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Abstract
The aim of this study was to investigate, using a longitudinal design, the possible long-term effects
of adolescent family background, school performance and substance use on educational performance,
psychiatric disorders and substance use related problems during adulthood.
A large, prospectively collected general population birth cohort (n = 11017), the Northern Finland
1966 Birth cohort, was used as study population. The database provided information on features of
the primary family. The information on the cohort members' school performance, smoking, alcohol
use and other substance use was obtained from a questionnaire mailed to the cohort members in 1980.
Also information on school performance in various school subjects was obtained at the end of
compulsory schooling at the age of 16. The level of education by the age of 31 was gathered from the
national Registry of Educational Statistics in Finland. The relevant data for drunk driving offences
were collected from the Ministry of Justice files. The Finnish Hospital Discharge Register was used
to identify all hospital-treated psychiatric patients.
Parental divorce increased the risk of adult educational underachievement. Other family
background factors such as unwanted pregnancy, low maternal education and large family size were
also associated with low adult educational performance. A history of drunk driving offences was
associated both with impaired school performance in adolescence and with educational
underachievement in early adulthood. Adolescent regular alcohol use, smoking and other substance
use increased the risk for drunk driving offences and hospital-treated substance use disorders in
adulthood. The smoking rate among psychiatric patients was about 1.5 times higher than among
control subjects without psychiatric hospital treatment. The proportion of smokers was about 50%
among subjects with schizophrenia. The initiation age of regular smoking was closely related to the
age of onset of schizophrenia, but not to other mental disorders. Among schizophrenia patients the
increased likelihood of smoking was associated with paternal smoking in the family environment, but
not with any other background factors. Low overall mean scores and low combined mathematical and
natural science scores at the end of compulsory school were associated with adult regular smoking
among schizophrenia patients.
This study gives new information on risk factors that affect educational attainment, substance use
related problems and psychiatric morbidity within the developmental pathway from adolescence to
adulthood.

Keywords: adolescent, educational status, family characteristics, schizophrenia, smoking,
substance use
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1 Introduction
During adolescence, a person moves psychologically away from the primary family
towards the roles that are available in the larger social environments. Therefore, as
occupational life in Finland and other Western countries is changing rapidly nowadays,
this inevitably has a strong effect on adolescent development. In a modern, educationbased society educational and lifestyle demands for employees are high. Continuing
education after compulsory school is very common in Finland, since about 86% of 17-to18-year-old adolescents continue their education either in upper secondary schools or
vocational schools (Haven 1998). Therefore, remaining at the basic educational level
without any upper secondary or vocational education can be regarded as a sign of social
exclusion. The same factors that are known to lie behind educational failures also lie
behind the adoption of a health-endangering lifestyle. The interplay between education
and health-related lifestyle forms a selection process in relation to future health and social
status (Koivusilta 2000). Formal educational achievement is proposed to serve as a
surrogate measure for behavioural, psychological and cognitive variables, which are
primary mediators affecting the incidence, prevalence, morbidity and mortality of many
common, chronic, somatic diseases (Pincus & Callahan 1994).
The family is a key social institution within which the bio-psychosocial development
of the child is nurtured. It is a popular view that the optimal child-rearing environment
occurs in families with two married parents who are biologically related to their children.
However, the number of divorces has increased sharply, and the number of children born
to unmarried mothers has also been growing (Statistics Finland 1999). Therefore, in
modern Western societies with more liberal attitudes, children raised in single-parent
families hardly face any negative attitudes or personal and institutional discrimination.
On the other hand, dysfunctional parental relationships, stress and socioeconomic
disadvantage might be related to children’s problems in adjustment after family
transitions (Hetherington et al. 1998).
The prevalence of adolescent smoking, hazardous alcohol use and most categories of
illicit drug use are unacceptably high in most developed countries (Hibell et al. 2000).
The adolescent’s problem behaviour and health-damaging lifestyle can be seen as signs of
unsuccessful and inadequate coping. Early onset alcohol use, regular smoking and drug
use in adolescence is known to predict alcohol-related problems later in life (Grant &
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Dawson 1997, Grant 1998, Grant & Dawson 1998). The earlier the onset of adolescent
alcohol use, the greater the risk for subsequent abuse of alcohol and related problem
behaviours in adolescence (Hawkings et al. 1997). In Finland, alcohol policy has
previously involved both keeping prices high through taxation and restrictions on the
production and sale of alcohol. Following accession to the EU, Finland has been forced to
give up the earlier aspect of alcohol policy as a part of social and health policy.
Harmonisation of tax levels and increasing possibilities for tax-free imports of alcoholic
beverages makes it increasingly difficult to combat the harmful effects of alcohol
(Österberg 2004).
Adolescent smoking has been linked both with educational failures (Koivusilta 2000,
Isohanni et al. 2001b) and with various problem behaviours (Turbin et al. 2000). Youthful
initiation of smoking appears to be influenced by family environment, ethnicity,
personality, economics, comorbidity, attitudes and beliefs, social networks and genetics
(Baker et al. 2004). Cigarette smoking in adolescence is associated with various types of
psychopathology, such as disruptive behaviour disorders and depression (Brown et al.
1996). Also in adulthood persons with mental illness are about twice as likely to smoke
compared to other persons (Lasser et al. 2000). Individuals with diagnosable mental
disorders are estimated to consume nearly half of all the cigarettes smoked in the USA,
and mentally ill cigarette smokers, like other smokers, are at heightened risk of smoking
related vascular diseases and cancers (Lasser et al. 2000).
Professor (emerita) Paula Rantakallio started the prospective Northern Finland 1966
Birth Cohort, which is now known as the Northern Finland Health and Well-being Study.
The original purpose of this cohort was to describe and analyse the risk factors for
perinatal deaths and low birth weight. Severe mental disorders, especially schizophrenia
(Isohanni et al. 2000b, Isohanni et al. 2004) and criminality (Rantakallio et al. 1992a,
1992b, Räsänen et al. 1998, 1999a) are currently important focuses for psychiatric
research in the Northern Finland Birth Cohort. School performance and adult educational
achievements of cohort members have also been comprehensively studied (Isohanni
2000).
This study is part of the psychiatric follow-up project of the ongoing Northern Finland
Health and Well-being Study. The purpose of the present thesis is to focus especially on
the period of adolescence of cohort members. The aim was to find specific adolescent
predictors of later psychiatric disorders and other adult adversities among cohort
members.

2 Review of the literature
2.1 Childhood and adolescent family background
2.1.1 Family type
A single-parent family consists of one custodial parent and a number of dependent
children. Most commonly single-parent family is formed after parental loss, i.e. divorce
or parental death, but there is also an increasing number of single-parent families with
never-married mothers (Statistics Finland 1999). In Finland the number of children raised
in single-parent families has increased from 10% in 1985 to 16% in 1999 (Statistics
Finland 2000).
About 85% of single-parent families are made up by the mother and child/children
(Statistics Finland 2000). Joint custody (i.e. both parents are responsible for custody even
though the child/children lives with another parent) was quite common in Finland during
the time the cohort members were adolescents. In 1985 63% of divorced parents and 91%
of parents with children born out of wedlock made an agreement of joint custody. 75% of
these children met the other parent regularly (Haataja 1991).
The offspring from single-parent families have been shown to suffer from mental
health problems in childhood more commonly than the offspring of two-parent families
(Moilanen & Rantakallio 1988, Amato & Keith 1991). Both in late adolescence (Aro &
Palosaari, 1992) and in adulthood (Mäkikyrö et al. 1998, O’Connor et al. 1999) persons
with a single-parent family background have reported to suffer from depression more
commonly than persons with two-parent family background. Also the presence of other
adult mental health problems, such as anxiety disorders and alcoholism, are positively
correlated with parental loss or parental divorce in childhood or adolescence (Torgersen
1986, Kendler et al. 1996). In addition, the physical health of offspring of single-parent
families has been reported to be worse than that of peers with two-parent family
background (Mauldon 1990, Lundberg 1993, Sauvola et al. 1999). There is also some
evidence that single-parent family background may be associated with an increased
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likelihood for premature deaths (Romelsjö et al. 1992, Lundberg 1993, Mansfield et al.
1999).
Pre-separation marital conflict (Smith 1990), family dysfunction (Blum et al. 1988)
and interparental and parent-child conflicts after divorce (McCombs & Forehand 1989)
have been suggested to explain children’s various adjustment problems in single-parent
families. However, children have been shown to be at equal risk for developing problems
in adjustment when they grow up in either a conflicted two-parent home, or in a singleparent home (Hetherington & Stanley-Hagan 1999). Some divorced parents continue to
have relationships involving a lot of conflict, in which the child often is caught in the
middle. On the other hand, divorce may also present a chance to escape from conflict, to
a more harmonious, fulfilling relationship (Hetherington & Stanley-Hagan 1999).
Many earlier studies originate from the USA or UK where the offspring of single
parent families may face more negative stereotyping of various kinds as well as personal
or institutional discrimination, and where the social support arrangements are less
effective than in the Nordic countries. An earlier study from the Northern Finland 1966
Birth Cohort indicated that in modern Finland, single-parent family background has had
only minor effects on child’s well-being in most of the offspring (Sauvola 2001).

2.1.2 Social class and parental education
Socio-economic status (SES) can be characterised by education, profession, occupation,
income, or some combination of these. In our current information-based society,
education may be seen as the first, obligatory step on the pathway to individual SES.
Parental SES has been shown to affect adult offspring’s somatic and psychological health
even in adulthood and these inequalities persist even after controlling for a person’s own
SES (Huurre et al. 2003).
It is known that low social class of the family (Kuusinen 1986, Havén 1998), and low
maternal education (Olsén 1997) are risk factors for later educational underachievement
of a child. According to Koivusilta (2000) the decision to continue education after
compulsory years depends on the guardians’ occupation and educational level, while
parental occupation more strongly reflects the economic resources of the family and
parental education would include more cultural factors. In a recent Finnish longitudinal
study, the educational level of the mother was found to predict the educational level of
her child by the age of 34-35 years. In that study the educational culture capital of the
parents was hypothesised to reflect the educational goals they have for their children,
which in turn often affect the personal goals of the children. The mothers play a central
the role in the child’s upbringing to puberty, and the relatively higher importance of the
mothers’ educational level compared to that of the fathers was also explained by the
increased number of parental divorces frequently leading to the children living with
single mothers (Kärkkäinen 2004).
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2.1.3 Other family background factors
Other family factors that might affect the child’s psychological development include
wantedness of pregnancy (Myhrman 1992), birth order and the number of siblings
(Kemppainen 2001) and residential mobility (Vuorenkoski et al. 1998). Further, marital,
parent-child, and sibling relationships contribute to differences in the adjustment and
coping of children within various family types (Hetherington & Stanley-Hagan 1999).
Unwanted births represent pregnancies that the mother did not want either at the time
of conception or at any subsequent time (Rantakallio 1969, Rantakallio & Myhrman
1990). In the Northern Finland 1966 Birth Cohort unwanted pregnancy has been found to
be associated with poor social competence (Myhrman 1988), low school performance of
the child (Rantakallio & Myhrman 1980) and adult educational underachievement
(Myhrman et al. 1995). Unwanted pregnancy of the mother has also been shown to be a
risk factor for developing schizophrenia in her offspring (Myhrman et al. 1996).
A high number of siblings is reported to correlate significantly with a decreased
number of total years of education of the children (Blake 1986). This may be a result of
diluting parental economic resources, but there is also evidence that children from
smaller families perform better in tests on intellectual ability than children from large
families (Polit 1982). In the Northern Finland 1966 Birth Cohort offspring born to
mothers who had undergone at least six deliveries had an about 2-fold risk for psychoses
other than schizophrenia, alcoholism and depressive disorders when compared to cohort
members born to mothers who had fewer children (Kemppainen et al. 2000)

2.2 Adolescent development
2.2.1 Normal adolescent development
Transition from childhood to adolescence is marked by the emergence of puberty.
Adolescence can be divided into three periods: early adolescence (around 12-14 years),
adolescence proper (15-17 years) and late adolescence (18-21 years). Adolescence ends
when mature identity and self-support are achieved, and young adulthood is considered to
begin at around 20 to 22 years of age (Aalberg & Siimes 1999).
Adolescence is a life stage during which a movement occurs away from the
confinement of the family context and towards those roles that are available in the larger
social environments. During adolescence an individual will acquire new skills and
interests, educational, occupational and interpersonal, which will be relied on later during
adulthood (Jessor & Jessor 1977). The specific task during adolescence is identity
formation. The identity in relation to self, family, peers and society is gradually
established and an individual can only make choices associated with occupation, personal
relationships and ideologies through a mature identity (Erikson 1983).
In psychodynamic literature adolescence is described as a phase with oppositional,
rebellious, and resistive strivings, the stages of experimentation, the testing of the self by
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going to excess and these features are believed to have a positive usefulness in the
adolescent process of self-definition (Blos 1962). However, there is accumulating
empirical evidence that adolescence is not a period of "normative disturbance" (Steinberg
& Morris 2001). Epidemiological studies have revealed that, in contrast with earlier
thinking, the majority (80%) of adolescents manage the transition to adulthood without
severe emotional upheaval or extensive turmoil (Offer & Schonert-Reichl 1992).

2.2.2 School performance
An optimal learning environment is provided by high student cognitive ability, selfefficiency and intrinsic motivation (Boekaerts 1991). However, according to Blos (1962),
"in the end of latency period the child becomes more difficult to reach, to teach, and to
control". When the child enters the phase of adolescence he/she may have difficulties
with concentration, low learning motivation and problems with school performance
(Aalberg & Siimes 1999).
In Finland, as in most Nordic countries, a nine-year school system provides the
education for all children of compulsory school age. Every Finnish citizen is required to
complete this basic education. After compulsory school, students are selected for postcompulsory education, upper secondary education or vocational education, in a joint
nationwide selection procedure.
Single-parent family status has frequently been linked to problems in school
performance. Children (Mulholland et al. 1991) and adolescents (Aro & Palosaari 1992)
with divorced parents have been found to have lower scholastic performance than their
controls with two parents. Adolescents who had experienced family dissolution or family
reconstitution were also reported to show lower academic performance in a large Swedish
population based study (Jonsson & Gähler 1997).
Scholastic performance has been one major factor studied within the Northern Finland
1966 Birth Cohort. School performance has been operationalised in several ways, such as
by using type of school (normal vs. special school), school class level (grade) at the age
of 14 and mean school marks at the age of 16 years. Earlier studies addressing school
performance in the Northern Finland 1966 Birth Cohort have shown that low school
performance is more common among subjects with low-birth weight and neurological
handicap (Rantakallio & von Wendt 1985) and associates to late psychomotor
development during the first year of life (Rantakallio et al. 1985). In the 1966 Birth
Cohort, 2% of children did not attend a regular school, while 4% were in a regular school
but in a lower class than appropriate at the age of 14 years (Rantakallio & von Wendt
1986). An intelligence test was administered to 52% of the children who were in a regular
school but in a lower class than age appropriate, and 18% of those tested had an
intelligence quotient (IQ) below 86.
The associations between education and delinquency have also been studied in the
Northern Finland 1966 Birth Cohort (Järvelin et al. 1994). Male cohort members who
were attending special schools were found to have a higher incidence of delinquency.
Poor school performance, and especially the inability to pass through elementary school
in a class appropriate for one’s age, was seen as a predictor of later social problems and
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delinquency. After compulsory school, the highest risk for delinquency was found among
those who were not accepted for intermediate education or who did not graduate.
Rantakallio et al. (1995) found that an IQ of 50-84, but not below 50, was most closely
associated with delinquency.
The association of school performance to psychiatric disorders in adulthood has
recently been an important focus for research in the Northern Finland 1966 Birth Cohort.
Children not in their normal grade or not in normal school at the age of 14 were shown to
have a 2 to 8 times higher risk of developing some form of mental disorder than those in
the comparison category (i.e. children in normal grade or school). Further, among
adolescents with non-psychotic disorders, the means of school marks were lower than in
the comparison category, but lower marks did not predict psychotic disorders (Isohanni et
al. 1998). Interestingly, 11% of the pre-schizophrenic boys had excellent school
performance, compared with 3% in the comparison category (Isohanni et al. 1999).

2.2.3 Adolescent substance use
2.2.3.1 Adolescent alcohol use
According to a European school survey, the prevalence of adolescent alcohol use has
increased significantly over the past few years in most countries (Hibell et al. 2000).
Further, teenagers seem to follow adult drinking patterns, with greater overall alcohol
consumption in southern Europe, but more binge drinking in northern Europe (Hibell et
al. 2000). However, the most recent school survey from Finland showed a decrease in
adolescent drunkenness-oriented alcohol use, especially among males, between the years
2001 and 2003 (Rimpelä et al. 2003).
Adolescence is a time of heightened risk for relatively intensive experimental alcohol
drinking. Average longitudinal patterns of use intensity reflect a steady increase in the use
of alcohol until the age of 18 or 21, followed by a subsequent levelling off or deceleration
in growth in the early twenties (Johnston et al. 1994). Among adolescents, discrete
longitudinal patterns in quantity and frequency of alcohol use and in alcohol related
problems can be separated. Colder et al. (2002) assessed adolescent alcohol use patterns
between grades 7 and 12 in a school-based sample. They found five separate alcohol use
patters, namely 1) occasional very light drinkers, 2) escalators in quantity and frequency
of alcohol use, 3) occasional heavy drinkers, 4) rapid escalators and 5) heavy drinkers
with declining frequency. Also other investigators have found that young people’s
drinking habits tend to became more homogenous during the transition from late
adolescence to early adulthood (Pape & Hammer 1996a), and initial drinking habits in
adolescence may have only limited importance for the development of alcohol abuse in
early adulthood (Andersson & Magnusson 1988).
Adolescent alcohol use may also have a transition marking function, since by drinking
and getting drunk adolescents may express separation from parental control, and
involvement in activities that facilitate adolescent identity-formation (Pape & Hammer
1996b). There are studies indicating that adolescent abstainers, especially males, have
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more psychiatric symptoms than those who experience alcohol or drugs following the
example of their peers (Shedler & Block 1990, Pape & Hammer 1996b). Controversially,
in other studies adolescent abstainers have been found to be psychologically healthier and
to report higher quality of life than experimenters (Milich et al. 2000, Topolski et al.
2001).
In a Finnish prospective study by Pulkkinen & Pitkänen (1994) poor school success at
the ages of 8 and 14, conduct problems and low anxiety among males and poor school
success and high anxiety among females predicted problem drinking in young adulthood.
When investigating the social, psychological and environmental risk factors among 15year-old adolescents Laukkanen et al. (2001) found that heavy drinking was associated
with smoking, experimenting with drugs, poor social skills and poor school achievement
in both boys and girls. Furthermore, heavy drinking among girls was associated with
more severe psychosocial dysfunction than among boys, i.e. with psychosomatic
symptoms, negative social self-image, difficulties in concentration and externalizing
symptoms. Early onset and heavy alcohol or substance use in adolescence are associated
in other studies as well with various psychopathologies, i.e. depressive disorders (Hanna
& Grant 1999), disruptive behaviour disorders (Kandel et al. 1999) as well as
hyperactivity and attention problems (Reinherz et al. 2000).

2.2.3.2 Other adolescent substance use
Based on the information collected in European School Surveys (ESPAD) in 1995 and
1999, illicit drug use has increased markedly in many European countries during recent
years (Hibell et al. 2000). In Finland, 10% of 15-to-16-year-old adolescents had used
cannabis, and around 1-2% some other illicit substances during their lifetime. As opposed
to many other European countries where boys used more illicit drugs than girls, in
Finland the proportions were almost equal among boys and girls in 1999 (Hibell et al.
2000). On the other hand, adolescent social exposure to illicit substances has been shown
to decrease in Finland between the years 2001 and 2003 (Rimpelä et al. 2003)
Early family environments, characterised by low SES, large family size, being born to
young parents and parental substance use were found to associate with increased
likelihood for adolescent substance use disorders (Reinherz et al. 2000). In a twin study
by Rhee et al. (2003) accessibility of substances, peer influences and sibling interaction
were environmental factors that had a significant effect on adolescent substance use
initiation. Individual psychobehavioural risk factors for drug use include rebelliousness
or antisocial personality, sensation seeking, psychopathology (i.e. anxiety and
depression), attitudes favourable to drug use, cognitive expectations, and inability to
delay gratification (Newcomb 1997).
A clear relationship has been found between dependence on drugs and other
psychiatric morbidity. Farrell et al. (2001) found that 45% of a drug-dependent
population was assessed as having one and 12% as having two or more other psychiatric
disorders.
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2.2.3.3 Adolescent smoking
According to a recent Finnish adolescent health survey, 23% of 14-to-18-year-old males
and 26% of females were regular daily smokers (at least one cigarette per day) in the year
2003. The survey also provided evidence that smoking has steadily increased among
adolescent females since 1993, and the prevalence of female smoking exceeded that of
the males for the first time in 2003 (Rimpelä et al. 2003).
Nicotine produces effects similar to other addictive drugs, such as sensitisation,
tolerance, physical dependence and feeling of euphoria or elation. In addition, once
nicotine dependence is established the motivation of smoking is strongly influenced by
reduction of withdrawal symptoms, an expectation of stress reduction and conditional
reinforcement (Baker et al. 2004). Among adolescents, those who smoked their first
cigarette at 14 to 16 years of age were 1.6 times more likely to become dependent than
those who initiated smoking older than at age 16 (Breslau et al. 1993).
There are two recent longitudinal cohort studies investigating whether cigarette
smoking in apparently healthy military conscripts alters the risk of subsequently
developing schizophrenia. In the study by Zammit et al. (2003), cigarette smoking in late
adolescence was shown to associate with lower risk of developing schizophrenia, while
the results of Weiser et al. (2004) were controversial.
Several studies have indicated that early onset regular smoking is strongly associated
with adolescent alcohol and drug use, disruptive behaviour disorders and depression
(Brown at al. 1996, Escobedo et al. 1997, Hanna & Grant 1999). For example, in the
prospective study by Brown et al. (1996) adolescent smoking was associated with an
about 3-fold risk for alcohol abuse or dependence when adjusted for age, gender, race,
family type and parental education. It is also suggested that early regular smoking may
play an equal role as alcohol use, or a more insidious one, in the development of use and
dependence of illicit substances (Fleming et al. 1989, Hanna & Grant 1999). Regular
smoking among adolescents is also known to cluster with various high-risk behaviours,
such as engaging in physical fights and drunk driving (Wang 2001).
Teenage smoking has been the focus of several studies from the Northern Finland
Birth Cohort. Juvenile smoking was shown to be associated with parental smoking,
maternal age under 20 years at the time of delivery, single-parent family background, and
low school performance (Rantakallio 1983, Isohanni et al. 1991 Isohanni et al. 1993). A
follow-up study among males in 1990 reported a continuity of smoking habits (Pietilä et
al. 1995). Also, regular daily smoking from adolescence to adulthood was found to be
associated with low adult educational performance (Isohanni et al. 2001b).

2.2.4 Adolescent behavioural problems
Adolescent problem behaviour is defined as a structure of actions that are considered by
the larger society to be inappropriate or undesirable, to depart from widely shared and
institutionalised legal of social norms, and to warrant the exercise of social controls
(Jessor & Jessor 1977). According to problem behaviour theory, the personality system,
the perceived environment system, and the behaviour system are interrelated and
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organised to generate a theoretical resultant, a dynamic state of proneness that
summarises the likelihood of occurrence of problem behaviour (Jessor 1984). In the
development of adolescent personality, features that are associated with problem
behaviour are a decline in value on achievement and intolerance to deviance and an
increased value on independence and social criticism (Jessor & Jessor 1977).
Furthermore, six areas of problem behaviour can be described: 1) activism, 2) drug use,
3) precocious sexual intercourse, 4) alcohol use, 5) problem drinking, and 6) general
deviant behaviour. Since adolescent alcohol use is regulated by law, alcohol use vs.
abstinence as such can be defined as part of problem behaviour. However, more
important and problematic features are frequent drunkenness, negative social
consequences of alcohol use, such as problems with parents or peers, as well as legal
consequences, such as drunk driving and difficulties with the police (Jessor & Jessor
1977).
According to the theory of Moffitt & Caspi (2001) antisocial behaviour can be divided
into two main groups: 1) life-course-persistent and 2) adolescence-limited behaviour. The
former begins in childhood and continues, worsening thereafter, and the latter begins in
adolescence and desists in young adulthood. Gender comparisons have shown a male to
female ratio of 10:1 for childhood-onset type and 1.5:1 for adolescent-onset type of
antisocial behaviour (Moffitt & Caspi 2001). Life-course-persistent antisocial behaviour
is considered to originate early in childhood, when the difficult behaviour of a high-risk
child is exacerbated by a high-risk social environment. The environmental risk factors
comprise factors such as inadequate parenting, disrupted family bonds and poverty and
also, as the child ages, poor relations with peers and teachers. In contrast, adolescencelimited antisocial behaviour may be considered part of the spectrum of normal
development and it emerges alongside puberty, as otherwise healthy adolescents mimic
the life-course-persistent youths as a way to demonstrate autonomy from their parents
(Moffitt & Caspi 2001).

2.3 Adult educational performance
The formal educational system in Finland comprises compulsory (basic) and postcompulsory (upper secondary and tertiary) schooling. The Finnish educational system
offers all citizens equal opportunities to obtain an education regardless of age, domicile,
economic situation, sex or mother tongue. Studying is free of charge for pupils/students
in all educational levels, and studying is supported with social benefits and financial
support arrangements such as study grants, housing allowance and state-guaranteed
student loans (Haven 1999).
Poor education is a critical determinant of many lost opportunities in the modern
information-based society, such as poor occupational achievements (Hills 1982,
Tuijnman 1989), unemployment and financial insecurity (Uusitalo 1999, Ek et al. 2004).
In previous studies various kinds of family environment related factors have been shown
to increase the risk for low education, such as unwanted pregnancy (Myhrman et al.
1995), low maternal education (Olsén 1997), high number of siblings (Blake 1986), low
social class (Kuusinen 1986), poverty of the family (Koivusilta 2000) and residential
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mobility (Astone & McLanahan 1994). Furthermore, the association between
psychopathology and low educational performance has been confirmed in numerous
studies (Dohrenwend et al. 1992, Isohanni et al. 2001a).
In earlier studies, the negative effect of single-parent family status to later educational
attainments has been shown to persist even up to adulthood. Wadsworth et al. (1990)
investigated educational attainment by age 26 in a 1946 birth cohort in Britain. They
found that after parental divorce 43% of offspring from non-manual class families and
68% from manual class families had no formal education at all after compulsory school.
Krein & Beller (1988) investigated educational attainment up to age 26 of children from
single-parent families, and reported that the longer the time spent in a single-parent
family, the greater the reduction in educational attainment. Keith & Finlay (1988) studied
adult educational attainment measured as mother-child differences, and the relative gain
over mother’s educational attainment was shown to be lower for those who had
experienced a parental divorce. O’Connor et al. (1999) investigated the highest achieved
level of education among pregnant women in the beginning of the 1990s. They reported
that failing to attain a university degree was especially common among those who had
experienced a parental divorce.
Factors other than a single-parent family background have been reported to associate
with educational underachievement also in earlier studies from the Northern Finland
1966 Birth Cohort. Increased risk for poor educational attainment has found to be
associated with delinquency (Järvelin et al. 1994), permanent smoking (Isohanni et al.
2001b) and psychiatric morbidity (Isohanni et al. 2001a).

2.4 Drunk driving offences
Drunk driving offences (i.e. driving when intoxicated with alcohol or other substances)
have increased in Finland from about 21000 cases in 1995 to about 24000 cases in 2003
(Tilastokeskus 2004). In a Finnish self-report based survey of lifetime drunk driving,
15% of responders reported that they had driven while intoxicated at least once in their
lifetime. About 12% of responders reported that they had driven after alcohol use while
not sure if they had exceeded the legal alcohol blood level, i.e. 50mg/dL. Further, another
12% reported they had driven after alcohol use but were sure that they had been so
slightly drunk that they were under the legal alcohol blood level (Mäki & Haukkala
2000). There are differences in attitudes toward drunk driving in various cultures. While
drunk driving is often seen more as a cognitive or attitudinal problem in the USA (Turrisi
& Jaccard 1992), in Finland it is generally not accepted, highly criminalised, and leads to
a criminal record after the person has reached the age of 15 years (Lindholm et al. 1985).
Drunk drivers are not a homogenous group. According to Heinonen (1991) at least
three subgroups can be formed: 1) original social drinkers with accidental drunk driving
due to ignorance, 2) drunk drivers with norm-breaking behaviour and risk-taking, and 3)
drunk drivers with existing alcohol use disorders. Driving after drinking is one of the
criteria for DSM-IV alcohol abuse, indicating the hazardous use of alcohol by a person
(American Psychiatric Association 2000). In a study of convicted drunk drivers in the
USA 91% of male and 85% of female offenders reported a lifetime alcohol use disorder
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(Lapham et al. 2001). For others the tendency to drink and drive is proposed to associate
with personality characteristics, such as aggression, sensation seeking, irritability and
high levels of general hostility (Donovan & Marlatt 1982).
In the Northern Finland 1966 Birth Cohort drunk driving has earlier been shown to be
associated with violent criminality and mental disorders (Räsänen et al. 1999b). Singleparent family background was also found to increase the risk for drunk driving offences
(Sauvola et al. 2001).
In summary, drunk driving is an increasing phenomenon in Finland, and the attitudes
toward it may be getting more liberal, especially among young adults. Drunk drivers are a
heterogeneous group. Some of them are suffering from alcohol or drug related disorders,
whereas others have personality-related problems.

2.5 Adult substance use disorders
The definition of alcoholism provided by DSM-IV recognises both dependence and
negative social consequences as significant indicators of disorder. Alcohol abuse requires
a pattern of excessive or uncontrolled alcohol use plus impairment in social of
occupational functioning due to alcohol use. Alcohol dependence diagnosis requires
either a pattern of pathological use or impairment in social or occupational functioning
plus evidence of tolerance or withdrawal symptoms (American Psychiatric Association
2000).
In the Epidemiological Catchment Area Study (ECA) the lifetime prevalence of
alcohol abuse and/or dependence was 24% for males and 5% for females. Alcohol related
disorders were noted to be clearly a predominantly male disorder with a male:female
ratio of over 5:1. Further, alcoholism is a disorder of youthful onset. Almost 40% of those
with the disorder had experienced symptoms between 15 and 19 years of age, and over
80% of cases had begun before the age of 30 years (Helzer et al. 1991).
Alcohol use in adolescence predicts alcohol-related problems in young adulthood and
later in life (Duncan et al. 1997, Grant & Dawson 1997). The earlier the onset of alcohol
use, the greater the risk for subsequent alcohol abuse or dependence and related problem
behaviours in adolescence and in adulthood (Chou & Pickering 1992, Hawkings at al.
1997, DeWit et al. 2000). Other psychiatric diagnoses with which alcohol disorders are
highly associated are drug abuse or dependence, antisocial personality, mania and
schizophrenia. By definition, antisocial personality has its onset before age of 15 years.
Therefore, it virtually always precedes alcoholism. Antisocial alcoholics have
exceptionally early onsets, the mean age of onset for antisocial alcoholics is only 20 years
compared to 24 years in alcoholics without antisocial personality (Helzer et al. 1991).
Genetic factors are suggested explain 40-60% of alcohol dependence (Prescott &
Kendler 1999, Schuckit 1999). The contribution of genetic influences towards alcoholism
is supported by the 3-to-4-fold higher prevalence of this disorder in first-degree relatives
of alcoholics, a rate that increases another 2-fold in identical twins of alcoholics
(Schuckit 1999). However, adolescent initiation of alcohol or other substance use is
influenced primarily by environmental rather than genetic factors (Han et al. 1999, Rhee
et al. 2003).
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2.6 Schizophrenia and smoking
2.6.1 Prevalence of smoking
The information of previous studies addressing rates of smoking among schizophrenia
patients is summarised in Table 1. The prevalence of cigarette smoking among persons
with schizophrenia has been found to be excessively high in various kinds of study
populations. The smoking rates among schizophrenic patients have appeared to be over
70% in hospitalised inpatients, outpatients and also in first episode patients.
High smoking rates in schizophrenic patients are known to be correlated with male
gender, young age, high neuroleptic dose, intramuscular antipsychotic medication,
presence of polydipsia and shorter periods of hospitalisation (Kelly & McCreadie 1999,
de Leon et al. 2002a, de Leon et al. 2002b). In addition, the excessive smoking is shown
to associate with increasing positive symptoms and decreasing negative symptoms, and
are especially common in male patients suffering from paranoid, undifferentiated or
residual form of schizophrenia (Beratis et al. 2001).

Number of patients and the sample type

142 sch (64.7±9.5)
78 sch outpatients (43±9.5)
360 (42±13) inpatients: sch 53%, sch-aff 13%,

Goff et al. (1992), USA

deLeon et al. (1995), USA

168 all known sch-patients from a geographical
area (46±15)
20 first episode psychotic/sch patients (age not

Kelly & McCreadie (1999),

Scotland

McEvoy & Brown (1999), USA

406 sch inpatients and outpatients (36±11.6)

Beratis et al. (2001), Greece

Note: Sch = schizophrenia patients. Sch-aff = Patients with schizoaffective disorder

64 sch outpatients (38.6±11.7)

Herrán et al. (2000), Spain

given)

outpatients (44.1±13.8)

Spain

preceded the disorder by 5.9 years in males and by
4.5 years in females.

86% smoked before the onset of disorder. Smoking

females 41%

No information

No information

Smoking preceded the disorder by 11±10 years.

90% smoked before the onset of the disorder.

72% smoked before the disorder.

No information

No information

No information

84% smoked before the onset of the disorder

No information

No information

No information

Initiation age of smoking vs. onset of the disorder

all 58%: males 70%,

64.1%

77%

males 71%, females 42%

51%

42.9%

disorders
51 bipolar disorder type I inpatients and

82 outpatients (45±11): 62 sch, 20 mood

Divan et al. (1998), USA

Gonzales-Pinto et al. (1998),

sch 90%, mood disorders

300 chronic outpatients (age not given)

56%

all 79%: sch 85%

74%

51.4%

all 52%: sch 88%, mania 70%

males 92%, females 82%

% of current smokers

Hall et al. (1995), USA

mood disorders 12%

277 psychiatric outpatients (age not given)

Sandyk & Kay (1991), USA

100 inpatients (age not given)

(mean±standard deviation of age in years)

Hughes et al. (1986), USA

USA

Mastersson & O’Shea (1984),

Study (year), country,

Table 1. The prevalence of smoking among psychiatric patients in previous studies
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Table 1. Continued.
Number of patients and the sample type

anxiety disorders 55%

sch, 207 mood disorders, 131 anxiety disorders
non-psychotic 23%
No information

sch 38% , mood disorders 24%, No information

100 sch (55±14), 100 non-sch (50±14) inpatients sch 70%, non-sch 53%

Note: Sch = schizophrenia patients. Sch-aff = Patients with schizoaffective disorder.

Llerena et al. (2003), Spain

outpatients

yrs) and 140 non-psychotic (35 yrs) male

Srinivasan & Thara (2002), India 286 sch (mean 36 yrs), 84 mood disorders (42

sch 66%, mood disorders 51%, No information

711 (41.7±14.7) inpatients and outpatients: 207

Poirier et al. (2002), France

No information

USA 120 (sch 74%) and Spain 199 (sch 87%)

No information

Spain

USA 73%, Spain 66%

219 inpatients and outpatients (age not given):

disorder.

mood disorders smoked before the onset of

83% of schizophrenics and 93% of those with

DeLeon et al. (2002c), USA and

70%

mood disorders 72%

No information

Initiation age of smoking vs. onset of the disorder

588: sch 71% (46±16.1) inpatients

sch 84%, sch-aff 87%,

disorders (41±9) inpatients

sch 45 %, bipolar 43%

% of current smokers

66 sch and sch-aff. (44±11) and 51 mood

(43.2±15.2) outpatients

62 sch (40.9±11.7) and 70 bipolar type I

(mean±standard deviation of age in years)

deLeon et al. (2002b), USA

deLeon et al. (2002a), USA

Itkin et al. (2001), Israel

Study (year), country
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2.6.2 Age of onset of smoking
The relationship between smoking and age of onset of schizophrenia varies in earlier
studies. Sandyk & Kay (1991) and Goff et al. (1992) found that patients with
schizophrenia who smoked had a significantly earlier age at onset of illness. In the study
by Goff et al. (1992) the age at onset of schizophrenia was 23 years (SD 6.9) among
smokers and 30 years (SD 11) among non-smokers. However, in recent studies no
statistically significant difference in age of onset of schizophrenia between smokers and
non-smokers has been observed (Kelly & McCreadie 1999, Beratis et al. 2001).
There are only a few studies investigating the chronological relationship between
smoking and schizophrenia. As seen in Table 1, over 70% of schizophrenia patients have
started daily smoking before the onset of the first schizophrenia psychosis. In the study
by Kelly & McCreadie (1999), the mean age at onset of smoking was found to precede
the onset of schizophrenia by 11 years. Also, Beratis et al. (2001) reported smoking
initiation to precede the onset of the disorder by 5 years in both male and female
schizophrenia patients.

2.6.3 Suggested explanations for smoking in schizophrenia
2.6.3.1 Environmental and treatment related factors
It has been suggested that smoking is one of the few pleasures available to many
schizophrenia patients (Gopalaswamy & Morgan 1986). On the other hand, the high
smoking rate among schizophrenia patients might also reflect the effects of
institutionalisation, boredom, poor impulse control and medication side effects (Hughes
et al. 1986, Goff et al. 1992).
Various cultural, economic and social factors may influence the smoking behaviour
among schizophrenia patients. In a study by Srinivasan & Thara (2002) only 38% of
Indian male schizophrenia patients were current smokers, and among women the
smoking rate was even lower.
There is evidence that first-episode patients smoke at the same prevalence rate as
chronic schizophrenia patients (McEvoy & Brown 1999). Smoking cessation in
schizophrenia may lead to an exacerbation of psychotic symptoms (Dalack & MeadorWoodruff 1996). These findings suggest that medication or some features of the
treatment settings cannot solely determine the high prevalence of smoking among
schizophrenia patients.
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2.6.3.2 Biological explanations
Excessive smoking has been proposed to be a form of self-medication among
schizophrenia patients (Adler et al. 1998). It has been hypothesised that some of the
negative symptoms of schizophrenia, anhedonia, and cognitive deficits may be associated
with a deficient reward-reinforcement system and potential hypodopaminergic
functioning in the mesocortical dopamine system (Glassman 1993). Nicotine produces
dopamine release in the mesolimbic and mesocortical system and smoking may
transiently compensate this hypodopaminergic state. Dopamine release in the ventral
tegmental system may be associated with high-affinity nicotine receptors rich in the α3
and α4 components (Dalack et al. 1998).
The use of "behavioural phenotypes" i.e. defects in important brain mechanisms
regulating perception and sensory stimuli, in the study of schizophrenia was first
proposed by Venables (1964). Several of such behavioural phenotypes have later been
studied: 1) auditory sensory gating, 2) smooth pursuit eye tracking, 3) prepulse inhibition
of startle responses and 4) impaired attention (Leonard et al. 2001). Among these, the
most extensively studied are the auditory gating deficits that are present in more than
80% of schizophrenic subjects and 50% of their first-degree relatives (Waldo et al. 1991).
Nicotine transiently corrects or ameliorates both auditory sensory gating deficits (Adler et
al. 1993) and abnormalities in smooth pursuit eye movements of schizophrenia (Olincy et
al. 1998). Altered expression and function of the α7-nicotinic cholinergic receptor may
be responsible for the auditory sensory gating deficit (Adler et al. 1998). Decreased
expression of these low-affinity nicotine receptors has been found in postmortem
hippocampus of schizophrenic subjects (Freedman et al. 1995). Thus, the dysfunction of
α7-nicotinic receptors might predispose patients to problems with learning efficiency and
also to delusional thinking, hallucinations and social dysfunction (Adler et al. 1998)
The effects of smoking or the administration of nicotine nasal sprays on negative
symptoms and neurocognitive function have been studied in experimental study settings
(Smith et al. 2001, Smith et al. 2002). After smoking either a high nicotine dose or
denicotinised cigarette, a significant decrease in negative symptoms (PANSS modified
negative symptom and SANS modified global scores) was observed in chronic
hospitalised inpatients (Smith et al. 2001). An active (versus placebo) nicotine nasal
spray improved performance in some neurocognitive tasks in schizophrenia patients
(Smith et al. 2002).
Cigarette smoking may decrease antipsychotic side effects through a pharmacokinetic
interaction. The aromatic hydrocarbon by-products of tobacco combustion affect drug
metabolism by inducing hepatic microsomal enzymes, thus increasing the clearance of
antipsychotics (Benowitz 1988, Ereshefsky et al. 1985). Haloperidol has been shown to
increase smoking among schizophrenia patients (McEvoy et al. 1995a). This has been
suggested to be associated with the reduction in dopaminergic activity and a need to take
higher doses of nicotine in order to obtain the normal level of drug reward (Dawe et al.
1995). On the contrary, clozapine is shown to improve auditory sensory gating to normal
levels (Nagamoto et al. 1996) and to decrease smoking among schizophrenia patients
(McEvoy et al. 1995b, Combs & Advokat 2000). There is also some evidence that
schizophrenia patients’ smoking rate may decrease with other atypical antipsychotics
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when compared to conventional medications (Combs & Advokat 2000, Beratis et al.
2001).
Correlations between smoking and movements disorders have also received attention.
There are studies indicating that smoking might reduce the incidence of neurolepticinduced parkinsonism (Goff et al. 1992, Sandyk 1993) and akathisia (Anfang & Pope
1997) among schizophrenia patients. The findings on the association between smoking
and tardive dyskinesia are controversial, some studies reporting less (Goff et al. 1992)
and others more (Yassa et al. 1987, Kelly & McCreadie 1999) tardive dyskinesia among
smoking schizophrenics compared to non-smokers.

2.6.4 Schizophrenia and school performance
Low IQ and poor performance on the verbal tasks and mechanical knowledge test were
found to increase the risk for schizophrenia in a population-based study of 18-year-old
conscripts (David et al. 1997). Also several other studies have shown low intellectual
functioning or cognitive deficits to associate with an increased risk for schizophrenia
(Jones at al. 1994, Davidson et al. 1999, Reichenberg et al. 2002, Addington &
Addington 2002).
Several studies indicate that subjects who later develop schizophrenia have, as a
group, more difficulties in progressing through school grades than comparison groups. In
the Epidemiological Catchment Area (ECA) survey schizophrenics had failed to complete
their final level of schooling more often than the normal population (Keith et al. 1991).
Cannon et al. (1999) investigated a general population reconstructed birth cohort born in
Helsinki between 1951 and 1960 and found that future schizophrenia patients were only
about half as likely to progress to high school at age 11 compared to control subjects. In a
Dutch twin study a divergence (e.g. change to special education, repetition of a grade etc)
in school performance occurred between twin pairs in which at least one twin suffered
from schizophrenia and healthy control twins. In twins suffering from schizophrenia, the
time between age of developmental divergence and age of disease onset was on average
10 years (van Oel et al. 2002). Also in the Northern Finland 1966 Birth Cohort
schizophrenics were about 3 times more likely not to be in their age-appropriate class at
the age of 14 when compared to control subjects without psychiatric hospital admissions
(Isohanni et al. 1998).
When investigating school marks in academic and nonacademic domains Cannon et
al. (1999) found poor performance in handicrafts and sports among future schizophrenia
patients. The authors concluded that this would be due to abnormal motor co-ordination
in these subjects. The alternative explanation by Cannon et al. (1999) was that poor
premorbid psychosocial adjustment would cause more difficulties in non-academic than
in structured academic school subjects among preschizophrenic children. Furthermore
Fuller et al. (2002) reported a linear decrease in language scores over time from grades 8
to 11 among future schizophrenia patients. However, in the Northern Finland 1966 Birth
Cohort low marks in academic or nonacademic domains at the age of 16 did not predict
schizophrenia (Isohanni et al. 2000a). This finding suggests that preschizophrenic
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children may respond well to the highly structured and supportive environment that the
Finnish education system presents (Isohanni et al. 1998).
The sensory gating deficit may predispose an individual to dysfunctional learning.
Schizophrenia patients may have difficulties in differentiating what is important to learn
from extraneous information. Secondly, incorrect learning might occur. Thirdly, deficient
α7-nicotinic receptors might also play a role in the growth and development of the
nervous system in addition to their role in altered sensory processing (Adler et al. 1998)
In summary, on a group level, premorbid deficits in intellectual functioning, in
progressing through the grades in school and in performance in some school domains
have been found among schizophrenia patients. First prodromal symptoms are suggested
to manifest themselves as cognitive symptoms at the onset of puberty, and
underperformance in school might therefore be one of the first signs of latent
vulnerability for schizophrenia. (van Oel et al. 2002).

2.7 Summary of the reviewed literature: what is known and what
should be studied?
On the basis of the reviewed literature, the association of single-parent family to
offspring's lowered coping with life has been well established. Earlier research of singleparent families is, however, criticized for using ill-defined, often clinical samples, relying
on single informants or limited unvalidated measures and for failing to investigate
various mediating and moderating variables (Hetherington & Stanley-Hagan 1999). Also
adolescent problem behaviour, smoking and other substance use have received plenty of
attention in earlier research, and the longitudinal patterns of adolescent substance use are
well described. However, there are only a few studies focusing on these questions at
epidemiological level by using large general population databases. Furthermore, only few
earlier investigations have been able to use register-based information of adolescent
school performance, adult educational level or severe substance use related problems.
Mentally ill adolescents, for example schizophrenia patients, are a special group, in
which both lowered school performance and excessive smoking are common phenomena.
Several recent studies have indicated that schizophrenia is strongly associated with a high
frequency of current smoking. However, almost all previous studies are based on clinical
patient samples, which may be influenced by sampling biases, such as differences in
referrals, admissions and duration of illness. The temporal relationship between initiation
of smoking and onset of schizophrenia has received less attention. Also, although the
cognitive and sensory gating deficits of schizophrenia patients have been studied earlier,
there are no studies this far comparing school performance between smoking and nonsmoking adolescents with schizophrenia.

3 Aims of the study
The purpose of the present study was to investigate, using a longitudinal design, the
possible long-term effects of adolescent family background, school performance and
substance use on educational performance, psychiatric disorders and substance use
related problems during adulthood. This study aimed to answer five research questions:
1. Does the childhood and adolescent family background, especially single-parent
family, affect the educational attainment of an individual in young adulthood (I)?
2. Are school performance in adolescence, drunk driving offences and adult educational
achievements associated with each other (II)?
3. Does adolescent alcohol use, smoking and other substance use increase the risk for
severe substance use related problems in adulthood (III)?
4. Does any temporal relationship exist between the initiation age of smoking and age of
onset of psychiatric disorder especially schizophrenia (IV)?
5. Is low school performance in adolescence associated with later regular smoking
among schizophrenia patients (V)?

4 Material and methods
4.1 Study design
The present epidemiological study represents a longitudinal and prospective,
geographically-defined, birth cohort design. The study contains several follow-up
measures on each cohort member over the 31-year period from the year 1966 to 1997.

4.2 Study population and data collection
The original Northern Finland 1966 Birth Cohort included 12 058 live births and covered
96.3% of all children born in Northern Finland in the year 1966 (Rantakallio 1988). The
original purpose of the Northern Finland 1966 Birth cohort study, assembled by professor
(emerita) Paula Rantakallio, was to describe and analyse the risk factors for perinatal
deaths and low birth weight. The majority of the cohort members are Finns, less than 1%
of the subjects being Lapps and Gypsies.
Information of sociodemographic characteristics of the mothers and the family, such as
educational level, occupation of the parents, housing conditions, social status and
smoking habits of the mother, was collected in the 24th to 28th gestational weeks during
routine visits to the antenatal clinics.
Data for biological, socio-economic and health conditions, living habits and family
characteristics of cohort members have been collected prospectively since pregnancy and
during follow-up studies. Thus far, 3 follow-ups have been completed at 1, 14 and 31
years of age of the cohort member. The first follow-up was performed at the routine
postnatal clinic visit at age 1 (1-year follow-up). Information was gathered on the growth,
development and heath status of the children at that time (Rantakallio 1988).
The second follow-up of the total cohort was performed between the end of 1980 and
early 1981 (14-year follow-up). Postal questionnaires were sent out to each family to
gather information on health, schooling and living habits, social situation of the family
and family background variables (Rantakallio 1988). Since 278 of the children had died
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by the age of 14, the number of the cohort members alive at that time was 11 780, of
whom 82.9 % were still living in northern Finland; 10.7 % had moved to other parts of
Finland and 6.5 % to other countries. Only 14 children had been totally lost for the
follow-up by that age. Response rates on the children’s and parents’ inquiry was as high
as 97 % (Rantakallio 1988).
Data on school marks at the end of compulsory schooling were collected from
registers of the national application system for secondary education. All data (n=10 776,
97.8%) were extracted for 1980-1985 when the members of the Cohort were 14-19 years
old. In this thesis the term adolescent is used to indicate the cohort members both at the
age of 14 and at the age of 16 when the majority of subjects were ending their
compulsory schooling.
The latest follow-up of the cohort, called as the Northern Finland Health and Wellbeing Study, was conducted between the years 1997 and 1998 (31-year follow-up) (Sorri
& Järvelin 1998). The response rate for the postal questionnaire was 77 %.
Further, at the age of 33, some additional information on smoking habits among
psychiatric patients was obtained from the ongoing psychiatric follow-up of the cohort. A
total of 92 subjects (52 males) with a known psychotic episode before 1998 participated
in the field study. Those individuals, whose information was missing from the 31-year
follow-up, filled in the original 31-year questionnaire (Isohanni et al. in press).
Data on the highest completed educational level until the age of 31 were gathered
from the National Education Registry of Statistics Finland 1997. The classification of
Education Statistics is designed to describe the system of regular school and university
education, which is usually pursued on a full-time basis and with a view to attaining a
certificate, diploma, degree, or qualification for an occupation. The classification is
essentially consistent with the Unesco International Standard of Classification of
Education 1997 (ISCED 1999).
The data have been were updated continuously from several national registers, such as
death registers, the nation wide Finnish Hospital Discharge Register (FHDR) and
Ministry of Justice files. The FHDR is founded in 1967 and covers all mental and general
hospitals.
Figure 1 presents a flow-chart for the collection of data during the years 1966 - 1999
in the Northern Finland 1966 Birth Cohort and the main variables used in the original
papers I-V of the present thesis.
The study population of the Northern Finland 1966 Birth Cohort database and the
number of subjects used in the each original paper of this thesis are presented in Figure 2.
In different diagnostic groups the information of smoking habits was available for
67% (n=67; 40 males) of schizophrenia patients, 71% (n=39; 19 males) of cohort
members with other psychoses, 56% (n=177; 112 males) of cohort members with nonpsychotic disorders and 77% (n=8 041; 3 827 males) of control subjects.
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Fig. 1. The collection of data during the years 1966 - 1999 in the Northern Finland 1966 Birth Cohort and the main variables used in the
original papers I-V of the present thesis.
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-Psychiatric diagnoses
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The Northern Finland 1966 Birth Cohort
N = 12058 live-born children
757 emigrated
284 deaths
Subjects living in Finland at 16 years of age
N = 11017 (5636 boys, 5381 girls)

SAMPLE SIZE:

EXCLUDED CASES:

Original paper I
N = 10581

214 living abroad
138 deaths
84 refusal

Original paper II
N = 10582

213 living abroad
138 deaths
84 refusal

Original paper III
N = 10934

83 refusal

Original paper IV
N = 8324

83 refusal, 2527 subjects with
smoking data for 31-years
follow-up not available

Original paper V
N = 100 schizophrenic
patients

Note: The number of subjects used in the statistical analyses varies due
to lack of some information gathered in the different follow-ups for each
subject.
Fig. 2. The study population of the Northern Finland 1966 Birth cohort and the total number
of subjects used in the original papers I-V in the present thesis.
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4.2.1 Childhood and adolescent family background (I-V)
4.2.1.1 Family type (I, III-IV)
Family background was assessed by questionnaires in 1966 during mid-pregnancy and in
the 1980 follow-up (Moilanen & Rantakallio 1988). Firstly, the mother was asked about
her marital status during the visit to the antenatal clinic: 1) married, 2) divorced 3)
widowed, or 4) never married. Secondly, at the age of 14 years the follow-up
questionnaire was sent to the cohort member. If the cohort member did not answer the
questionnaire it was forwarded to the custodial parent. The cohort member was asked if
his/her mother/father is: 1) alive, 2) alive, but not living at home, 3) dead, or 4) unknown.
In this thesis families were divided into two- and single-parent families.
For the single-parent families the following categorisation was used:
1. "All time": the mother was unmarried at the beginning of the study during pregnancy
and remained so up to the time when the child was 14 years old (n=163, 1.5 %).
2. "At birth": the child was born to an unmarried mother who got married by the time the
child was 14 years old (n=228, 2.1%).
3. "Parental death": the mother was married at the beginning of the study during
pregnancy but the mother, father or both parents had subsequently died before the
child reached 14 years of age (n=707, 6.4 %).
4. "Divorced": the parents were married at the beginning of the study during pregnancy
but they had become divorced or were permanently separated by the time the child
was 14 years of age (n=989, 9 %) (Moilanen & Rantakallio 1988).
Regarding the statistical analyses, this categorisation of four single-parent subgroups was
used in the original paper I, while in the original papers III and IV these subgroups were
combined into one group of single-parent family background. In the original data 18.9 %
(n=2087) of the cohort members had a single-parent family background.

4.2.1.2 Social class and parental education (I-V)
The cohort member’s social class in 1980 (I-V) and change in social class between 1966
and 1980 (I) was determined by the father’s occupation and its prestige. In cases where
father’s information was missing, the mother’s occupation was used instead (Rantakallio,
1988). Classes I and II included persons in occupations with the highest prestige, such as
elementary school teachers, professional engineers or office managers. Classes III and IV
covered skilled (e.g. clerks, stewards) and unskilled (e.g. night watchmen, office boys)
workers, respectively, and class V comprised farmers.
In the original paper I the change in social class between the years 1966 and 1980 was
assessed with three categories (risen, declined, equal). When the change in social class
between the years 1966 and 1980 was calculated, farmers were located between classes
III and IV.
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The information of mother’s education (as years in schools) was collected by a
structural questionnaire administered to the mothers at the maternity health centre during
the pregnancy. The information of mother’s education in 1966 was divided into three
categories (≤ 8 years, 9-11 years, and ≥ 12 years of education) in the original paper I.

4.2.1.3 Other family background features (I)
Data on the other family background features (wantedness of the pregnancy, family size)
were used in the original paper I. The information was collected by a structural
questionnaire administered to the mothers on enrolment at the maternity health centre in
the seventh or eight month of pregnancy.
The wantedness of the pregnancy was ascertained during prenatal clinic visits by
responses to the question asking whether the pregnancy had occurred at a propitious time
(wanted), whether it would have been preferred later (mistimed), or whether it was not
wanted at all (unwanted) (Rantakallio 1969). In the statistical analyses this variable was
dichotomised including categories for unwanted (n=1214) and wanted (wanted or
mistimed, n=9123) pregnancies. The unwanted pregnancies were more common in
single-parent families: while 10% of pregnancies in two-parent families were unwanted,
the corresponding percentages were 59% in the “all time” group, 42% in the “at birth”
group, 20% in the “parental death” group and 12% in the “divorced” group.
The two-dimensional information on family size was defined for each cohort member
using both the data on the mother’s parity in 1966 and the information on the number of
siblings gathered during the 14-year follow up. Family size was classified as
“small/small” if both the mother’s parity in 1966 and the number of siblings in 1980 were
two or less. Family size was characterised as “small/large” if parity in 1966 was two or
less but the number of siblings in 1980 was greater than two, and “large/large” if both
measures were greater than two (Myhrman et al. 1995).

4.2.2 School performance (I-V)
School performance was operationalised in two ways in this study. First, the categorical
description of school grade level at age of 14 was extracted from the questionnaire sent to
the cohort members in 1980 (response rate 93.5%). Data on the missing 6.5% were
retrieved from their schools (Isohanni et al. 1998). The following two categories were
defined: 1) not in normal grade (grade below age-appropriate level or special school) and
2) in normal grade (appropriate for age level or above) and were used in the original
papers II-V.
Secondly, the information on the cohort members’ school performance was obtained at
the end of compulsory schooling when the majority of cohort members reached the age of
16 years (Isohanni et al. 2001a). After compulsory school all adolescents are advised to
take part in the national application system for upper secondary education including
vocational schools and upper secondary schools. All applications and preferences for
upper secondary education are stored in national registers, as are data on school marks.
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Depending on the school, 12-14 academic school subjects and 6-7 non-academic subjects
are graded in Finland. The theoretical subjects are: Finnish language; reading/literacy;
second, third, fourth etc. foreign language; mathematics; chemistry; physics; history;
biology; geography; religion and civics. The practical subjects are: physical education,
music, drawing, craft; woodwork/knitting, domestic science, commercial subjects,
typewriting, and agriculture.
School marks in Finland can range from 4 to 10. Marks are defined as 4 being
rejected, 5-6 poor, 7-8 satisfactory and 9-10 being excellent. In this study the mean scores
of all school subjects and of academic subjects at the end of the compulsory schooling
were used in the original paper V. A categorisation of mean scores of all subjects in three
classes (below 7.0, 7.1 - 8.0, over 8.1) was used in the original paper I.

4.2.3 Alcohol and other substance use in adolescence (III-IV)
The information on the frequency of alcohol and other substance use was gathered from a
questionnaire mailed to the adolescents at the age of 14 (Rantakallio 1983). The
questionnaire was returned by a total of 11 010 (93.5%) cohort members.
Alcohol use at the age of 14 years was assessed by asking the cohort member “Do you
drink alcohol?”. The alternative answers were: 1) Never, 2) I have tried once, 3) I have
tried twice or more often, 4) I drink alcohol at some time every month, and 5) I drink
alcohol every week (Rantakallio 1983, Isohanni et al. 1993). In the original papers III and
IV, the following three categories were constructed (original codes in parenthesis): 1)
Never (1), 2) Experimental use (2-3), and 3) Regular pattern of alcohol use (4-5).
The tendency to get drunk at the 14 years of age of the cohort member was assessed
by asking “Have you ever been drunk?”. The response categories were: 1) Never, 2)
Slightly drunk once, 3) Slightly drunk twice or more often, 4) Markedly drunk once, 5)
Markedly drunk 2-4 times, and 6) Often markedly drunk. In the original paper III, the
following three categories were used (original codes in parenthesis): 1) Never (1), 2)
Occasionally drunk (2-5), and 3) Often heavily drunk (6).
Information on substance use other than alcohol at the of 14 years was based on the
question “Have you used other substances (e.g. solvents or drugs)?”. The alternative
answers were: 1) Never, 2) I have tried once, 3) I have used several times, and 4) I use
regularly. In the original paper III the variable was dichotomised to never (original class
1) and occasional/regular (original classes 2-4) users.

4.2.4 Smoking (III-V)
Information on adolescent smoking habits were gathered from the questionnaire sent to
cohort members in 1980 and was assessed by asking “Do you smoke?” (Rantakallio
1983, Isohanni et al. 1991). The response categories were: 1) Never, 2) I have tried once,
3) I have tried twice or more often, 4) I smoke occasionally, 5) I smoke about twice a
week, 6) I smoke 1-5 cigarettes a day, 7) I smoke 6-10 cigarettes a day, and 8) I smoke
more than 10 cigarettes a day. In the original paper III, the variable was re-categorised
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(original codes in parenthesis): 1) Never (1), 2) Experimental smoking (2-5), and 3)
Regular smoking (6-8).
The information on smoking habits in adulthood used in the original papers IV and V
was gathered from a questionnaire mailed to cohort members at the age of 31. The
response rate was 79% (n=8 332). Later at the age of 33, a total of 50 additional answers
were obtained (19 schizophrenia patients, 11 cohort members with other psychosis, 2
with non-psychotic disorders and 18 controls). Smoking habits were assessed by the
questions: “Have you ever smoked during your lifetime?”, “Do you smoke nowadays?”
and “How many cigarettes do you smoke daily?”. If the answer to the first question was
“yes” and if the cohort member reported current smoking weekly or more often he was
regarded as a current smoker. If the answer to the first question was “yes” and if the
cohort member reported no current smoking or smoking less often than once a week he
was regarded as a non-smoker, as were individuals who reported never having smoked
during their lifetime. The number of years of regular smoking was also asked, and the
onset age of smoking was calculated based on that information.

4.2.5 Adult educational level (I-II)
The level of education was measured by the duration of education, education progressing
in annual steps from lower to higher levels. The longer the duration of education, the
higher the attained level of education. The classification is essentially consistent with the
International Standard Classification of Education (ISCED 1999). The following eight
educational level categories were used: 1) primary education (less than 9 years), 2) lower
secondary education, in Finland compulsory school (9 years), 3) lower level of upper
secondary education (10-11 years), 4) upper level of upper secondary education (12
years), 5) lowest level of tertiary education (13-14 years), 6) lower degree level of tertiary
education (15 years), 7) higher-degree level of tertiary education (16 years), and 8)
doctorate or equivalent level of tertiary education.
In the original papers I and II, eight education level categories (ISCED 1999, Haven
1999) were combined as presented in the Table 2.
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Table 2. Educational level categories used by International Standard Classification of
Education (ISCED) and in the original papers I and II.
International Standard Classification of Education

Educational level

(ISCED) (duration of education, years)

categories used in original categories used in original

1. Primary education (less than 9)

Educational level

paper

paper

I (years)

II (years)

Basic (≤9)

Basic (≤9)

2. Lower secondary education (9)
3. Lower level of upper secondary education (10-11)

Upper secondary (10-12)

4. Upper level of upper secondary education (12)
5. Lowest level of tertiary education (13-14)

Tertiary (>13)

6. Lower-degree level of tertiary education (15)

Upper secondary and

7. Higher-degree level of tertiary education (16)

tertiary (>10)

8. Doctorate or equivalent level of tertiary education

4.2.6 Drunk driving (II-III)
In Finland, people aged 18 years are able to obtain a driving license. The legal blood
alcohol limit is below 50mg/dL. Random breath testing is used routinely and extensively
in roadside surveys in Finland to control driving under influence. Any person whose age
is 15 years or more and who is arrested for driving under the influence of alcohol or other
substances is immediately registered in the National Criminal Register (Lindholm et al.
1985).
The relevant data for drunk driving offences were collected from the National Crime
Registers provided by Ministry of Justice for those between 15-32 years of age. A cohort
member was defined to be a drunk driver if he/she had at least one conviction for drunk
driving.
In the original paper II the subjects were divided into two subgroups according to the
number of drunk driving offences (1-2 offences, vs. 3 or more, i.e. recidivists). In the
original paper III a subject was defined as being a continuity case for drunk driving if
he/she had: 1) at least two registered drunk driving offences or 2) at least one drunk
driving offence under the age of 18 years with concomitant illegal driving without driving
license. Also the age of first drunk driving offence in relation to adolescent substance use
was examined in the original paper III.

4.2.7 Hospital-treated psychiatric disorders (I, III-V)
All treatments due to psychiatric disorders were obtained from FHDR. Psychiatric
diagnoses were coded routinely between 1969-1986 using ICD-8, between 1987-1995
according to ICD-9 with DSM-III-R criteria, and since 1996 using ICD-10. All case
records of cohort members were scrutinised all psychiatric diagnoses were validated for
the DSM-III-R criteria in two phases in 1994 and 1997 (Isohanni et al. 1997, Moilanen et
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al. 2003). Inter-rater reliability was reported to be good, with kappa values from 0.6 to
0.9. A hierarchical principle was used: only one, i.e. the most pervasive psychiatric
diagnosis was settled on, based on an agreed hierarchical system (Isohanni et al. 1997).
The validated psychiatric diagnoses were used in original papers I and III-V.
The age at onset of disorder among schizophrenia patients and cohort members with
other psychoses was determined as age of first psychotic symptoms as recorded in the
case notes (Mäkikyrö et al. 1997). For cohort members without psychotic symptoms the
age of onset of non-psychotic disorder was calculated as the age at first mental hospital
admission. This variable was used in the original paper IV.

4.2.7.1 Substance use disorders (I, III-V)
In the original paper III, the variable for hospital-treated substance use disorder was used
as an outcome variable. The DSM-III-R codes of substance use diagnoses and number of
cases in the Northern Finland 1966 Birth Cohort are presented in Table 3
Table 3. The DSM-III-R code of substance use diagnoses and number of cases in the
Northern Finland 1966 Birth Cohort.
Number of cases1

DSM-III-R code

Diagnostic categories

291.00

Alcohol withdrawal delirium

6

291.30

Alcohol hallucinosis

12

303.00

Alcohol intoxication

1

303.90

Alcohol dependence

75

304.10

Sedative, hypnotic or anxiolytic dependence

4

304.40

Amphetamine dependence

1

304.90

Polysubstance dependence

12

305.00

Alcohol abuse

69

305.20

Cannabis abuse

1

305.40

Sedative, hypnotic or anxiolytic abuse

3

305.50

Opioid abuse

1

305.70

Amphetamine abuse

1

305.90

Inhalant abuse

2

1

Multiple diagnoses were possible, and the number of diagnoses exceeds the number of cases.

4.2.7.2 Mental disorders (I-V)
The DSM-III-R diagnoses used in this study are presented in Table 4. Cohort members
with no psychiatric hospital treatment until the age of 31 years were used as a comparison
group (n=10 464, 5273 men) (I, IV). The study population of study V were the cohort
members with DSM-III-R schizophrenia diagnosis.
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Table 4. The DSM-III-R codes of psychiatric diagnoses and number of cases in the
Northern Finland 1966 Birth Cohort.
DSM-III-R code

Diagnostic categories

Schizophrenia

Number of cases
100

295.1

Schizophrenia disorganised

295.2

Schizophrenia catatonic

2

295.3

Schizophrenia paranoid

27

295.9

Schizophrenia undifferentiated

Other psychoses

13

58
55

295.40

Schizophreniform disorders

295.70

Schizoaffective disorders

16
4

297.10;

Delusional disorders

10

296.24, 296.34

Psychotic depressions

6

296.44, 296.54, 296.64

Bipolar disorders

6

298.8

Brief psychotic reactions

1

298.9

Atypical psychoses

12

Non-psychotic disorders1
301.10, 301.50, 301.70,

315
Substance use disorders2

132

Personality disorders

66

Non-psychotic mood disorders

57

Anxiety disorders

51

Other non-psychotic disorders

156

301.81, 301.83, 301.90
296.22, 296.23, 296.31,
296.33, 300.40, 311.00
300.00, 300.01, 300.02,
300.15, 300.23, 300.29,
300.30
294.80, 300.90, 307.10,
307.40, 307.42, 307.60,
307.70, 309.00, 309.24,
309.28, 309.40, 309.82,
310.10, 312.00, 312.20,
312.31, 313.81, 316.00
1

Multiple diagnoses were possible in this category. Therefore, the number of diagnoses exceeds the number of

individual cases. 2 DSM-III-R codes of substance use diagnoses are presented in Table 3.

4.2.8 Variable definition by their exposure, confounding
and outcome status (I-V)
The variables and their status as exposure, confounding of outcome variable in the
original papers I-V are summarized in Table 5. A detailed description of the variables is
presented in the relevant papers.
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Table 5. Exposure, confounding and outcome variables used in original papers I-V.
Variables and their categorisation

Exposure

Confounding

Outcome

variable

variable

variable

From pregnancy to the age of 14 years
Gender (male, female)

I1, IV

V

Family type 1966-1980 (two parent, four types of

I1, IV

III

I, IV

II, III, V

single parent families)
Social class in 1980 (from I = highest to
IV = lowest, V = farmers)
Social class change 1966 to 1980 (risen, equal,

I1

decline)
Wantedness of pregnancy in 1966 (yes, no)

I1

Mother’s education 1966 (≤8, 9-11, ≥12 years)

I1

Family size in 1966 and 1980 (small/small,

I1

small/large, large/large)
At the age of 14 years
School grade level at the age of 14 (in normal

II, IV

III, V

class, not in normal class)
Smoking at the age of 14 (never, experimental,

III

regular)
Alcohol use at the age of 14 (never,

III, IV

experimental, regular)
Drunkenness at the age of 14 (never,

III

occasionally, often heavily drunk)
Other substance use at the age of 14 (never, tried,

III

user)
Fathers smoking in 1980 (yes, no )

IV

At the age of 16 years
School performance at the age of 16 years (mean

I1, II

scores of all subjects)
School performance at the age of 16 years (mean

V

scores of all and academic subjects)
School performance in various school subjects at
the age of 16 (scores in separate subjects)

V

I
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Table 5. Continued.
Variables and their categorisation

Exposure

Confounding

Outcome

variable

variable

variable

I1

II

Age of 15-32 years
Any hospital-treated psychiatric disorder
between ages 16 and 31 (yes, no)
Any hospital-treated substance use disorder

V

III

V

IV

between ages 16 and 31 (yes, no)
Onset age of schizophrenia or other psychotic
disorder (age in years at first symptoms based
on case notes)
Onset age of non-psychotic disorder (age in

IV

years at first hospital admission)
Regular smoking of cohort member at the age

IV, V

of 31 (yes, no)
Initiation age of cohort member’s regular

IV

smoking (years)
Educational attainment by the age of 31 (basic,

I, II

upper secondary, tertiary level)
Drunk driving offence between ages 15 and 32

II

III

(yes, no)
The age of first drunk driving offence of a

III

cohort member
Criminality between ages 15 and 31 (yes, no)
1

V

The exposure variables are adjusted for each other in the original paper I.

4.3 Statistical methods
The data were analysed using a conventional cohort approach. Association between
exposure and outcome variables was analysed using cross-tabulations and appropriate
regression models adjusted for confounding. The SPSS for Windows statistical software
(Norusis 1994) was used in original papers I, III-V, and SAS, version 8.1 (SAS Institute
Inc. 1999) in the original paper II.
Original paper I. The means and standard deviations of all school subjects were
calculated for each family background factor (family type, wantedness of pregnancy,
mother’s education, family size, social class in 1980, social class change between 1966
and 1980, gender and hospital-treated psychiatric morbidity). The statistical significance
of differences in these means was adjusted for other family background factors using the
analysis of variance method (ANOVA). Cross-tabulations were used in assessing the
relation between the categorical variables for family background and educational level.
Also a continuation ratio model of a polytomous logistic regression method (Agresti
1990) was performed. The models were reported separately for basic education (vs. all
others) and upper secondary education (vs. tertiary education) using adjusted odds ratios
(OR) and their 95 % confidence intervals (95 % CI).
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Original paper II. The proportion of pupils who were not in normal grade was
compared with the cases in normal grade at the age of 14 in each drunk driving category.
Secondly, the association between school performance and drunk driving was assessed by
mean scores of all school subjects at the age of 16. The statistical significance of
differences in means between the subgroups for drunk driving after adjustment for social
class and hospital-treated psychiatric morbidity was evaluated using the analysis of
variance (ANOVA). The association between the drunk driving groups and the level of
education at 31 years of age was assessed by cross-tabulation. The logistic regression
model predicting basic education (ref. the combination of secondary and tertiary
education) was reported using adjusted odds ratios (OR) with 95 % confidence intervals
(95 % CI) after adjustment with potential confounding factors.
Original paper III. Logistic regression analyses were used to evaluate the associations
of adolescent substance use (use of alcohol, having been drunk, smoking, and drug use)
to drunk driving and hospital-treated substance use disorders in adulthood. The results of
logistic regression model were reported using significance levels and odds ratios (OR)
with 95 % confidence intervals (95 % CI) after controlling for parental social class,
family type and school performance. The Kaplan-Meier survival analysis and the logrank test were used to compare the age of first drunk driving offence between each
subgroup in the variables for adolescent smoking, use of alcohol, drunkenness and other
substance use among male cohort members.
Original paper IV. The proportion of regular smokers in each diagnostic category
(schizophrenia, other psychoses, non-psychotic disorders) and in subjects without any
psychiatric disorders was first assessed. Secondly, the initiation age of regular smoking,
the onset age of mental disorder and the difference between these ages (mean, SD) were
calculated in each diagnostic category. The statistical significance of the difference of
these two ages between diagnostic groups was assessed with ANOVA, and pairwise
comparisons were performed with Scheffe’s procedure. A logistic regression analysis was
used to evaluate the association of various family and environmental background factors
to the likelihood for smoking among schizophrenia patients.
Original paper V. In the first phase, group differences (smokers, non-smokers) in the
unadjusted mean values for school subjects among schizophrenic patients were analysed
with Student’s t-test. After that, group differences in the adjusted mean values for school
subjects between smoking and non-smoking schizophrenia patients were examined with a
univariate covariance analysis (ANCOVA) by using gender, social class, onset age of
schizophrenia, criminality and substance related disorders in adulthood as covariates.

4.4 Ethical considerations and personal involvement
Permission for gathering register data for the entire Cohort was obtained from the
Ministry of Social Welfare and Health Affairs in 1993.
The study design of the Northern Finland 1966 Birth Cohort is kept under review by
the Ethics Committee of the Faculty of Medicine, University of Oulu. The research plan
for the 31-year follow-up study design of the Cohort named the Northern Finland Health
and Well-being Study (Sorri & Järvelin 1998) was under review by the Ethics Committee
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of the Faculty of Medicine, University of Oulu on 17 June 1996. This permission by the
Ethics Committee of the Faculty of Medicine covers also the present study. During the
31-year follow-up, the cohort members have been given a complete description of the
study and the subjects had an opportunity to refuse to participate in the study. A total of
84 participants did not consent to the use of their data and were excluded from the study.
Also the ongoing psychiatric follow-up of the cohort has been under review by the Ethics
Committee of the Faculty of Medicine, University of Oulu on 30 May 1998.
This study design of this thesis has been accepted by the Postgraduate Research
Committee of the Faculty of Medicine, University of Oulu on 23 May 2000. Since 1999,
the author has participated in the Northern Finland 1966 Birth Cohort Project as a
researcher. The author has been accorded permission to use the data and has participated
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5 Results
5.1 Family background and educational performance (I)
As is seen in Table 6 (I: Table I), offspring from any type of single-parent family had
statistically significantly lower overall mean scores in all school subjects at the age of 16
years compared to those from a two-parent family. Unwanted pregnancy, mother’s low
education, large family size, low social class, social class decline and psychiatric
morbidity were also significantly associated with low mean scores in all school subjects.
The school performance of girls was significantly better than that of the boys.
The association of family structure (family type at the age of 14 years) with the
attained educational level in adulthood of the cohort member was examined with two
multiple logistic regression models after adjustment for all other variables presented in
Table 7 (I: Table III). The effect of family structure on the likelihood for staying at the
basic educational level (ref. upper secondary or tertiary level) was statistically
significantly increased in subjects from ‘divorced’ families, but not in subjects from any
other single-parent family type, when compared to those from two parent families. In
addition, unwanted pregnancy, mothers’ low education and large family size, as well as
cohort member’s own low school performance and psychiatric morbidity were found to
be associated with an increased risk for staying at the basic educational level.
Also in model 2, the ‘divorced’ family was the only single-parent family type in which
a statistically significantly increased likelihood for staying in upper secondary
educational level (ref. tertiary education) was observed. In that model, mother’s low
education, large family size and cohort member’s own low school performance and
psychiatric morbidity were also shown to be associated with an increased risk of staying
at upper secondary level.
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Table 6. The distribution of school performance by family characteristics, gender and
hospital treated psychiatric morbidity as assessed by mean scores of all school subjects
(I: Table I).
Exposure

Mean1

Sd

Family type 1980 at the age of 14
Single all time

7.26

0.92

Single at birth

7.21

0.91

Parental death

7.39

0.95

Divorced

7.34

0.96

Two-parent family

7.56

0.95

Wantedness of pregnancy

7.24

0.91

Unwanted pregnancy

7.56

0.95

≤8 years

7.36

0.91

9-11 years

7.66

0.94

≥12 years

8.04

0.90

Large/ large

7.40

0.94

Small/ large

7.60

0.93

Small/ small

7.68

0.93

III-V or low

7.41

0.92

I-II or high

7.84

0.93

Social class risen

7.50

0.94

Social class decline

7.39

0.92

Social class equal

7.58

0.96

Male

7.21

0.91

Female

7.83

0.89

F

df

p-value

17.13

4.98

<0.0001

11.18

1.98

<0.001

186.09

2.98

<0.0001

31.63

2.98

<0.0001

204.22

2.98

<0.0001

27.81

2.98

<0.0001

1287.77

1.98

<0.0001

60.23

1.98

<0.0001

Wanted pregnancy
Mother’s education 1966

Family size in 1966 and 1980

Social class 1980

Social class change 1966 to 1980

Gender

Hospital treated psychiatric morbidity
between the ages 16-31

1

Yes

7.08

0.96

No

7.54

0.95

Mean score of all school subjects at age 16. Range of school subject marks in Finland is from 4 to 10. Each set

of marks is defined as follows: 4 is rejected; 5-6 are poor; 7-8 are satisfactory; and 9-10 are excellent.
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Table 7. The association of family background exposures and attained educational level
as assessed using two multiple logistic regression models (I: Table III).
Exposure

Model 1: Basic (vs. upper

Model 2: Upper secondary (vs.

secondary and tertiary)

tertiary) education

education
OR1 (95% CI)

OR1 (95% CI)

Single all time

1.2 (0.7-2.0)

1.1 (0.7-1.9)

Single at birth

1.3 (0.8-2.1)

0.9 (0.6-1.4)

Parental death

1.1 (0.9-1.5)

1.1 (0.9-1.4)

Divorced

1.5 (1.2-1.8)

1.6 (1.3-1.9)

1.0

1.0

1.2 (1.0-1.5)

1.1 (0.9-1.3)

1.0

1.0

Family type 1980 at the age of 14

Two-parent family
Wantedness of pregnancy
Unwanted pregnancy
Wanted pregnancy
Mother’s education 1966
≤8 years

1.7 (1.3-2.2)

1.8 (1.6-2.1)

9-11 years

1.4 (1.0-1.8)

1.2 (1.0-1.4)

≥12 or over

1.0

1.0

Family size in 1966 and 1980
Large/ large

1.2 (1.0-1.4)

1.3 (1.2-1.5)

Small/ large

1.0 (0.8-1.2)

1.1 (0.9-1.2)

Small/ small

1.0

1.0

Social class risen

1.0 (0.9-1.2)

1.0 (0.9-1.2)

Social class decline

1.1 (0.9-1.3)

1.1 (0.9-1.3)

1.0

1.0

1.0 (0.9-1.1)

0.6 (0.5-0.7)

1.0

1.0

3.3 (2.8-3.8)

4.4 (3.7-5.3)

Social class change 1966 to 1980

Social class equal
Gender
Male
Female
School performance at the age of 16
≤7
7.1-8.0

1.0

1.0

0.2 (0.1-0.3)

0.2 (0.2-0.3)

Yes

2.6 (2.0-3.3)

2.9 (1.9-4.2)

No

1.0

1.0

≥8
Hospital treated psychiatric morbidity
between the ages 16-31

1

Adjusted for family structure in 1980, wantedness of the pregnancy, mother’s education in 1966, family size,

social class change from 1966 to 1980, gender, school performance and hospital treated psychiatric morbidity
until the age of 31.
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5.2 School performance, drunk driving and adult educational
achievements (II)
Of the 10582 cohort members whose information on adult educational performance was
available, 372 men (6.8%) and 30 women (0.6%) committed at least one drunk driving
offence known to the police before the age of 32 years. Of all male drunk drivers, 18.0%
(n=67) were recidivists. None of the female drunk drivers were recidivists.
As is seen in Table 8 (II: Table 1), 19% of recidivists and 14% of male drunk drivers
were not in normal grade level at the age of 14, compared with 7% of controls. The
corresponding percentages were 13% and 4% for female drunk drivers and controls,
respectively. In men, the mean score of all school subjects at the end of compulsory
school among drunk drivers and recidivists was statistically significantly lower compared
to controls. A similar difference was also present in female drunk drivers. A significantly
greater proportion of male drunk drivers, male recidivists, and female drunk drivers had
remained at the basic education level by the age of 31 compared to their controls.
Among those who had been convicted for drunk driving, the risk for remaining at the
basic educational level after adjustment for social class and psychiatric morbidity was
statistically significantly elevated both for males (adj. OR 3.0, 95% CI 2.3-3.8) and for
females (adj. OR 7.0, 95% CI 3.3-14.8). The corresponding risk for male recidivist drunk
drivers was also increased (adj. OR 8.6, 95% CI 5.1-14.4).

N=5155

Range of school subject marks in Finland is from 4 (fail) to 10 (excellent). 2 ANOVA, analysis of variance: Male drunk drivers vs. controls F=108.4; df=2.51; p<0.0001.

use related problems (III)

Between male drunk driving groups: F=7.6; df=1.35; p=0.006. Female drunk drivers vs. controls F= 25.0; df=1.51; p<0.0001. Adolescent substance use and adult substance

1

df=2
10/62/28

χ2 =47.6
p<0.0001

4 (197)
7.8 (0.9)

47/50/3

p<0.0001

df=4

χ2 =253.9

df=1

7.0 (0.7)

14/61/25

64/34/2

35/59/6

p<0.01

χ2= 7.2

7.3 (0.9)

6.3 (0.8)

6.6 (0.8)

Chi-square test

Controls

13 (4)

p<0.001

df=2

χ2=37.5

At basic/ secondary/
tertiary educational level %

N=30

Drunk drivers 1-2 times

Women

N=5025

Controls

N=67
7 (339)

19 (13)

Drunk drivers >3 times

N=305

14 (43)

Drunk drivers 1-2 times

Men

of 161 mean (SD)2

% (n)

Mean score of school
subjects at the age

Chi-square test

the age of 14

Not at normal grade level at

Table 8. Drunk driving, school performance and adult educational attainment in the Northern Finland 1966 Birth Cohort (II: Table 1).
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5.3 Adolescent substance use and adult substance use related
problems (III)
At the age of 14 years a regular pattern of alcohol use was reported by 1.7% (n=89) of
males and 3.3% (n=166) of females (χ2=25.11, df=1, p<0.0001, between genders). Of all
the cohort members, 1.0% (n=52) of the males and 1.5% (n=74) of the females had often
been heavily drunk by the age of 14 years (χ2=4.22, df=1, p=0.04, between genders).
Further, 6.1% (n=317) of male and 6.5% (n=333) of female cohort members smoked
daily (χ2=0.76, df=1, p=0.38, between genders). Other substances had been tried or used
by 1.0% (n=51) of males and 0.8% (43) of females (χ2=0.57, df=1, p=0.45, between
genders).
In the study population of 10 923 cohort members, 429 (398 males and 31 females)
individuals (3.9% of the eligible population) had been convicted at least once of a drunk
driving offence in the follow-up time between 15 and 32 years of age. The results of
logistic regression analyses among males with univariate (adjustment for covariates) and
multivariate (adj. for covariates and all other substance use variables) models are
presented in Table 9 (III: Table 1). In univariate models among males, all substance use
variables measured at the age of 14 years increased statistically significantly the
likelihood for drunk driving offences. In multivariate models regular and experimental
smoking and having been often or occasionally drunk remained significant predictors for
drunk driving in male cohort members.
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Table 9. Male adult drunk driving offences by alcohol use, having been drunk, smoking
and other substance use at the age of 14 (III: Table I).
Males

n1

%2

The likelihood for drunk driving offences
Adj.3 OR (95%CI),

Adj.4 OR (95% CI),

p-value

p-value

Use of alcohol
Regular pattern of use

11

13.8

3.0 (1.5-6.0), 0.002

0.6 (0.2-1.5), 0.243

Experimental

242

8.8

2.0 (1.5-2.5), <0.001

1.1 (0.8-1.6), 0.443

Never

95

4.8

ref.

ref.

Often heavily drunk

10

22.7

4.7 (2.2-9.8), <0.001

2.9 (1.0-8.3), 0.042

Occasional

144

12.6

2.5 (2.0-3.1), <0.001

1.7 (1.3-2.2), 0.001

Never

194

5.4

ref.

ref.

Regular, daily smoking

66

23.8

6.8 (4.6-10.1), <0.001

4.3 (2.7-7.0), <0.001

Experimental

228

7.2

1.9 (1.4-2.6), <0.001

1.5 (1.1-2.1), 0.016

Never

55

4.0

ref.

ref.

Tried/used

10

21.7

3.0 (1.4-6.2), 0.004

1.1 (0.5-2.4), 0.834

Never

336

7.0

ref.

ref.

Having been drunk

Smoking

Other substances

1

The total number of drunk driving offenders was 398 (7.1%) among males. The number of respondents varies

due to some missing answers. 2 Percentage of cohort members with drunk driving offences in each adolescent
alcohol use, smoking or other substance use category. 3 Adjusted for social class (I-II vs. III-IV and V=
farmers), family type in 1980 (two-parent families vs. single-parent families) and school performance at the age
of 14 (normal grade or above vs. below normal grade or in special school). 4 Adjusted for social class, family
type in 1980, school performance at the age of 14 and each substance use variable presented in the Table.

The results of univariate and multivariate logistic regression analyses among women are
presented in Table 10. In females, the regular use of alcohol, being often heavily drunk
and regular daily smoking were significantly associated with an increased likelihood for
drunk driving in univariate models, while in multivariate models no significant
associations were observed between drunk driving and any of the substance use variables
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Table 10. Female adult drunk driving offences by alcohol use, having been drunk,
smoking and other substance use at the age of 14 (III: Table 1).
Females

n1

%2

The likelihood for drunk driving offences
Adj.3 OR (95%CI),

Adj.4 OR (95% CI),

p-value

p-value

Use of alcohol
Regular pattern of use

3

1.9

4.6 (1.1-18.5), 0.033

0.5 (0.1-5.3), 0.579

Experimental

21

0.8

2.2 (0.9-5.2), 0.082

1.2 (0.4-3.7), 0.716

Never

7

0.3

ref.

ref.

Often heavily drunk

3

4.5

8.2 (2.2-30.1), 0.002

7.4 (0.7-74.5), 0.088

Occasional

12

1.0

2.1 (1.0-4.5), 0.060

1.3 (0.5-3.5), 0.548

Never

16

0.4

ref.

ref.

Regular, daily smoking

7

2.2

6.3 (1.9-20.6), 0.002

3.5 (0.7-17.3), 0.122

Experimental

19

0.7

2.4 (0.9-6.5), 0.087

1.9 (0.6-6.2), 0.263

Never

5

0.3

ref.

ref.

Tried/used

1

2.4

3.4 (0.4-26.7), 0.246

1.1 (0.1-9.5), 0.955

Never

30

0.6

ref.

ref.

Having been drunk

Smoking

Other substances

1

The total number of drunk driving offenders was 31 (0.6%) females. The number of respondents varies due to

some missing answers. 2 Percentage of cohort members with drunk driving offences in each adolescent alcohol
use, smoking or other substance use category. 3 Adjusted for social class (I-II vs. III-IV and V= farmers), family
type in 1980 (two-parent families vs. single-parent families) and school performance at the age of 14 (normal
grade or above vs. below normal grade or in special school). 4 Adjusted for social class, family type in 1980,
school performance at the age of 14 and each substance use variable presented in the Table.

Additional analyses exploring the cohort members with continuity drunk driving (i.e. at
least two drunk driving offences or at least one conviction for drunk driving before the
age of 18 years old) revealed 159 (3.2%) and 4 (0.1%) cases in males and females,
respectively. The results of univariate models showed that regular (OR 9.9, 95% CI 5.318.5) or experimental smoking (OR 2.5, 95% CI 1.5-4.2), and having been often heavily
(OR 3.9, 95% CI 1.1-13.6) or occasionally drunk (OR 3.4, 95% CI 2.4-4.9) increased
statistically significantly the likelihood for continuity drunk driving among males. In
multivariate models, both regular (OR 5.9, 95% CI 2.8-12.4) and experimental smoking
(OR 1.8, 95% CI 1.0-3.29) as well as having been occasionally drunk (OR 2.4, 95% CI
1.5-3.8) were associated with an increased risk for continuity drunk driving. Statistical
analyses were not feasible in the case of females owing to the small number of continuity
cases for drunk driving.
Figure 3 (III: Figure 1) presents the Kaplan-Meier estimates for the age of first drunk
driving offence in male cohort members in each subgroup of four variables measuring
substance use at the age of 14 years. Male adolescents who smoked regularly at the age
of 14 were involved in their first drunk driving offence at a significantly younger age
compared to non-smoking adolescents or adolescents with experimental smoking (logrank=130.09, df=2, p-value<0.001). A similar finding was also observed among male
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adolescents with regular alcohol use (log-rank=29.54, df=2, p-value<0.001), being often
heavily drunk (log-rank=76.48, df=2, p-value<0.001) or having tried/used other
substances (log-rank=14.21, df=1, p-value<0.001) as compared to other male
adolescents.
The association between hospital treatment due to substance use related disorders and
the substance use variables measured at the age of 14 years was examined using similar
methods as in the case of risk for drunk driving. There were 157 (124 males and 33
females) cohort members (1.4%) who had been hospitalised because of substance use
related disorders by the end of 1997 (III: Table 2).
In males regular alcohol use (adj. OR 2.6, 95%CI 1.6-4.1), being often (adj. OR 7.6,
95% CI 2.5-22.9) or occasionally drunk (adj. OR 3.5, 95% 2.3-5.2), regular smoking (adj.
OR 9.4, 95% CI 4.6-19.2) and experimental smoking (adj. OR 2.6, 95%C 1.3-4.7)
increased the risk for hospital treated substance use disorders in univariate models.
Furthermore, in multivariate models the tendency to be often (adj. OR 7.5, 95% CI 1.635.1) or occasionally drunk (OR 2.5, 95%CI 1.5-4.1) and regular smoking (adj. OR 4.5,
95% CI 1.9-10.6) were significant predictors for hospital treated substance use disorders
in male cohort members.
In females regular alcohol use (adj. OR 7.5, 95% CI 2.6-21.5), being often heavily
drunk (adj OR 12.7, 95% CI 4.0-40.4), regular daily smoking (adj. OR 4.1, 95% CI 1.412.4) and trying/experimenting substances other than alcohol (adj. OR 8.0, 95% CI 1.835.9) were associated with the risk for hospital treated substance use disorders in
univariate models. None of the predictors remained significant in multivariate models.
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Fig. 3. Kaplan-Meier estimates for age at first conviction for drunk driving according to
smoking, drunkenness, alcohol and other substance use among male cohort members in the
Northern Finland 1966 Birth Cohort (III: Figure 1).

5.4 Initiation age of smoking and onset age
of psychiatric disorder (IV)
At the age of 31 years, 48% of schizophrenia patients were regular smokers. The
corresponding smoking rates were 46%, 55% and 29% among cohort members with other
psychoses, non-psychotic disorders and controls without any psychiatric hospitalization,
respectively (χ2=69.7, df=3 and p<0.0001 between groups). In general, smoking was
more common among males (37%) than among females (24%), (χ2 =161,5, df=1 and
p<0.0001). The corresponding percentages (males/females) among schizophrenia patients
were 55%/37% (ns), among subjects with other psychoses 47%/45% (ns) and among
subjects with non-psychotic disorders 61%/46% (ns).
In Figure 4, the proportions of regular smokers are presented among cohort members
with schizophrenia, other psychoses, substance use disorders, personality disorders, non-
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psychotic mood disorders, anxiety disorders and other non-psychotic disorders. In the
group of non-psychotic disorders the highest smoking rates were found among cohort
members with substance use disorders (78.8%) and with personality disorders (63.6%).
47,8

SCHIZOPHRENIA

46,2

OTHER PSYCHOTIC DISORDERS

55,4

NON-PSYCHOTIC DISORDERS

78,8

Substance use disorders

53,1

Non-psychotic mood disorders

43,3

Anxiety disorders

63,6

Personality disorders

40,9

All other disorders

NO PSYCHIATRIC HOSPITAL
TREATMENT

29,5
0

20

40

60

80

100

Regular smokers (%)

Fig. 4. The proportion of regular smokers at the age of 31 year in various diagnostic groups in
the Northern Finland 1966 Birth Cohort.

The mean age of onset of schizophrenia among smokers and non-smokers was 21.5 (SD
3.5) and 22.6 (SD 3.9) years, respectively. The corresponding onset age of mental
disorder between smokers/non-smokers was 25.2 (SD 4.5) / 25.1 (SD 4.7) among
subjects with other psychoses and 24.1 (SD 4.4) / 23.7 (SD 4.1) among subjects with
non-psychotic disorders. The onset age of mental disorder did not differ statistically
significantly between smokers and non-smokers in any diagnostic group.
Figure 5 (IV: Figure 1) presents the mean initiation age of regular smoking and onset
age of mental disorders in various diagnostic categories. The mean initiation age of
regular smoking among schizophrenia patients did not differ statistically significantly
from that of the control group without hospital admissions due to psychiatric disorders.
The mean difference between the initiation of regular smoking and the onset of
psychiatric disorder among schizophrenia patients was 2.3 (SD 6.6) years, which was
statistically significantly lower compared to that among subjects with other psychoses
(8.6 SD 6.3 years) (ANOVA with Bonferroni, p<0.001) or those with non-psychotic
disorders (6.6 SD 5.5 years) (ANOVA with Bonferroni, p<0.001). The mean difference
among schizophrenia patients remained lower also when compared to specific diagnostic
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groups, i.e. non-psychotic mood-disorders (3.8 SD 5.7) and substance use disorders (9.0
SD 4.9). Among schizophrenia patients without hospital treated comorbid substance use
disorders (77%) the mean difference between onset age of disorder and initiation age of
smoking was even lower (0.9 years, SD 5.8) than that compared to the rest of the subjects
(6.9 years, SD 6.1), (Student’s t-test, p=0.027).
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40
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Other
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Fig. 5. Initiation age of regular smoking and onset age of mental disorder among controls
with no psychiatric hospital treatment and subjects with schizophrenia, other psychoses or
non-psychotic disorders in the Northern Finland 1966 Birth Cohort data. (IV: Figure 1).

The initiation age of regular smoking and the onset age of disorder were also studied
separately among males and females (IV: Table 1). Among male schizophrenia patients
the time gap between smoking initiation and onset of disorder was statistically
significantly shorter (2.2, SD 6.5) compared to males with other psychoses (8.7, SD 7.9)
(ANOVA with Scheffe, p=0.015) and with non-psychotic disorders (7.8, SD 4.7)
(ANOVA with Scheffe, p<0.001). A similar trend of temporal relationship, although not
statistically significant, between smoking initiation and onset of mental disorder was also
seen among females.
The associations between family and environmental background factors and the
likelihood of offspring's regular smoking later in life among schizophrenia patients are
presented in Table 11 (IV: Table 2). Of all single family or environmental factors, only
smoking in the home environment was statistically significantly associated with regular
smoking of cohort member with schizophrenia. This was also the only background factor
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that remained statistically significant when all variables were entered simultaneously into
a multivariate logistic regression model.
Table 11. Univariate association of family and environmental background factors
measured at the age of 14 years with likelihood of regular smoking in adulthood among
subjects with schizophrenia, the Northern Finland 1966 Birth Cohort (IV: Table 2).
Background factor

OR (95% CI)1

Smokers

Non-smokers

% (n)

% (n)

Chi-square test

Male gender

69% (22)

51% (18)

2.1 (0.8-5.6)

0.151

Single-parent family background2

31% (10)

20% (7)

1.8 (0.6-5.5)

0.294

Father’s social class3, lowest (III-IV)

0.589

p-value

59% (19)

49% (17)

1.3 (0.5-3.9)

Father’s social class, farmer

9% (3)

17% (6)

0.6 (0.1-3.0)

0.537

School performance, not in normal class

22% (7)

11% (4)

2.2 (0.6-8.3)

0.256

Own alcohol use at experimental level

59% (16)

69% (20)

0.7 (0.2-2.0)

0.450

Smoking in home environment, father smokes

50% (14)

22% (6)

3.5 (1.9-11.3)

0.035

1

Odds ratio with 95% confidence interval., 2 Single-parent families vs. two-parent families between years 1966-

1980, 3 Social class in 1980 (I-II vs. III-IV vs. V=farmers).

5.5 School performance and smoking among
schizophrenia patients (V)
Comparisons of background information between smoking and non-smoking
schizophrenics showed that nine (28.1%) smokers and two (5.7%) non-smokers (χ2=6.1,
df=1 and p=0.013 between groups) had a criminal record. Furthermore, seven (21.9%)
smokers and one (2.9%) non-smoker had been hospital-treated due to substance use
disorders (χ2=5.7, df=1 and p=0.016, between groups). The background data of the 67
schizophrenia patients available for statistical analyses did not differ statistically
significantly from those 36 schizophrenia patients for whom smoking data was not
available.
Compared to non-smokers, smoking schizophrenia patients had lower school
performance both in mean scores of all school subjects and of academic school subjects
(Table 12, V: Table 1). The differences in various school subjects between smokers and
non-smokers were most commonly found in academic scores. Of non-academic school
subjects only music scores were statistically significantly lower among smokers.
Statistically significant differences in mean scores between smoking and non-smoking
schizophrenic patients after adjustment for gender, social class in 1980, hospital treated
substance use disorders, criminality and onset age of schizophrenia were found in
mathematics, physics and combined mathematical scores. The differences between
smokers and non-smokers were also statistically significant in Finnish reading and
writing, but not in combined language scores.
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Table 12. School performance differences among smoking (n=31) and non-smoking (n=33) schizophrenia patients from the Northern
Finland 1966 Birth cohort (V: Table 1).
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6 Discussion
6.1 Discussion of the results
6.1.1 Family background and educational performance (I)
The results of study I indicated that among subjects in the Northern Finland 1966 Birth
Cohort (NFBC), parental divorce was related to lower educational performance. Other
family background factors (i.e. unwanted pregnancy, low maternal education and large
family size) were also associated with an increased risk for educational failures.
The school performance of adolescents from single-parent families was lower
compared to adolescents with a two-parent family background. This finding agrees well
with numerous earlier studies reporting an association of single-parent family background
to childhood and adolescent school problems (Guidubaldi & Perry 1984, Mulholland et
al. 1991, Aro & Palosaari 1992, Kurdek et al. 1995).
In study I the offspring from single-parent families had a higher probability of
remaining at the basic and secondary educational levels than those from two-parent
families. Also, Jonsson and Gähler (1997) found that children of married parents
continued at school after the compulsory years more often and had a higher probability of
going on to an academic study programme than did those from other family types. A
similar association has been observed by several other researchers as well (Keith &
Finlay 1988, Krein & Beller 1988, Wadsworth et al. 1990, O´Connor et al. 1999).
In earlier studies the relationship between single-parent family background and
lowered educational attainments has been explained by diminution of economic and
social resources available to children (Keith & Finlay 1988). This explanation was
supported by a large Swedish population-based study that found that when educational
and occupational attainment was low for custodial mothers but high for absent fathers,
children were most negatively affected by a separation (Jonsson & Gähler 1997). In
Finland the social security for single-parent families has, however, been relatively good,
and the income transfer system has reduced child poverty very effectively (Forssén
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1998). This may explain why in this study the low social class at the 14 years of age of
the cohort member (in 1980) or the preceding decline in the social class (between 1966
and 1980) were not found to be important predictors for lowered educational
achievement.
The risk for low educational performance up to the age of 31 years of the cohort
member was markedly increased when his/her mother had reported during preclinical
visits that the pregnancy was not wanted at all. The effect of unwanted pregnancy on low
educational performance up to age 24 in this cohort has been reported earlier by
Myhrman et al. (1995). In this earlier study a significant interaction was found between
unwantedness and family size, and offspring’s limited educational attainment was
explained by lack of economic and social resources. However, women who were born
into small family and who were unwanted had a particularly high risk of stopping at
compulsory schooling (Myhrman et al. 1995).
A large family size during the childhood and adolescence of study subjects was
associated with a notable risk for lowered adult educational performance. In large
families several adverse factors, such as parental distress, lack of psychological support
for individual children, financial problems and maternal depression, have earlier been
reported to affect the child’s psychological well-being (Kemppainen et al. 2000). The
finding in study I suggests that these same adversities may also have an effect on the
child’s capacity to invest in school work and education after compulsory years.
Of the other potential exposures used in the present study, good maternal education
seemed to “protect” the children from educational failures. Also previous studies have
observed a “dose-response” between maternal education and the child’s educational
success (Olsén 1997). Good maternal education may be viewed as an indicator of the
household’s “human capital”, which provides a resource for the children (Kramer et al.
1995).
In summary, the findings relating to disadvantage associated with single-parent family
background and other adverse family background features were in line with earlier
studies. However, the effect of single-parent family background was observed to be less
harmful than in previous investigations (Keith & Finlay 1988, Krein & Beller 1988,
Wadsworth et al. 1990, O´Connor et al. 1999). This may be related to the Finnish
educational system, which offers all citizens equal opportunities to obtain an education
(Haven 1998). The results of study I propose that most of the offspring raised in singleparent families or in families with other adversities can develop well without educational
problems if the society’s support arrangements are sufficient.

6.1.2 School performance, drunk driving and adult
educational achievements (II)
In study II the association between educational underachievement and drunk driving
offences was confirmed among the cohort members. Drunk drivers (i.e. subjects
convicted of at least one drunk driving offence between 15 and 32 years of age) showed
impaired school performance already in adolescence. As assessed in adulthood, one third
of male and almost half of female drunk drivers with 1-2 offences, and two thirds of the

64
male recidivist (i.e. at least 3 offences) drunk drivers had remained at the basic
educational level.
These findings are in line with the study of O’Malley & Johnston (1999) reporting a
significant association between lowered school performance and drunk driving, but are
contradictory to the findings from studies in which the adult educational level of drunk
drivers was not significantly lower compared to controls (Hasin et al. 1999, Shinar et al.
2001). However, Harrison (1998) found that an occupational category including mainly
manual or outdoor workers accounted for 42% of male drunk drivers. A possible
explanation for the discrepancy between our findings and earlier ones is the young age of
the cohort members compared to subjects with a wide age range in earlier studies. The
results would have been different if we had been able to study the educational level of
drunk drivers whose first conviction for drunk driving had not occurred until in late
adulthood.
A possible explanation for our result is that some individuals with drunk driving
offences might have a lower level of intelligence, since both male and female drunk
drivers were found to have an increased probability of not being in normal grade at the
age of 14. An earlier study of this cohort has also showed that 18% of cohort members
who were at a regular school but in a lower class than appropriate for their age and 89%
of pupils in special schools had a measured IQ below 86 (Rantakallio & von Wendt
1986).
It is well known that many drunk drivers have serious alcohol related problems
(Lapham et al. 2001). Furthermore, chronic and heavy use of alcohol is frequently
associated with neurocognitive deficits (Parsons 1998). When our cohort members were
ending their compulsory schooling only few individuals had started regular use of alcohol
(Isohanni et al. 1994). Thus it is very unlikely that alcohol use in adolescence is the only
explanation for low educational performance of future drunk drivers. However, the
educational failures of drunk drivers were clearly observable already in adolescent school
performance, which could support the presence of putative early cognitive deficits or
learning disorders (Rhodes & Jasinski 1990), AHDH problems (Myers et al. 1998,
Kuperman et al. 2001) or other comorbid psychiatric disorders (Lapham et al. 2001).
Some behavioural factors may also explain the finding of this study. Individuals with
low school performance and drunk driving offences may have low motivation for
education, poor life control or low social support from parents and peers. In an earlier
study of this cohort it was shown that the younger the drunk driver was, the greater the
probability of being a violent offender (Räsänen et al. 1999b). A possible aetiological
pathway - explaining the association between low school performance, drunk driving and
later educational underachievement - is a general tendency towards problem behaviour
and deviance (Jessor & Jessor 1977). It is well known that individuals engaging in one
problem behaviour are likely to be involved in other problem behaviours as well (Jessor
1987, Huizinga et al. 1993). Thus, delinquent lifestyle (Miller & Plant 1999) may be an
important predictor for both educational failures and drunk driving offences.
In summary, although the association between drunk driving and educational
performance cannot be considered to be directly causal, drunk driving offenders seem
more likely to be individuals with an increased risk for stagnated education. This finding
is important because educational failures and substance use disorders in adolescence are
possible determinants of social disadvantage in later life.
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6.1.3 Adolescent substance use and adult substance use
related problems (III)
The main finding of study III was that regular and heavy alcohol use, smoking and other
substance use measured at the age of 14 years among the cohort members predicted later
drunk driving offences and hospital-treated substance use disorders for both genders. The
results are consistent with previous studies on the association between adolescent alcohol
use, smoking, other substance use and alcohol-related problems later in life (Duncan et
al. 1997, Grant 1998, Grant & Dawson 1998).
Another important finding in study III was that adolescent smoking in males and
alcohol use in females seemed to be the most notable risk factor in predicting later severe
substance use related problems. In addition, there was an 8-fold risk for female hospitaltreated substance use disorders and a 3-fold risk for male drunk driving to be associated
with other substance use, although in this birth cohort only 0.8% of females and 1% of
males had experimented with/used other substances at the age of 14. The association
between adolescent substance use patterns and the early age of first drunk driving offence
was a novel finding which has not been reported previously. Regular smoking, alcohol
and other substance use at the age of 14 years significantly increased the risk for early
onset drunk driving offences among cohort members.
Among male cohort members, regular smoking in adolescence appeared to be a more
significant risk factor for drunk driving and hospital-treated substance use than was the
use of alcohol. It is known that several risk behaviours cluster together with smoking.
Cigarette smoking is frequently associated with drinking alcohol, drunk driving, risktaking and engaging in physical fights, and it may also act as a so-called “gateway drug”
to other substance use problems (Wang 2001). Among male adolescents, psychosocial
proneness to problem behaviour may be associated with regular smoking rather than with
alcohol use (Escobedo et al. 1997, Hanna & Grant 1999).
The female cohort members had used alcohol more frequently and had been more
often heavily drunk in adolescence than males. Further, when predicting later substancerelated problems based on alcohol use at 14 years of age, the risk was about twice as high
among females than among males. This finding is consistent with the results by
Laukkanen et al. (2001), who found that heavy drinking was associated with more severe
psychosocial dysfunction among adolescent girls than boys. It is possible, although this
was not investigated in study III, that the girls with a regular pattern of alcohol use in
early adolescence represent the most high-risk group and have also other risk factors for
female alcoholism, such as family history of alcoholism, family history of violence,
conduct problems or other psychiatric comorbidity (Chermack et al. 2000, Zeitlin 1999).
Study III extends the earlier findings of the longitudinal course of substance use
related problems in adolescence to the outcomes of drunk driving offences and hospitaltreated substance use disorders in adulthood. While most adolescents experiment with
alcohol use and smoking and consume alcohol in a moderate manner later in their lives,
there seems to be a subgroup of individuals with an increased risk for developing
hazardous substance use related problems even as a result of adolescent experimental
substance use. Therefore, more attention should be paid especially to adolescents who
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start regular smoking at early age or who have shown a tendency towards regular and
drunkenness-oriented alcohol use.

6.1.4 Initiation age of smoking and onset age
of psychiatric disorder (IV)
In study IV, the smoking rate among cohort members suffering from psychiatric disorders
was observed to be about 1.5 times higher than among controls without psychiatric
hospital admissions. The highest smoking rates were found among cohort members with
substance use disorders (79%) and personality disorders (64%). The proportion of
smokers was about 50% among patients with schizophrenia. Among cohort members
with schizophrenia the initiation of regular smoking was closely related to the onset of
the disorder, while a corresponding link was not found in any other diagnostic group. Of
all family background variables or individual adversities, only father’s smoking in the
home environment increased the risk of regular smoking of schizophrenic cohort member
in adulthood.
The elevated prevalence of regular smoking among psychiatric patients in the cohort is
in line with previous studies (Lasser 2000). However, in previous studies the smoking
rate among schizophrenia patients has been found to be considerably higher than in our
study (please see Table 1). A possible explanation for this discrepancy is that in earlier
studies the study populations consisted of severely disabled, often institutionalised and
aged schizophrenia patients, while the subjects in the Northern Finland 1966 Birth Cohort
are young adults.
In study IV persons suffering from non-psychotic disorders were those whose smoking
rate was highest compared to other diagnostic groups. The cohort members with nonpsychotic disorders formed a very selected group because these individuals had already
been in mental hospital treatment due to a non-psychotic disorder in young adulthood.
Based on the results of the Mini-Finland Study (Aromaa et al. 1989), in which one-tenth
of the population had a non-psychotic disorder at the age of 30, Isohanni et al. (1998)
have estimated that the hospital-treated patients represent the most severe fifth of all nonpsychotic cases of the cohort. However, also in earlier studies the smoking rates among
subjects with mood disorders (Breslau et al. 1998, Gonzalez-Pinto et al. 1998), anxiety
disorders (Johnson et al. 2000), substance use disorders (Breslau 1995) and with
adolescent conduct disorder (Upadhyaya et al. 2003) have been found to be high.
The initiation of smoking preceded the onset of schizophrenia by only 2.3 years in this
study. Earlier studies have suggested that the majority of schizophrenia patients start
regular smoking several years before onset of the disorder (Kelly & McCreadie 1999,
Beratis et al. 2001). The short time gap between initiation of smoking and onset of
schizophrenia may indicate that smoking is a sign of the prodromal symptoms of
schizophrenia. Patients may start regular smoking in order to alleviate already existing
attentional deficits (Adler et al. 1998) and the first negative symptoms of schizophrenia
(Smith et al. 2002).
In study IV neither adolescent alcohol use nor being in a school class level lower than
age appropriate were associated with smoking among schizophrenia patients. The only
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family background factor that increased the likelihood of smoking among schizophrenics
was the father’s smoking in the home environment. This may be a marker of the
importance of family influences and the parent’s role model for the smoking behaviour
among schizophrenia patients, but it may also by associated with genetically mediated
vulnerability to smoking among schizophrenia patients and their relatives.
The major finding of study IV that schizophrenia patients start their regular smoking
only few years before the onset of the disorder, supports the view of smoking as a form of
self-medication among these patients. Schizophrenics in their prodromal phase may be
suffering from cognitive and attentional problems, and smoking may have some
beneficial effect on these deficits (Ziedonis & George 1997, Leonard et al. 2001).

6.1.5 School performance and smoking among
schizophrenia patients (V)
Study V analysed exclusively the cohort members with schizophrenia. This subpopulation
of psychiatric patients was chosen, because earlier studies have indicated that smoking in
schizophrenia may be associated with poor premorbid functioning (Kelly & McCreadie
1999) and because altered expression and function of the α7-nicotinic cholinergic
receptor has been suggested to predispose schizophrenia patients to problems with
learning efficiency and accuracy (Adler et al. 1998).
The main finding of study V was that pre-schizophrenic adolescents who later became
regular smokers had lower school performance compared with those who remained nonsmokers. Differences in various school subjects between smoking and non-smoking
schizophrenics were most commonly found in academic scores. Of non-academic school
subjects only music scores were statistically significantly lower among smokers.
Earlier studies of the Northern Finland 1966 Birth Cohort showed that low school
marks even in non-academic domains at the age of 16 did not differentiate future
schizophrenia patients from cohort members without any mental disorders (Isohanni et al.
1998, Isohanni et al. 2000a). Further, pre-schizophrenic children from a population-based
birth cohort from Helsinki had worse performance in handicrafts and sports when
compared with their peers (Cannon et al. 1999). The authors suggested this to be
associated with "soft" neurological signs and with impaired motor coordination skills
among these children. The alternative explanation proposed by Cannon et al. (1999) was
that poor premorbid psychosocial adjustment would cause more difficulties in nonacademic than in structured academic school subjects among pre-schizophrenic children.
In our study of schizophrenic subjects exclusively there were no differences in the means
of handicrafts, arts or sports between smokers and non-smokers. This may suggest that
impaired motor coordination or poor psychosocial adjustment would not be
"nicotinergic" features and thus would not be associated with regular smoking later in
life.
Children with attentional problems are at risk of difficulties in mathematics, even if
they are not having difficulties with reading (Lindsay et al. 2001). One potential
interpretation of the current finding among smoking schizophrenics in the cohort of lower
performance in combined mathematical and natural sciences scores, but not in combined
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language scores, could be that mathematical learning deficits might be an early sign of
nicotinic attentional problems among individuals vulnerable to schizophrenia.
In addition to poor school performance, smoking schizophrenia patients had
significantly more registered criminality and hospitalisations due to substance use
disorders compared to non-smoking schizophrenics. This finding suggests that smoking
in schizophrenia represents a more severe form of the illness. Smoking among
schizophrenia patients has also in earlier studies been linked to unfavourable clinical
features, such as poor premorbid adjustment (Kelly & McCreadie 1999), earlier age at
onset of the illness, greater number of hospitalisations and higher total scores on the
BPRS (Goff et al. 1992).
In summary, smoking schizophrenia patients had lower school performance than nonsmoking patients, and the smokers also had significantly more registered criminality and
hospitalisations due to substance use disorders. This might suggest that smokers represent
a sub-class of schizophrenia patients with nicotinic dysfunction and neurodevelopmental
features and they do more poorly already in adolescence several years before the
manifestation of the first psychotic symptoms.

6.2 Theoretical discussion
6.2.1 Descriptive life span model (I-V)
The present study focuses on childhood and adolescent background factors and adult
educational performance (I-II) as well as adolescent smoking, alcohol and drug use and
later severe substance use related problems and psychiatric morbidity (III-V) based on
both biological and psychosocial aspects of adolescent development and the family.
The term developmental epidemiology or “life-course epidemiology” has been
extended to include the study of early antecedents and risk factors for adult-onset illness
and chronic diseases. It studies causation in the context of development, causal chain
mechanisms and person-environment interactions (Murray et al. 2003).
Earlier in this cohort Isohanni (2000) has presented a life-course developmental model
of education, mental disorders and risk behaviours. Children not in their normal grade or
not in normal school at the age of 14 years had an increased risk of developing some
form of mental disorders, but lower marks at the age of 16 years did not predict
schizophrenia or others psychoses (Isohanni et al. 1998). Early onset schizophrenia and
prolonged smoking were associated with adult educational underachievement (Isohanni
et al. 2001a, Isohanni et al. 2001b).
Secondly, a descriptive life span model of schizophrenia has earlier been formulated in
this cohort (Isohanni et al. 2000b, Kemppainen 2001). The findings from this cohort and
from other studies show that some young adults destined to develop schizophrenia show
deficits in motor, cognitive, and social performance long before they have psychotic
symptoms; some abnormalities are present in very early life. Developmental precursors to
adult psychoses suggest that components of their causes operate in early life, and
vulnerability and expression change over the span of time of individual development. Of
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the biological factors in this cohort, perinatal risk (Jones et al. 1998) and childhood
central nervous system infections (Rantakallio et al. 1997) were found to be associated
with an elevated risk for schizophrenia. Also in this cohort, being born from an unwanted
pregnancy (Myhrman et al. 1996), being born as a male firstborn (Kemppainen et al.
2001) and maternal antenatal depression (Jones et al 1998, Mäki et al. 2004) were
associated with an increased risk for schizophrenia. Of the psychosocial risk factors,
communication problems in the family (Wahlberg et al. 1997) and disturbance in the
parent-child relationship (Jones et al. 1994) have also been shown to be associated with
schizophrenia later in life.
Both biological and psychosocial family risk factors are also known to predict
substance use disorders and to formulate the developmental pathway from the beginning
of a person’s life span. Genetic aetiology of substance use disorders is supported by many
studies (Rutter et al. 1998, Rhee et al. 2003). In a recent twin study environmental
influences such as peer influences, accessibility of substances and sibling interaction had
a significant effect on the initiation of smoking, alcohol use or use of any other
substances. Environmental influences however did not affect the problem use of any
substances (Rhee et al. 2003).
Psychosocial risk factors associated with the childhood family, offspring’s school
performance and personal substance use patterns during the period of adolescence have
been the main foci for the present thesis. Of the family background features, unwanted
pregnancy, large family size, parental divorce, low social class and low maternal
education were all found to be associated with offspring’s low school performance in
adolescence and educational underachievement adulthood (I). Low adolescent school
performance was associated with drunk driving offences, and the adult educational level
of the drunk drivers was low (II). Adolescent alcohol use and smoking increased the risk
for severe substance use related problems in adulthood (III). The onset age of
schizophrenia had a close temporal relationship with the initiation age of smoking (IV),
and schizophrenia patients who had become regular smokers in adulthood had lower
adolescent school performance than non-smokers (V). The causality of these complex
phenomena is however difficult to establish and needs further investigation.
Both schizophrenia and substance use disorders can be regarded as the endpoints of
adverse outcomes with a start partly already during the early perinatal period. Empirical
studies of the developmental pathway of schizophrenia and substance use disorders cover
several aspects of a person’s life course. Genetic, environmental, individual and social
contexts interact in the genesis and developmental trajectory of these disorders.
Temporal and causal relationships between childhood and adolescent risks for
substance use and low school performance, and their impact on later mental disorders still
remain unclear. I have now summarised into Figure 6 a descriptive aetiological model of
schizophrenia and substance use disorders focusing on most important childhood and
adolescent developmental risk factors. This comprehensive life-course model is based on
the reviewed literature, previous studies from the Northern Finland 1966 Birth Cohort
and the findings of the present thesis.
The model is divided into pregnancy, premorbid period, prodromal period ending in
the clinical course of schizophrenia or substance use disorder. Biological, individual,
family related and social predicting factors during childhood and adolescence are
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presented. Further studies are needed in order to formulate a descriptive life span model
including evidence-based information of childhood and adolescent protective factors.
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Fig. 6. Descriptive life course model of adolescent risk factors for low education and psychiatric disorders (mainly applicable to substance use
disorders and schizophrenic psychoses). The roman numerals indicate the item (and original paper) used in the present study.
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6.3 General discussion
6.3.1 Strengths of the study
The major strength of the present thesis was the unique study population collected by
professor (emerita) Paula Rantakallio. The Northern Finland 1966 general population
birth cohort includes 96% of all births (N=12 068) that occurred in the provinces of
Lapland and Oulu in 1966. Data on biological, socio-economic and health conditions,
living habits and family characteristics of cohort members were collected prospectively
since pregnancy (Rantakallio 1988). This makes analysis of intervening and confounding
factors possible.
The data on hospital-treated mental disorders of the cohort members have been
collected from the Finnish Hospital Discharge register (FHDR). The FHDR covers all
mental and general hospitals as well as bed wards of local health centres, military wards,
prison hospitals and private hospitals. The accuracy of transfer between hospital case
records and the FHDR has been shown to be good (Poikolainen 1983, Keskimäki & Aro
1991). Also the other national registers used in this thesis, i.e. the National Crime
Registers provided by Ministry of Justice and the National Education Registry of
Statistics Finland 1997, are representative. In many countries there would not be an
opportunity to carry out studies of this kind because valid national registers are not
available and if are, their use is restricted by data protection laws.
In the birth cohort database all case records have been scrutinised and psychiatric
diagnoses have been carefully validated for DSM-III-R criteria, and interrater reliability
has been shown to be good (Isohanni et al. 1997, Moilanen et al. 2003).
Boosted by a large study sample, the study gives reasonable statistical power for
primary analyses, although the number of cases in main outcomes (schizophrenia,
hospital-treated substance use disorders and drunk driving offences) is rather small. The
use of sophisticated statistical methods, such as logistic regression modelling, has made it
possible to take into account the putative effect of the confounding variables on outcome
variable.

6.3.2 Limitations of the study
The associations between childhood family features and adult educational performance as
well as between adolescent substance use and adult outcomes have been investigated in a
large population sample. The data have been collected prospectively. However, as is the
case with most large population based samples, only part of the potential confounders can
be assessed,
It must be considered as a limitation of the epidemiological and register-based study
design that there was no information available about family function, or relationships
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between parents and the children. The data contained information only on formal
marriages and there was no information on changes in family type after the year 1980.
This may make the results of educational performance conservative, i.e. the differences
between cohort members from full and divorced families could, in fact, be greater if the
changes in family structure were known from the period when the cohort members were
in their late adolescence.
A limitation of the studies concerning drunk driving offences was that the results only
apply to drunk driving committed before age 32. Correlates of drunk driving might be
different in those who offend for the first time after age 32.
In previous studies, special psychosocial risk factors or family predictors such as
parental drinking, proactive parenting, school bonding or peer influence are suggested to
be related to adolescent substance use (Hawkings et al. 1997). In this thesis, it was not
possible to take these features into account. Because of the small number of drunk
driving offences and hospital treatments among women, the results for females are
possibly not as conclusive as for males. On the basis of this study, conclusions can only
be drawn on these most hazardous substance use related outcomes, but no general
conclusions can be made about the continuity between adolescent and adult substance
use.
The information on smoking habits was based on a self-report questionnaire in which
the respondents may tend to underestimate their smoking and fail to recall correctly the
initiation age of their smoking. However, there is recent evidence that self-reports of the
smoking behaviour among schizophrenia patients show test-retest reliability and are
interconnected with objective measures (Yang et al. 2003). Structured instruments or
laboratory tests for nicotine dependence were not available. Non-psychotic cohort
members probably had a true onset of the disorder long before the first hospitalisation
(Isohanni et al. 2001a). Thus the interpretation of the results concerning the time gap
between initiation of smoking and onset of disorder among non-psychotic cohort
members compared to subjects with schizophrenia or with other psychoses should be
viewed with caution.
Finally, the outcome variables of this study, i.e. drunk driving offences, hospitaltreated substance use disorders and schizophrenia as well as some of the exposure or
confounding factors are relatively rare conditions. There may be findings which did not
reach statistical significance although they are clinically very significant.

7 Conclusions
7.1 Main results
The results of study I indicated that family background with parental divorce was
associated with an increased likelihood for subsequent low school performance of the
study subjects from the Northern 1966 Birth Cohort. Children from divorced families
were also more likely to stagnate in the basic or upper secondary educational levels. In
addition, other family background factors, such as unwanted pregnancy, low maternal
education and large family size, predicted low education in adulthood.
In study II drunk drivers were shown to have significantly worse school performance
when compared with their controls. Male drunk drivers and especially recidivists had an
elevated risk for remaining at the basic educational level. Drunk driving among females
was rare in this cohort, but low educational performance was associated with drunk
driving among females as well.
Regular smoking at the age of 14 years was found to be the most powerful adolescent
predictor for drunk driving between the ages of 15-32 in study III. Male cohort members
who had smoked regularly at the age of 14 years were involved in their first drunk
driving offence at a significantly younger age compared to non-smokers or subjects with
experimental smoking. A similar finding was also observed among male cohort members
with regular alcohol use, being often heavily drunk or having tried/used other substances
at the age of 14 years as compared to other male adolescents. An increased risk for
hospital-treated substance use disorders in late adolescence or adulthood was associated
with male regular smoking and female regular alcohol use and having often been heavily
drunk at the age of 14.
As shown in study IV, the initiation of regular smoking was closely related to the onset
of schizophrenia. The mean difference between the initiation of regular smoking and the
onset of schizophrenia was only 2.3 years, which was statistically significantly lower
compared to that for subjects with other psychoses (8.6 years). Among schizophrenia
patients the increased likelihood of smoking was associated with paternal smoking in the
family environment, but not with any other background factors.
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Study V focused exclusively on schizophrenic patients. At the age of 16 years,
schizophrenia patients who had become regular smokers in adulthood before the age of
31 years had significantly lower overall mean grades at the end of comprehensive school
(7.3) compared to those schizophrenia patients who had remained non-smokers (8.2).
Patients with schizophrenia who smoked had also lower mean grades in combined
mathematical subjects when compared to non-smokers.

7.2 Clinical implications
This thesis reflected the negative pathway in which adverse family background features
and individual problem behaviour adversely affect later educational performance.
Educational underperformance is frequently associated with the risk of exclusion from
the labour market and with failure to accumulate social capital. Individuals with low
education and substance use disorders are also at risk of developing various health- and
lifestyle-related problems later in life.
Hazardous alcohol use and associated risk behaviours, such as drunk driving, seem to
be continuous from adolescence to young adulthood among some individuals. Early onset
regular smoking in adolescence, especially among males, is also shown to be an
important risk factor for later hazardous substance use in adulthood. However, most
adolescents experiment with alcohol and tobacco without any harmful consequences later
in life.
Health care professionals, family counsellors and school teachers at all levels should
search for new ways to support high-risk adolescents, who are known to have adverse
family background features, impaired school performance or early onset regular smoking
and hazardous alcohol use. Increased attention should also be paid to preventive efforts
targeted towards regular patterns of various substance use behaviours in early
adolescence. School-based interventions and family-targeted programs enhancing
parental limit-setting, problem-solving and communication skills may be effective in
preventing or delaying the onset of adolescent substance use.
Clinicians conducting psychiatric and somatic evaluations of psychiatric patients
should always be aware of whether and how much their patients smoke. The general
health of smoking schizophrenia patients is often poor and these individuals should
therefore be carefully investigated for metabolic abnormalities as well as diseases of the
circulatory and respiratory system. Smoking alters the metabolism of psychotropic drugs,
and this should be carefully considered when prescribing medicines to the patient.
Atypical antipsychotics may reduce smoking among schizophrenia patients and these
patients would also benefit from specialized smoking cessation programmes. On the other
hand, schizophrenic patients with known dependence on nicotine should not be denied
smoking without providing alternatives, because smoking cessation may lead to an
exacerbation of psychotic symptoms. Preventive efforts against smoking and other
addictive behaviours should also be taken into consideration when planning programmes
targeting detection and intervention of early schizophrenic psychosis.
Poor or declining scholastic performance may be a precursor to the cognitive
impairment seen in schizophrenia. Schizophrenia patients who later become regular
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smokers may represent a subgroup with more marked cognitive dysfunction and
neurodevelopmental features. Low school performance and adjustment problems in
school may be useful features when assessing early signs of psychosis.

7.3 Implications for future studies
Further studies are needed on psychological and social risk factors explaining the risk of
adolescent’s educational failures. The precise processes by which adolescents with family
adversities may be less motivated to maintain normal academic achievement are worth
investigating. Investigations focusing on single-parent families and social disadvantage
have been criticised as being "problem-saturated", while individual resiliency, coping
mechanisms and protective factors have received much less attention. Especially these
protective factors should deserve more attention in future research.
The critical issue of the increasing trend in adolescent alcohol and other substance use
needs to be addressed in future studies. Population-based and epidemiologically informed
longitudinal studies of the natural history, incidence, prevalence and comorbidity patterns
of adolescent substance abuse and dependence may provide answers to this problem.
Preventive interventions and treatment approaches targeted at high-risk adolescents
should be developed and scientifically evaluated.
More research-based information is needed in order to understand the relationship
between cigarette smoking, nicotine dependence and psychiatric disorders. Further
studies with accurate measures for nicotine dependence, such as the Fagerström test for
nicotine dependence or saliva cotinine level, among adolescents and first-episode
medication naïve psychiatric patients are warranted. The treatment of nicotine
dependence in adolescents with psychiatric comorbidity also deserves further attention
and investigation.
There is growing evidence of linkages between the effects of nicotine and
neurobiology of schizophrenia. Therefore, identification of susceptibility genes that make
up the genetic liability to schizophrenia may provide keys to understanding the
pathophysiology and the parsing clinical heterogeneity of the illness.
School performance is a non-specific measure of intelligence or cognitive
performance. In the future it would be interesting to study the differences in cognitive
performance between smoking and non-smoking schizophrenia patients using more
accurate cognitive test batteries.
Thus far, the longitudinal database of the Northern Finland 1966 Birth Cohort has
provided unique opportunities to investigate various outcomes up to early adulthood. In
the future there will be a possibility to study the occupational and social performance as
well as various psychological and somatic outcomes among middle-aged cohort
members.
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