accuracy of one year. Teenage mothers were defined as those who were younger than 20 when they gave birth.

Statistical Analysis

Associations between childhood variables and becoming a teenage mother were quantified by calculating odds ratios (OR) with 95 % confidence intervals (CI) using logistic regression analysis. The odds ratios for continuous variables (related to child psychopathology) were calculated for the change in one standard deviation unit (SD). The reference group was defined as girls who had not given birth under the age of 20. Both single predictor and multipredictor analyses were conducted with combined bullying variables, including information from all informants, and with informant-specific bullying variables. Statistical computations were conducted with the SAS System for Windows, release 9.2/2008.

Results

In the total sample, 51.8 % of girls had never bullied others nor been bullied. The proportion of those who had never bullied others, but had sometimes or frequently been victims of bullying according to at least one informant, was 24.1 %, whereas 8.1 % had sometimes or frequently bullied others, but never been victims themselves. Further, 16.0 % of girls were classified as bully-victims since they had at least sometimes bullied others as well as been bullied. The number of teenage mothers in the total sample was 128 (4.8 %).

The odds ratios for the risk of becoming a teenage mother when the combined bullying variables were used are indicated in Table 1. Both bullies and victims had a higher odds of becoming a teenage mother compared with those who were never victims nor bullies. In the single predictor analysis the odds ratio was highest (2.7) among bullyvictims, but when the three groups were compared with each other instead of being compared with the group "never bully -never victim", no statistically significant differences were found. The associations remained significant when adjusted for the mother's age and educational level and family structure (Model 1 in Table 1), these associations remained significant. However, when also adjusted for childhood psychopathology (Model 2 in Table 1), the associations remained significant for bullies and bully-victims, but not for pure victims.

When the reports of bullying from the parents, teachers and girls themselves were analysed separately, a statistically significant association was found between each informant's report of bullying others and becoming a teenage mother.

Parent and teacher reports but not girl's self-report of victimization were associated with becoming a teenage mother.

When the reports were included in the two multipredictor models, one for bullying and the other for victimization, it was evidnet that the parents', teachers' and children's report of bullying and victimization were all associated with becoming a teenage mother independently of each other (Table 2).

Discussion

It is known from previous research that girls who suffer from psychiatric problems or have a certain type of family background are more likely to become teenage mothers. What this study adds is that bullying in childhood is also associated with becoming a teenage mother. This information contributes to a wider understanding of girls' peer relationships, psychopathology and sexual behaviour.

The first finding of this study indicated that female bullies are at risk of becoming teenage mothers, regardless of the baseline psychopathology or previously known family-related risk factors. Considering that psychiatric problems are known to increase the risk of teenage pregnancy, and to be related to bullying, it is interesting that bullying and psychopathology seem to be independent risk factors. This may suggest that at least the female bullies who become teenage mothers, use more subtle and less physically aggressive ways of bullying and are not necessarily categorised as having conduct problems or other psychiatric symptoms. When adjusted for psychopathology, the association between bullying behaviour and becoming a teenage mother seemed to be stronger for bullies than for bully-victims. This may reflect a more severe psychological disturbance among bully-victims [START_REF] Kumpulainen | Bullying and psychiatric symptoms among elementary school-age children[END_REF].

There are several ways to approach the association between bullying and becoming a teenage mother. Bullying can be considered as a form of interpersonal aggression. Girls' aggression is more often indirect or relational in contrast to overt physical aggression [START_REF] Prinstein | Overt and relational aggression in adolescents: social-psychological adjustment of aggressors and victims[END_REF][START_REF] Crick | Relational aggression, gender, and social-psychological adjustment[END_REF]. Although relational aggression is no less harmful to its victims [START_REF] Prinstein | Overt and relational aggression in adolescents: social-psychological adjustment of aggressors and victims[END_REF][START_REF] Crick | Relational and overt forms of peer victimization: a multi-informant approach[END_REF], it may still be better accepted among peer group members [START_REF] Salmivalli | Aggression and sociometric status among peers: do gender and type of aggression matter?[END_REF]. Girls' use of indirect aggression has been shown to correlate negatively with their rejection among boys in particular [START_REF] Salmivalli | Aggression and sociometric status among peers: do gender and type of aggression matter?[END_REF]. The social position and quality of peer relations may also be reflected in bullies' romantic relationships and their sexual behaviour. Bullies seem to start dating earlier and participate in more advanced forms of dating, but their relationships also tend to be less supportive and more violent relationships [START_REF] Connolly | Dating experiences of bullies in early adolescence[END_REF]. It may be that girls who bully others have learnt that aggression is a way of forming interpersonal relations. This corresponds to research indicating that children's insecure attachment is linked to behaviour problems [START_REF] Greenberg | Correlates of clinic referral for early conduct problems: variable-and person-oriented approaches[END_REF][START_REF] Guttmann-Steinmetz | Attachment and externalizing disorders: a developmental psychopathology perspective[END_REF]. Research has suggested that both bullies [START_REF] Shields | Parental maltreatment and emotion dysregulation as risk factors for bullying and victimization in middle childhood[END_REF] and pregnant teenagers [START_REF] Miller | Family relationships and adolescent pregnancy risk: a research synthesis[END_REF] have experienced family dysfunction more often than their non-bullying or non-pregnant peers. It is also possible that bullies are more willing to have a child than their non-bullying peers. A study by Connolly et al. [START_REF] Connolly | Dating experiences of bullies in early adolescence[END_REF], suggested that bullies are prepared to engage in undesirable activities to keep their partners and consider their relationships very important. The desire for intimacy may also be related to positive attitudes toward parenthood. Unfortunately, differentiating between girls whose baby was intended and wanted, and those for whom motherhood was unplanned or even unwanted was not possible in the present study. Further studies would also be needed to examine if bullies learn different modes of parenting behaviour as compared to their non-bullying peers.

The second finding of this study indicated that victimization at age eight alone is not associated with becoming a teenage mother, after controlling for childhood psychopathology. This may indicate that the association between childhood victimization and later becoming a teenage mother is a function of psychopathology rather than the victimization per se. One possible explanation would be that victims suffer from depression or other psychiatric problems [START_REF] Hawker | Twenty years' research on peer victimization and psychosocial maladjustment: a meta-analytic review of cross-sectional studies[END_REF][START_REF] Klomek | Bullying, depression, and suicidality in adolescents[END_REF], and they may have a tendency to use rapidly initiated sexual activity with multiple partners as a means of coping with feelings of depression and emptiness [START_REF] Becker-Lausen | Integration of teen pregnancy and child abuse research: identifying mediator variables for pregnancy outcome[END_REF]. To be able to feel some control and confidence, the victims, who deal with a situation over which they have no control (peer victimization), put themselves in a controlled situation (pregnancy/being a mother). In other cases, the pregnancy may be a result of sexual victimization, which is a specific extreme form of victimization, frequently neglected in the bullying literature. In these cases, the childhood "no control" situation is repeated in adolescence. This option is in line with previous studies indicating that childhood sexual abuse has been found to place girls at increased risk of subsequent adolescent pregnancy [START_REF] Noll | Childhood sexual abuse and adolescent pregnancy: a meta-analytic update[END_REF].

The third finding of this study involved the fact that reports of bullying and victimization from different informants were independently associated with becoming a teenage mother. Cross-informant agreement about bullying behaviour is typically low [START_REF] Ronning | Cross-informant agreement about bullying and victimization among eight-year-olds: whose information best predicts psychiatric caseness 10-15 years later?[END_REF] and therefore different girls may be considered as bullies or victims by their teachers, parents and themselves. Peer reports of bullying behaviour were not available in the present study, but others suggest that it correlates well with self-report [START_REF] Prinstein | Overt and relational aggression in adolescents: social-psychological adjustment of aggressors and victims[END_REF][START_REF] Crick | Relational and overt forms of peer victimization: a multi-informant approach[END_REF].

There are several strengths in the design of this study. The sample was relatively large and nationally representative, the baseline assessment was founded on multiple informants and conducted as early as at the age of eight, the attrition rate was low and the outcome measure was based on reliable register data. However, there are limitations particularly concerning the data collected in childhood. The information on bullying behaviour was based on only a few questions.

The type of bullying was not specified, and the duration of bullying was not included; nor was there a survey of whether the bullies in the sample bullied girls or boys, or whether the victims in the sample were bullied by girls or boys. In addition, only two categories were used for the frequency of bullying and victimization. However, a post-hoc analysis showed that girls who bullied/were victimized sometimes and girls who bullied/were victimized frequently did not significantly differ in their risk of becoming a teenage mother. The small amount of observations, however, posed a limitation on the analysis for bullies, i.e. there were only three teenage mothers, who had bullied others frequently.

Finally, developmental reasoning was limited because both bullying and psychopathology were assessed only in childhood, and the exact timing of childbirth was not known.

Conclusions

The association between bullying in childhood and becoming a mother in adolescence is a new finding, which may have practical implications in sexual health education and teenage pregnancy prevention, especially in school settings.

School counsellors should be urged to openly discuss involvement in childhood bullying behaviour and target those involved for teenage pregnancy prevention. It is not known whether the prevention of bullying has an impact on the incidence of teenage pregnancies. It has been suggested that improving the school ethos might reduce teenage pregnancy levels, but no strong evidence is yet available [START_REF] Bonell | Improving school ethos may reduce substance misuse and teenage pregnancy[END_REF]. Further studies focusing on possible pathways between bullying and sexual behaviour are needed. Particular attention should be paid to the different types of problems in peer relations, their association with sexual development and the quality of intimate relationships. 

Table 1 . Results of single and multipredictor logistic regression models with a binary response (birth < 20 years or not) and combined bullying variables at age eight.

 1 Multivariate model 1 included pooled reports of bullying behaviour, mother's educational level, mother's age and family structure. Multivariate model 2 included pooled reports of bullying behaviour, mother's educational level, mother's age, family structure childhood psychopathology (Rutter total score, parents' and teachers' report combined). The other three groups were compared with the "never bully or victim" group. OR = odds ratio, CI = confidence interval, *p < 0.05, **p < 0.01, ***p < 0.001

		Teenage mothers	Univariate analysis OR (95 % CI)	Multivariate anal
		n	%	Model 1
	Never bully nor victim	1299	3.1	ref
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