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ABSTRACT

Background: Little is known about the long-term outcomes in tiplé domains of

adult functioning of individuals who as adolescentsused substances. The goal of
this thesis was to examine adverse and resilignbmes through 30 years of
adulthood of individuals who as adolescents hadwted a clinic for substance misuse
problems and to identify risk and protective fastpresent in adolescence that
distinguished trajectories of adult development.

Method: Data were used from a longitudinal project, the $&guences of Antisocial
Behaviour in Adolescence (CASBA), a follow-up studhcumenting adult outcomes

of two cohorts of individuals who were treated $abstance misuse as adolescents and
a general population sample matched on age, geamtbhirth place. Cohort 1

consisted of 1992 individuals who were treated fa®68 to 1971 while Cohort 2
consisted of 1576 individuals who were treated fa®@80 to 1984. Information about
the clinic sample in adolescence was extracted thenold clinic files while

information about adult outcomes was obtained fnational registers.

Results: Eight main findings emerged. One, individuals wh@eolescents had
consulted a clinic for substance misuse problesmspmpared to the general
population sample, were significantly more likedyetxperience adverse outcomes
defined as death, physical illness, mental illnegbstance misuse, criminality, and
poverty, during the subsequent 30 years. Two, nigtdid the clinic sample experience
high levels of adversity in each outcome domaiey tlso experienced adversity in
multiple domains of adult functioning. Three, amding individuals who as
adolescents had engaged in substance misuse digretopmental trajectories of
resilience over 25 years of adulthood were ideadifFour, factors operating in
adolescence were associated with outcomes throtigiree decades of adulthood.
Five, substance misuse in adulthood appearedve driminal offending. Six,
treatment received at the clinic in adolescenceneagassociated with resilience in
adulthood. Seven, few differences in adult outcome® found between Cohort 1 and
2. Eight, while gender differences in the risk d¥@rse outcomes were observed and
gender independently predicted the adverse outcaroegender differences were
observed in trajectories of resilience through tbhad, few gender differences were
observed in the great majority of the associataingsk and protective factors with
outcomes. Female gender was found to be protemfjamst criminal offending.

Conclusions: Adolescence is a critical life period. Both risktiars and protective
factors present in adolescence impact outcomeduith@od. Gender is associated with
distinct adult outcomes but not with the accumatabf adverse outcomes or
developmental trajectories of resilience in adwthorhe concept of resilience requires
modification to take account of the findings thedilience is dynamic and changes over
the life course and that it differs across domairfsinctioning. Defining distinct sub-
types of adolescent substance misusers is a necésstastep to identifying causal
mechanisms. Substance misuse may play a majanrptemoting criminal offending

in adulthood.
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1 INTRODUCTION

Substance misuse during adolescence compromisagitigal life period, negatively
impacting on academic performance and career appbes, physical and mental
health, and increasing the risk of premature d@dlel, Flisher, Hetrick & McGorry,
2007; Toumbourou et al., 2007). Substance misusstiaates 23.3% of the total
burden of disease for individuals aged 15 to 29syell in economically developed
countries (Patel et al., 2007). Substance misusalysegins in adolescence, peaks in
the early 20s, and decreases rapidly thereaftean(@Kandel, 1995). While it is
known that a small group of individuals persisirirsusing substances in early
adulthood, little is known about the long-term ames in multiple domains of adult
functioning of individuals who as adolescents nmesusubstances. Nevertheless,
substance misuse is often associated with crinyn@ennett, Holloway & Farrington,
2008; White & Gorman, 2000). Many adolescents withduct problems present
substance misuse (Vermeiren, 2003) while substamtaortions, if not most,
adolescents with substance misuse present conaimtems (Armstrong & Costello,
2003). Knowledge of factors present in adolescémaieare associated with substance
misuse and criminality that persist beyond youngjtadod is limited (Farrington &
Pulkkinen, 2009; Schulenberg & Maggs, 2008). Howewemerous studies from the
Dunedin birth cohort demonstrate a small groupitiiaates offending in childhood
that persists into their early 30s with inadequuateenting, neurocognitive problems,
undercontrolled temperament, severe hyperactpgychopathic personality traits, and
aggressive behaviour present in childhood or/aeteadence (Moffitt & Caspi, 2001;
Moffitt, Caspi, Harrington & Milne, 2002; Odgersadt, 2007; Odgers et al., 2008).
Similar heritable factors and personality traits associated with both substance
misuse and criminality (Kreuger et al., 2002; Kreydvarkson, Patrick, Benning &
Kramer, 2007). Yet, much research and theory sug¢fest antisocial behaviour in
adolescence, including substance misuse, resojvearly adulthood (Odgers et al.,
2008; Olsson, Hansson & Cederblad, 2006; Rohdeirisahin, Kahler, Seeley &
Brown, 2001; von Sydow et al., 2001; Wells, Horw@&ergusson, 2006).
Knowledge is needed to explore the long-term camseces in multiple domains of
substance misuse in adolescence, and the facatisthease the risk of adverse
outcomes and those that promote resilience. Th&diprovides new knowledge about
both adverse and adaptive outcomes during 30 géadulthood among individuals
who misused substances in adolescence, and exfdotess present in adolescence
that contribute to divergent life-course developtaen

In the literature, different measures of substarseeare described. The term
“substances” is used to refer to tobacco, alcaltiolt drugs (cannabis, cocaine,
amphetamines, hallucinogens, inhalants and othled) medications not prescribed for
the individual. The use of illicit drug has beekrmawledged as a significant public
health problem worldwide and therefore any usdioitidrugs in adolescence is
potentially hazardous. Alcohol use is legal, anduse of alcohol is commonly referred
to as at least binge drinking (Bauman & Phongsal®89) measured by a certain
number of drinks on one occasion (Courtney & Pol09; Kuntsche, Rehm & Gmel,
2004), or defined as a mental disorder. Diagnosakohol abuse and dependence, or
abuse and dependence of specific illicit drugsvaade based on criteria included in the



Diagnostic and Statistical Manual of the Americaydhiatric Association, version 1V,
(American Psychiatric Association, 1994) as meditsdrders, or in the International
Classification of Disease (World Health Organizatib992). Various other terms and
criteria are used to refer to the severity or feeguy of use. It is critical to distinguish
between intoxification and misuse. Misuse is uguadled to indicate harmful use
affecting the user or others (Bauman & Phongsal@99). Studies often use the term
problem use referring to consumption that limitsnapairs psychosocial functioning
(Swadi, 1999). Heavy use or hazardous use oftensréd use above a certain
threshold. Throughout this thesis, the term sulsstamsuse includes any use of illicit
drugs and at least binge drinking of alcohol.

This first chapter of the thesis begins with aeewof the literature on adverse
outcomes in adulthood following adolescent substanisuse and the associated
factors. Next, the association of substance miandedelinquency is explored. In the
final section, studies of adaptive adult outconragsilience and the associated factors
are reviewed. The second chapter describes theajeme specific aims of the thesis.
The third chapter presents the overall methodefdisearch, including a description of
the data collection procedures, of the measurdbegbarticipants, and of the different
statistical analyses conducted in the four paférs.fourth chapter describes the aims
and results of each of the four papers. The fiflpter begins with a discussion of the
main findings of the thesis, a presentation ofstihengths and limitations of the
research, and concludes with remarks on the sfotesutid clinical implications of the
research.

1.1 OUTCOMES IN ADULTHOOD

Outcomes in adulthood of adolescent substance enisuge been examined in
longitudinal studies of population cohorts andrbadhorts and follow-up studies of
adolescents who were treated for substance miSeseral features characterise these
studies and point out the gaps in knowledge alb@utieévelopment of individuals who
as adolescents misused substances. One, mossdtagincluded relatively short
follow-up periods tracking subjects into young @ldobd or, in a few studies, to their
mid 30s (Zucker, 2008). Treatment outcome studseslly assessed participants one
year after the end of treatment (William & Chan@0@). Consequently, little is known
about outcomes of adolescent substance misusegtheslulthood. Two, most studies
measured a limited number of outcomes. Longitudghalies of population cohorts or
birth cohort samples often assessed continuedawasimisuse and only one additional
outcome, usually mental health. Consequentlye litlknown about other domains of
functioning in adult life that may be affected lpstance misuse in adolescence
(Bonomo et al., 2001; Hall & Babor, 2000). Studiastreatments for adolescents with
substance misuse are limited to measures of abstra relapse (William & Chang,
2000; Winters, 1999). The third feature of studitsutcomes of adolescent substance
misuse that impacts current knowledge is the lddomparison groups in the follow-
up studies of treated adolescents. Few studiesdmmpared the development of
individuals who as adolescents did and did notivedeeatment for substance misuse,
thereby seriously limiting the understanding of $pecific consequences in adult life
of substance misuse in adolescence (Bukstein &afénf004).



1.1.1 Investigations of population cohorts and birt h cohorts

The majority of investigations of population andfvicohorts have focused on the
association between substance misuse in adolesardcaisuse through young
adulthood. A number of studies have establisheakaaciation between adolescent
substance misuse and continued misuse in younthaddl Alcohol misuse in
adolescence has been linked to continued misuslealiol in young adulthood (Rohde
et al., 2001; Wells et al., 2006), and alcohol mesunto the 30s (McCarty et al., 2004;
Merline, O’Malley, Schulenberg, Backman & Johnst@0d04; Wennberg, Andersson

& Bohman, 2002). Misuse of cannabis in adolescéasebeen linked to later misuse in
young adulthood (Patton et al., 2007) and canmatsgse into the 30s (Chen &

Kandel, 1998). Misuse of alcohol and cannabis mlestence has been associated with
misuse of other illicit drugs in young adulthoodli(kson, Martino & Collins, 2004;
Ellickson, Tucker & Klein, 2003; Fergusson, Boded&rwood, 2006; Fergusson &
Horwood, 2000). Taken together, these studieslgldamonstrate that substance
misuse in adolescence increases the risk for aggdimisuse into the third decade of
adult life. Only a few studies have documentedasociation between adolescent
substance misuse and continued misuse into th#hfdacade of life (Pitk&nen, Kokko,
Lyyra & Pulkkinen, 2008). Thus, further knowledgeneeded of how substance misuse
in adolescence contributes to misuse that contimi@she 40s and of how substance
misuse interacts with impairments in other domdun$ng the life course.

Alcohol misuse in adolescence has been associatiedentinued misuse of substance,
and in addition, with various mental disorders auyg adulthood including depression
(Brook, Brook, Zhang, Cohen & Whiteman, 2002; Wellsrwood & Fergusson,

2004; Rohde et al., 2001), anxiety (Brook, CoheBr&ok, 1998; Rohde et al., 2001),
antisocial personality disorder and borderline easity disorder (Rohde et al., 2001).
Cannabis misuse in adolescence has been assogititede subsequent development
of antisocial personality disorder (Brook et aB9&), depression (Brook et al., 2002;
Fergusson, Horwood & Swain-Campbell, 2002; Pattal.£2002), anxiety among
females (Patton et al., 2002), and schizophrerdgpagichotic symptoms (Andreasson,
Allebeck, Engstrom & Rydberg, 1987; Arseneaultlet2®02; Fergusson, Horwood &
Ridder, 2005; Zammit, Allebeck, Andreasson, Lundl&i_ewis, 2002). Misuse of
other illicit drugs in adolescence has been asteutiaith depression (Brook et al.,
2002; Brook et al., 1998) and antisocial persopdigorders in young adulthood
(Brook et al., 1998). The exact nature of the i@hship between substance misuse and
mental health problems over the life course isesrciSome studies indicate that
depressive symptoms in childhood may precede sutestaisuse in adolescence
(King, lacono & McGue, 2004), while other studiegigest the reverse association,
that substance misuse in adolescence precedessieprin young adulthood (Brook et
al., 2002, Marmorstein, lacono & Malone, in pre3sie link between substance
misuse and antisocial personality disorder is etsoplex with conduct disorder as a
common precursor for both disorders (Clark, 2004n@ & Leshner, 2000; Robins,
1966, 1991), and some researchers suggest thadisotders are part of a wider
externalising spectrum of disorders (Kreuger ¢28102, 2007). Evidence demonstrates
a clear association between cannabis misuse aragtizophrenia and psychotic
symptoms (Arseneault, Cannon, Witton & Murray, 20@éore et al., 2007) but two



recent reviews concluded that schizophrenia andhgsys emerge in individuals who
possess an underlying vulnerability (Degenhardtal,;2006; McLaren, Silins,
Hutchinson, Mattick & Hall, in press). Further knledge is needed of how substance
misuse in adolescence influences mental healthnokyoung adulthood.

Alcohol and cannabis misuse in adolescence hasntypbeen associated with later
mental health problems but also with poor healtyoung adulthood (Ellickson et al.,
2004; Oesterle et al., 2004). Hingson and colles¢2@00) showed additionally that
initiation of alcohol use before age 14 was assediwith an increased likelihood of
being injured under the influence of alcohol in ggwadulthood. Wingvist and
colleagues (2006) demonstrated that alcohol misuadolescence increased the risk of
traumatic brain injury up to age 35. Cross-sectiasaociations have been
demonstrated between alcohol misuse and violeratedenjuries (Mattila, Parkkari

& Rimpela, 2006; Spirito, Rasile, Vinnick, Jelali&Arrigan, 1997; Swahn, Simon,
Hammig & Guerrero 2004), and between alcohol misugkother unintentional
injuries (Spirito et al., 1997). Further, an asation between alcohol misuse in
adolescence and mortality 15 and 20 years latelbéms reported (Andreasson,
Allebeck & Romelsjo, 1988; Andreasson, Romelsj6 kelBeck, 1991). This
association has also been shown for other drudsstigtexception of cannabis
(Andreasson & Allebeck, 1990). The longitudinaldsés assessing physical health
problems of adolescent substance misuse have erajersed self-reported ratings of
experienced health, while diseases or injuriesinegumedical care have been studied
less often. Thus, the knowledge of the burden ¢eespof physical illnesses that is
imposed by adolescent substance misuse is limited.

An association between alcohol misuse in adolegcand violent and non-violent
criminal offending in young adulthood has been regab(Duncan, Alpert, Duncan &
Hops, 1997; Ellickson et al., 2003; Wells et al02). Cannabis misuse in adolescence
has also been associated with both violent andepiypprimes in young adulthood
(Fergusson et al., 2002), while any illicit drugsose in adolescence predicted criminal
offending into the fourth decade of life (Stenbaé&k&tattin, 2007). The nature of the
relationship between substance misuse and criraffealding is complex and a further
review of this association is provided later irstbhapter. The majority of the
longitudinal studies have measured the criminarading following adolescent
substance misuse to the mid 20s. Only a hand&tudiies have addressed the
substance misuse-criminality relationship from adoénce through the fourth decade
of adult life. Doherty and colleagues (2008) fotimak serious delinquency in
adolescence predicted initiation of drugs throughfourth decade of adult life, while
Stenbacka and Stattin (2007) found that substamagsmin adolescence predicted
criminal offending in adulthood but did not contfot the reverse relationship.
Knowledge of how substance misuse influences cehaffending in adulthood and
especially after age 20 is just beginning to emdrgaddition, early alcohol misuse has
been associated with unemployment in young adutttigtickson et al., 2003), while
cannabis misuse in adolescence has been assoeititgubverty (Ellickson et al.,

2004), and job instability and unemployment amagdles only (Kandel, Davies,
Karus & Yamaguchi, 1986). The association of sulzsamisuse in adolescence and
later employment and income is partly hidden. Tamasand colleagues (2007)
concluded in their review that both cannabis andhal misuse in adolescence



contribute to school dropout although this relattup for alcohol misuse was
confounded by family variables and deviant peeesving school without
qualifications limits the likelihood of finding erfgyment and achieving financial
independence (Brook, Adams, Balka & Johnson, 260R)rces early entry to the
labour market. For example, cross-sectional stuthee demonstrated that adolescents
who are employed have higher rates of substanagsenthan those who remain in
school (Paschall, Ringwalt & Flewelling, 2002; Vialdunham, Jackson & Waller,
1999). While substance misuse in adolescence leasrblated to unemployment in the
mid 20s (Ellickson et al., 2003), and with lowecame in the mid 30s (Kandel, Chen
& Gill, 1995; Schwenk, 1998), further knowledganeeded of how substance misuse
in adolescence influences unemployment and incateeih life and when taking
account of functioning in other domains.

1.1.2 Studies of adolescents treated for substance misuse

Only a small number of studies have examined lengrbutcomes of treatments of
adolescents misusing substances (Bukstein & Wir2@4). However, multisite and
multiprogram evaluations, such as the Drug Abusaffnent Outcome Studies for
Adolescents (DATOS-A), the Drug Abuse ReportinggPam (DARP) by Sells &
Simpson (1979), the Treatment Outcome ProspectiwdySTOPS) by Hubbard and
colleagues (1985), the Comprehensive Assessmeritraatment Outcome Research
(CATOR), and the Services Research Outcome StURQE, have followed
adolescents treated for substance misuse. DARF@R® included mostly adults and
a small number of adolescents followed for fouiie years after discharge. These
two studies and 14 others were reviewed by Catadaab (1990/1991) who concluded
that post-treatment factors such as work, schoehds, and leisure activities were the
most important determinants of outcome. In addjtidubbard et al. (1985) showed
reductions in drug misuse and criminal offendingvidhths after discharge in the
TOPS study. A number of studies have been publisbedthe DATOS-A evaluation
with participants assessed 12 months after tredtrgémeridge and colleagues (2001)
compared the match between services and partisipsgds in the TOPS and the
DATOS-A studies. Rounds-Bryant and associates (18¢8mined client
characteristics and pre-treatment behaviours iT @RS and DATOS-A studies.
Galaif et al. (2001) focused on risk factors featment outcomes. Hser and associates
(2001) reported reductions in alcohol misuse diait itirug misuse and in criminal
offending. The study of Farabee and colleaguesl(Pfeind that a reduction in
substance misuse was associated with reductiamsnmal offending the year after
treatment. Hsieh et al. (1998) found in the CATQ@IRIg that in the first year after
treatment, self-help support groups and after canéributed most to abstinence.
Schildhaus and associates (2000) reported noeliftess in misuse of any illicit drugs
or property crimes but an increase in drunk drivmtheir five year follow-up of the
SROS study. Taken together, these studies indacdéerease in substance misuse after
discharge from treatment, but the longer the foligwperiod, the higher the risk for
relapse. Most of these studies have only follonati@pants into their early 20s. Thus,
little is known of what course their substance sestakes later in life.

A group of studies that evaluated outcomes of adela treatments divided
participants by level of substance misuse afterhdigge. Two studies with a four year



follow-up found that participants with lower leveiEsubstance misuse had better
educational attainment and occupational statusaamel unemployment than those
with higher levels of substance misuse (Brown, DiéganMcCarthy & Tapert, 2001;
Doyle, Delaney & Tobin, 1994), and one study withegght-year follow-up confirmed
higher education among participants with low lew#lsubstance misuse (Chung et al.,
2003). Other studies have documented reductioasnmnal offending (Friedman,
Utada & Glickman, 1986), violent behaviour (Friedm&chwartz & Utada, 1989), and
improvements in psychological functioning (GriffShelley, Sandler & Park-
Cameron, 1991; McPeake, Kennedy, Growman & Beauli@dl) 15 to 22 months
after discharge from substance misuse treatmetiitoédh these studies suggest a large
decrease in substance misuse after discharge featmient, as well as improvements
in other areas of life, the length of the follow+ogriods are limited as is the breadth of
the measures of outcome. Overall, the studies tobawes of treatment for substance
misuse in adolescence are limited by including shigrt follow-up periods, usually 12
months after discharge, and measures of outcomesaedly defined as relapse or
abstinence from substances only (William & Char@i)® Winters, 1999).

1.1.3 Gender differences

The extant literature indicates a higher prevaleicibstance misuse among males
compared to females at all ages (Rehm, Room, valBdek & Jacobi, 2005; Rehm,
Room, van den Brink & Kraus, 2005). However, stadiave reported an increase in
alcohol misuse among females during the last dec@ileerman, Tavares & el-
Guebaly, 2003). The progression from problemaiitkiirg and drug use to adverse
consequences is faster among females than mgdaspamenon usually referred to as
the telescoping effect (Greenfield, 2002; Kloos |léfeChan & Weller 2009;
Zilberman et al., 2003). The aetiological proce$sading to substance misuse appear
to be more similar than different among femalesraatés (for a recent review, see
Nolen-Hoeksema, 2004). Earlier studies have sugdéisat heritability of substance
misuse was higher among males than females (Cal&w@bttesman, 1991; Jang,
Livesley & Vernon, 1997; McGue, Pickens & Sviki®9P), but studies utilising larger
samples have reported similar heritability estimat@mong females and males (Heath et
al., 1997; Prescott, Aggen & Kendler, 1999). Co-4ombdepression is more common
among females than males who misuse substancesywen the higher prevalence of
depression among women is taken into account. Hemyetudies have reported that
females develop depression before misusing alaghité the reverse association is
found in males. On the other hand, co-morbid ac@E@ersonality disorder is more
common among males than females, as are traitsiielsivity, sensation seeking
and behavioural undercontrol, each of which inaehs risk for developing substance
misuse (For a review, see Nolen-Hoeksema, 2004jitiadally, the risk for alcohol
misuse in adolescence is increased in males asatethip females through a lower
response to equal quantitities of alcohol, latetunaion in brain structures and in
executive functions, and more peers using alcdbahflte, Ramo & Brown, 2009).

Few studies have addressed gender differences notisequences of substance
misuse, and these studies have focused on phiisialih. In a meta-analysis of 38
studies of individuals misusing alcohol, femalgsoréed more health problems than
males (Fillmore et al., 1997). Females misusingtadthave also been found to be



more vulnerable than males to cognitive impairmealtohol induced liver disease,
breast cancer, and sexually transmitted diseaskgling HIV (Greenfield, 2002;
Lynch, Roth & Caroll, 2002; Nolen-Hoeksema, 20@)en less is known about
gender differences in the adult consequences staute misuse that begins in
adolescence. Patton and colleagues (2002) fouhdubatance misuse in adolescence
was associated with an increase in the risk fer ld¢pression and anxiety among
females, but not males, in their early 20s. Holrgl{#©85) reported a higher
prevalence of psychotic symptoms and long-termIsiake among females than males
in their mid 20s. Kandel et al. (1986) reported thasuse of alcohol or illicit drugs in
adolescence was associated with job instabilitytanramployment in the mid 20s
among females, while only illicit drug misuse pitdd the same outcomes among
males. Among adults, higher unemployment has asa found among females
compared to males one year after discharge fraamtient (Oggins, Guydish &
Delucchi 2001).

Inconsistent findings about gender differencegaovery from adolescent substance
misuse have been reported. Some studies have deatedshat females more often
desist from substance misuse than males (Chen &d{ait998; Jackson, O'Neill &
Sher, 2006; Walitzer & Dearing, 2006), while otkerdies failed to detect gender
differences (Grant, Stinson & Harford, 2001). llae treatment outcome study of
adults, females showed greater reductions in usetaedatment than males (Marsh,
Cao & D’Aunno, 2004). Such gender differences spomse to treatment have not
been reported in studies of adolescents, everdlawfaps of up to five years after
discharge (Jainchill, Hawke & Messina, 2005; Steyé&istrada, Murphy, McKnight &
Tims, 2004).

Taken together, females, as compared to males, teceemore vulnerable to mental
health problems in young adulthood following substamisuse in adolescence. In
addition, females have more difficulties in thedabmarket compared to males, while
inconsistent findings have been reported concemisgjnence, especially in follow-up
studies of adolescents treated for substance miSlesly, further knowledge is
needed of how adolescent substance misuse aféastdds and males in the
subsequent decades of adulthood.

1.1.4 Cohort differences

The prevalence of substance misuse has increagedmger birth cohorts compared to
older ones (Holdcraft & lacono, 2002; Nelson, Heatkessler, 1998). Initiation of
substance use occurs earlier in the younger ttbrts (Grant, 1997), which puts
them at higher risk for substance misuse (Grar®t7;1@rant & Dawson, 1998). The
increased prevalence of substance misuse has $eetialy dramatic among females
(Grucza, Bucholz, Rice & Bierut, 2008). Only a fetudies have documented
differences in the outcomes of substance misusagudifferent birth cohorts. But the
ones that addressed this topic report inconsitetings. Stoltenberg and colleagues
(1999) report more negative correlates among yaunigé cohorts while Rosén and
Haglund (2006) showed that females and males Indirei 1960s and 1970s had the
lowest rates of alcohol-related deaths comparédtio earlier and later birth cohorts.
Wahren and associates (1997) found no differentieeioverall death rate 11 years



after treatment between two treatment cohorts h@syapart. Taken together, little is
known about the consequences in adulthood of sulestaisuse in adolescence among
individuals born in different periods. In Swedeistis an important topic since changes
in the alcohol policy have occurred since the 1880s (Rosén & Haglund, 2006), and
little is known of how these different policiesexf the consequences of misuse that
begins in adolescence.

1.2 THE RISK FACTOR APPROACH

The concept of risk factors for maladaptive behawis used extensively both in
scientific publications as well in prevention wobkit few efforts have been made to
conceptually define this concept. However, Kazaid Eraemer together with their
colleagues have developed this concept in a sefrigspers. They divide risks into
correlates or variables that are associated wittuscome when the temporal or
direction of the association is unknown and lirné term risk factors to variables that
precede the outcome. They have identified threestyb risk factors: (1) fixed markers
are risk factors that cannot be changed or chdrggeutcome (gender, ethnicity and
genotype); (2) variable markers are risk factoas tan change the outcome but cannot
be changed by manipulation (age); and (3) causafaictors are risk factors that can be
changed or manipulated and when doing so also ehltiegoutcome (Kazdin,

Kraemer, Kessler, Kupfer & Offord, 1997; Kraemed02; Kraemer et al., 1997,
Kraemer, Stice, Kazdin, Offord & Kupfer, 2001). Bling on the work of Kazdin,
Kraemer and colleagues, Murray et al. (2009) dividgks into correlates, risk factors
that are correlated with, and precede the outcamecausal risk factors that can be
changed or manipulated and when doing so also ehthiegoutcome. Causal risk
factors are thereby possible targets for intereast{Kraemer, Lowe & Kupfer, 2005).
Two types of data are of interest when assessskdactors. Retrospective data where
time-order can be established by asking peoplert@mber past events (Murray et al.,
2009), but the reliability of such information islted by recall bias (Hardt & Rutter,
2004). The other type of data is prospective ddtanthe risk factor is measured
before the outcome, usually in longitudinal studitere people are followed over

time. Prospective data from archival records caa bk used to predict later events and
to draw conclusions about risk factors (Murraylgt2909). Taken together, in order to
study risk factors it is essential that prospeatiata in a longitudinal design are used
and it is important to distinguish between coresatisk factors, and causal risk
factors.

1.2.1 Risk factors for substance misuse

There is a wealth of research on risk factorsvaraety of domains for substance
misuse. A common approach is to divide the riskoiaanto four dimensions including
individual, relationship (with parents and peeecsinmunity, and societal risk (Krug,
Mercy, Dahlberg & Zwi, 2002).

1.2.1.1 Genetic influence

Behavioural genetic studies of family, adoptiord &min studies have provided robust
evidence of a substantial genetic influence fordinelopment of substance misuse.



Agrawal and Lynskey (2006, 2008) concluded in texwent reviews that heritability
estimates range from 20% to 70% for alcohol misugkfrom 34% to 78% for

cannabis misuse. Environmental factors stronglyaichghe initiation of the use of
substances in adolescence, while the influencemégbecomes stronger for substance
misuse in young and middle adulthood (Hopfer, Ceywd Hewitt, 2003; Rhee et al.,
2003; Kendler, Schmitt, Aggen & Prescott, 2008hd$ been suggested that the
genetic vulnerability for substance misuse is esggd by impaired behavioural
disinhibition that includes high levels of sensats®eking and impulsivity. But the
genetic vulnerability is also expressed by moregpms of mental disorders and a
reduced response to alcohol (For reviews, see &thR809; Tessner & Hill, 2009).

Genes interact with the environment to increaseisheor substance misuse. Studies
have shown that specific genotypes interact wigh hevels of stress (Bau, Almeida &
Hutz, 2000; Madrid, MacMurray, Lee, Anderson & Cags, 2001), maltreatment and
family relations (Kaufman et al., 2007; Nilssorakt 2007; Rose & Dick, 2005), sexual
abuse (Ducci et al., 2007), and negative life e@Blomeyer et al., 2008) to increase
the risk for substance misuse. Thus, behaviouratgestudies have established that
the genes confer a vulnerability for substance seisnd that the environment plays a
critical role in enhancing or suppressing this euitbility.

Behavioural disinhibition is defined as an inakitb constrain impulses so as to
behave in socially acceptable manner (lacono, Ma#&McGue, 2008). It is reflected
in measures of executive functions and person@giures such as sensation seeking
and impulsivity (lacono et al., 2008; Schuckit, 20Tessner & Hill, 2009). Impaired
behavioural disinhibition has been associated eaittffier initiation of alcohol use
(McGue, lacono, Legrand, Malone & Elkins, 2001)J arhigher risk for substance
misuse (For a review, see Jacob et al., 2001).\Baiah disinhibition also mediates the
relationship between parental alcohol misuse abdtance misuse among offspring in
young adulthood (King & Chassin, 2004). A recentavemalysis suggests that the
magnitude of the influence of sensation seekingloohol misuse is small to moderate
(Hittner & Swickert, 2006). But high sensation semskoften begin using substances
earlier than others (Ball, Carroll & Rounsavill®94; Jaffe & Archer, 1987). Impulsive
behaviour has been associated with an earlier ohsebstance misuse, and impulsive
behaviour is common among children of alcoholiaw @review, see Verdejo-Garcia,
Lawrence & Clark, 2008). Taken together, thereoisstderable evidence that
behavioural disinhibition plays a role in the deyahent of substance misuse.

1.2.1.2 Mental disorders in childhood

Substance misuse is often co-morbid with other ed@igorders (Compton, Thomas,
Stinson & Grant, 2007; Hasin, Stinson, Ogburn &r&ra007; Kessler, 2004). In
childhood and adolescence, substance misuse iandgirassociated with conduct
disorder, Attention Deficit Hyperactivity DisordékDHD), and depression (For a
review, see Weinberg & Glantz, 1999). The overlapveen alcohol and cannabis
misuse and conduct disorder varies between 38%%¥%dn community samples, and
between 44% and 82% in clinical settings. Few stuidonducted on community
samples have assessed the co-morbidity of substaisase and ADHD, but the
majority of studies on substance misuse in clinseahples indicate a co-morbidity of



13% to 38%. Among adolescents who misuse substahegsrevalence of depression
range from 20% to 32% in community samples and éetwl5% and 65% in clinical
samples (For reviews, see Armstrong & Costello2@buwenberg et al., 2006). The
literature concerning the temporal ordering betweental disorders and substance
misuse suggests, that in most cases, the mentatldis precede the substance misuse
(Costello, Erkanli, Federman & Angold, 1999), adesing often found in clinical
studies as well (Hodgins et al., 2007). For exanguoaduct disorder often precedes
substance misuse (Bukstein, 2000; Cadoret et2@5)land children with conduct
disorder often start to misuse substances at daresge than other children (Robins &
McEvoy, 1990). Thus, conduct disorder is considaed major risk factor for later
misuse of substances (Swadi, 1999; Weinberg & &]|d®99). Some studies indicate
that depressive symptoms in childhood precede antstmisuse in adolescence (King,
lacono & McGue, 2004) while others have not repbtles temporal ordering (Patton,
Coffey, Carlin, Degenhardt, Lynskey & Hall, 200R).addition, ADHD often precedes
the development of substance misuse in adolestendkis association is weak after
taking account of the effect of co-morbid condusbdder (Lynskey & Fergusson,
1995). However, children and adolescents with botiduct disorder and ADHD have
a higher risk for developing substance misuse #uatescents presenting only one of
these disorders (Faraone et al., 2000). Four egta@l models have been proposed to
explain the co-morbidity between substance misodeother mental disorders. One,
the common factor model, where shared risk factongribute to both the mental
disorders and the substance misuse. Two, the nistatler causes the substance
misuse. Three, substance misuse causes other msotaers. And four, the bi-
directional model, where the presence of eithertatelisorders or substance misuse
increases the likelihood that the other conditislhdevelop (Hawkins, 2009; Mueser,
Drake & Wallach, 1998). However, the evidence sstgthat mental disorders in
childhood, especially conduct disorder, constiautemportant risk factor for substance
misuse in adolescence.

1.2.1.3 Family characteristics

Several family characteristics are associated avitincreased risk for adolescent
substance misuse. Substance misuse tends tofamilies, with offspring of

alcoholics being two to ten times more likely tovelep alcoholism compared to the
offspring of healthy parents (For reviews, see 3ohr& Leff, 1999; Lieberman, 2000).
Other mental disorders among parents that havedssaciated with substance misuse
among their offspring in adolescence include antzgersonality disorder (Herndon

& lacono, 2005) and depression (Weissman et ddl6RBeman (1995) offered three
explanations for the relationship between pareantalise and offspring misuse. One,
parents model reliance on substances for thedreml Two, children learn from their
parents that the use of substances is acceptablbarsubstances may be used as a
coping strategy. Three, parental misuse negativghacts parenting styles and family
environments leading to an increased risk of sabstanisuse among offspring. Not
only does substance misuse among parents increassk of substance misuse among
offspring, other mental disorders among the parasts matter. The transfer of risk
from parents to offspring is not only expressedbelyavioural disinhibition (King &
Chassin, 2004), but also through parenting soatabis processes. It is also important
to emphasise that substance misuse among offspirjpayents with substance misuse
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problems is not the only risk imposed. They alseelen increased risk for aggressive
behaviour, delinquency, school problems and probleith peers (Chassin, Rogosch
& Barrera, 1991; Hill & Muka, 1996). Although, tleeis evidence that parents’
substance misuse negatively impacts their offspriraglolescence, little is known
about the effects later in life (Christoffersen &adghill, 2003).

Evidence of an association between socioeconorsaridantage of the family and
substance misuse in adolescence is not consistamson and Chen (2007) concluded
in their review of socioeconomic status (SES) agalth behaviours in adolescence that
no clear association could be found between SE&edhmily and alcohol or
marijuana misuse from ages 10 to 21. A similar k@ien was drawn by Wiles and
associates (2007) in their review of socioeconastatus in childhood and later alcohol
misuse in young adulthood. By contrast, Lemstracmiéagues (2008) found in a
meta-analysis that low SES of the family of origioreased the risk for alcohol and
marijuana misuse from age 10 to 15, and that #kewas higher in studies conducted
in the United States and New Zealand, and lowstudies conducted in Europe.
Daniel and his colleagues (2009) demonstrated & ingieconsistent association
between low SES in childhood and later misuse whahis and other drugs. Thus, the
evidence of a link between family SES and latestarixe misuse is contradictory.
Some researchers have suggested that family SESehbgygest impact in young
adolescence, between ages 10 to 14, as youngsrsjeemd more time with their
families, while the influence of peers may limietbffect of family SES in late
adolescence (Hanson & Chen, 2007; West & Swee2d@4). This could explain the
inconsistent findings. Other researchers suggasttile influence from family SES is
the same in adolescence as in adulthood (PowempiMaMatthews, 2003; Starfield,
Riley, Witt & Robertson, 2002). Nevertheless, fagn8ES is still important for later
substance misuse since indirect effects have leegnlf Parental SES influence
academic achievement negatively (McLoyd, 1998)nenuc distress among parents
negatively affects their parenting style, and Id@83nay reflect living in poor
neighbourhoods characterised by social disorganisand crime (Stern, Smith &
Jang, 1999).

Parenting practises constitute an important predfor adolescent substance misuse
and several parenting characteristics that incrisesgsk for adolescent substance
misuse have been identified. Physical abuse, sexuale, and high levels of family
conflict increase the risk for substance misusegiisson, Boden & Horwood, 2008;
Molnar, Buka & Kessler, 2001). Less severe distacka in the family such as parent-
child conflict, inconsistent parenting, and poomeounication have also been shown to
increase the risk for substance misuse among aaoiess(For reviews, see Marsh &
Dale, 2005; Sher, Grekin & Williams, 2005; Swad9%). Parenting is influenced by
alcohol misuse among parents (Beman, 1995), boitsgishe presence of other mental
disorders (Burke, 2003), and may interact with SBE&Loyd, 1998). Parenting
practices are also an important target for intefgan since parenting styles can be
changed. Petrie and colleagues (2007) concludégtinreview of parenting
programmes for substance misuse of children urglgears of age that parenting
programmes can be effective in reducing or premgraubstance misuse.
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1.2.1.4 Peers and community factors

The influence of peers has been identified as amniak factor for the initiation of
substance use, for the development of substaneeseniand for a faster transition from
use to misuse (Chassin, Curran, Hussong & Col@96;1Fergusson, Horwood &
Lynskey, 1995, Fergusson, Swain-Campbell & Horw@id2; Windle, 2000). Peer
influence has been proposed to work through twogsses. Adolescent substance use
may be shaped by peer group influences throughldearning and modelling (Deater-
Deckard, 2001; Fergusson et al., 2002). Alternbtjalolescents may select peers
who have a similar pattern of substance use adeioant behaviour. Fergusson and
colleagues (1999) suggested that adolescents fisadvédintaged or dysfunctional
family environments, and those who have a predispogoward antisocial behaviour,
have an increased risk of selecting substance mgspsers. But the selection of peers
is also influenced by adolescents’ relationshighieir parents (Brown, Mounts,
Lamborn & Steinberg, 1993), and for adolescents flamilies who provide them with
little security, relationships with peers take @aajer importance (Swadi, 1999).
Generally, the influence from parents decreasaslatescence while the influence
from peers increases. In young adulthood the infltedrom romantic partners
increases (Andrews, Tildesley, Hops & Li, 2002).

Several neighbourhood factors have been assoeugtethe initiation of substance
use, such as price and availability of substancas $ydow, Lieb, Pfister, Hofler &
Wittchen, 2002). Other neighbourhood factors swchigh unemployment and
educational disadvantage have been associatednorh misuse of substances
(Fergusson, Horwood & Woodward, 2001; Hammer, 199@doner and Hall (2002)
argued that disadvantaged environments influereags of alienation, hope, and
expectations for the future and thereby increas@tbpensity for using substances.
Taken together, peers constitute a major risk fdotossubstance misuse, but their
influence is modified by the adolescent-parentti@hiaghip. Neighbourhood factors
additionally contribute to substance misuse pritpdny social deprivation and the
availability of substances.

1.2.1.5 Specific risks

Evidence suggests that specific risk factors algwaakly associated with problem
behaviours (McMahon, Grant, Compas, Thurm & Ey,30@hile the accumulation of
risk factors is more strongly associated (Appley&gkland, van Dulmen & Sroufe,
2005; Goodyer, Kolvin & Gatzanis, 1988; Stattinniasjo & Stenbacka, 1997).
Further when evaluating specific risk factorssitmportant to consider not only the
presence but also the severity (Rutter, 2006).04lifin, evidence suggests that the
accumulation of risk is more important than any fawtor, examining the severity of
specific risks is essential in order to begin tdemstand the mechanisms leading to
adverse outcomes. Thus, it is important to condidér the accumulation of risks but
also the severity of the specific risks for outcesnreadulthood.
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1.3 THE SUBSTANCE MISUSE — DELINQUENCY NEXUS

The association between substance misuse and alityis well recognised (Bennett
et al., 2008; White & Gorman, 2000), and three $ypiestudies have been undertaken
in order to further the understanding of this asgmn. Prospective, longitudinal
studies have focused on identifying common riskdfi@cor on demonstrating causal
relationships between substance misuse and crityiimathildhood and adolescence.
Experimental studies have assessed psychopharrgeebleffects of substances on
offending behaviours, primarily alcohol intoxicatiand aggressive behaviour. Studies
of social factors have attempted to identify causiationships, primarily between drug
misuse and criminality.

1.3.1 Developmental studies

Developmental researchers have provided two agta@bmodels to explain the
association between substance misuse and delinguEme first model proposes that
there is a common set of risk factors for both g misuse and delinquency, while
the second model suggests either that substanasersauses delinquency or vice-
versa (White & Gorman, 2000). Common risk factadude both genetic and
environmental influences. Slutske and colleagu@9§Ldemonstrated in an Australian
twin study that common genetic risks for condusbdier and alcohol misuse
accounted for 35% of the genetic variance for maihek17% for females in the
liability to develop alcohol misuse. They showedailater study that the majority of the
genetic overlap between conduct disorder and alcuolsoise involved genetic
influence on behavioural undercontrol (Slutskel.e2802). Additionally, Jang and
associates (2000) demonstrated a strong influehoenoluct problems, narcissistic
traits and attention-seeking behaviour, on alcatislise. Behavioural undercontrol or
disinhibition expressed by high novelty seekingyusivity, and harm avoidance has
been suggested to influence both substance misdsariainality (Sher & Trull, 2002;
Verheul, 2001). Numerous studies have demonstfatetly risk factors to be common
to both substance misuse and criminality, inclugiagental alcohol misuse, harsh
discipline, rejection, and lack of parental nurha (For reviews, see White, Loeber,
Stouthamer-Loeber & Farrington, 1999; White & Gomn2000). Taken together,
genetic, temperament, and parenting factors hase figggested to be common risk
factors for both substance misuse and delinquetayever, knowledge of how these
common risk factors influence the association betwsibstance misuse and
criminality through adulthood is limited since omyew longitudinal studies that
assessed risk factors in childhood or adolescesee followed their participants for so
long (Farrington & Pulkkinen, 2009; Schulenberg &ggs, 2008).

The direction of the association between substamsese and delinquency has been
addressed by other developmental studies with nfirdthgs (Farrington, 1995;
Kandel, Simcha-Fagan & Davies, 1986, Kaplan & Daoysise, 1995; White, Brick &
Hansell, 1993, White & Hansell, 1996). In genegakly aggressive behaviour
contributes to later substance misuse as conciundea recent reviews (Clark &
Winters, 2002; White & Gorman, 2000), and condusbier constitutes a significant
risk for developing later substance misuse (Cl20K4; Glantz & Leshner, 2000).
Other studies have found the association betwdastace misuse and criminality to
be bi-directional (Mason & Windle, 2002; White & 4999). Despite extensive
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research on the developmental sequence of theasglestisuse and delinquency
relationship, few studies have addressed thiseakttip beyond young adulthood
(Doherty et al., 2008). At least three studies hexamined the direction of the
association between substance misuse and delingaerang adults in the fourth
decade of life. Kerner et al. (1997) reported mgke of prison inmates that alcohol
misuse and delinquency interacted to create a wkehfisstyle that decreased the
opportunity to develop a healthy lifestyle. Doheatyd colleagues (2008) found that
serious delinquency in adolescence predicted tioitiaof drug use in middle adulthood.
Stenbacka and Stattin (2007) found that substamagsmin adolescence predicted
criminal offending in adulthood, although the reseerelationship was not assessed. All
three studies included only a limited number ofipp®®rs. White and Gorman (2000)
suggest that the relationship between substanaesenand criminality can vary at
different stages in the life course, and emphadks@nportance of distinguishing
individuals who engage in substance misuse andgietncy only in adolescence from
those who continue to engage in these behaviorgsgh adulthood. While a good
deal is known about the latter group (Moffitt & @a2001; Moffitt et al., 2002), little

Is known about individuals who misuse substanceslatescence.

1.3.2 Psychopharmacological explanations

Psychopharmacological effects have been studiedgiain the relation between
intoxication from alcohol and aggressive behavidMurdoch and associates (1990)
found in a meta-analysis of 26 studies that 62%ffehders who had been convicted
for a violent crime had consumed alcohol shortlipleecommitting the crime.
Psychopharmacological effects have mainly beeneaddd in experimental studies and
several meta-analyses have demonstrated their imapaggression (Bushman, 1993,
1996; Bushman & Cooper, 1990; Ito, Miller & Pollodi®96). A set of mechanisms
have been proposed to explain the psychopharmacal@dfects of alcohol
intoxication on aggressive behaviour. Alcohol iefiges the psychomotor system
increasing levels of excitement and reward, whicturn increase behaviours such as
sensation seeking, impulsivity, and novelty seekivigich in turn increase the risk of
aggressive behaviour. Alcohol reduces feelingsaifedy and fear and impairs
cognitive functions with the most pronounced eBemt the prefrontal cortex and
functions such as planning, inhibition, and activenitoring (For a review, see Hoaken
& Stewart, 2003). When these executive functiores)@wv, the association of alcohol
intoxication and aggressive behaviour is high (Gidan, 2000, 2004; Godlaski &
Giancola, 2009). Psychopharmacological effects haem shown to explain more of
the alcohol-aggression association among adultsgheong adolescents (White &
Gorman, 2000). However, alcohol intoxication doesaifect aggressive behaviour in
the same way in all individuals. Giancola and aaiges (2002, 2003) propose that
alcohol intoxication leads to aggressive behavamong a sub-group of individuals
with a predisposition for aggression. But few stsdiave addressed how the
association between alcohol intoxification and aggion is related to risk factors
present in childhood and/or adolescence that arenmm to both alcohol misuse and
aggressive behaviour.
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1.3.3 Sociological explanations

Two explanations have dominated the sociologiteddture concerning the association
between substance misuse and criminality. The ecmnmotivation model, mainly
derived from the literature on heroin misuse, psgsathat misusers support their drug
misuse with criminal activities including robbetlyeft and prostitution (Goldstein,
1985). This model has gained recent support inta4a@alysis of 30 studies that
confirmed associations between substance misusghapdifting, burglary, robbery,
and prostitution. The association was the strorfgesteroin, crack, and cocaine,
weaker for amphetamine, and the weakest for casiiBennett et al, 2008). This
model is more applicable to drug misuse in adbks tamong adolescents (Bennet et
al., 2008). The systemic model derives from studfefrug-related homicides and
suggests that drug misuse and violence are batieeks of a deviant lifestyle.
Participation in the illegal drug market contrilsite a systematic pattern of violence
and criminality, such as assault, robbery and m(@eldstein, 1985, 1998).
Committing crimes in order to finance substanceusg@ss more common among
individuals with no criminal history prior to miseishan among those with a history of
offending prior to misuse (Nurco, 1998). Furtheitja@sms have been raised of the
systemic model based on evidence that many ohtheiduals who were involved in
the illegal drug market were violent and had corteditrimes before becoming
involved in using and/or selling drugs (InciardiRttieger, 1991; van Kammen &
Loeber, 1994). The latter two findings underline importance of including earlier risk
factors when studying the relationship betweentsmioe misuse and criminality in
adulthood, but few studies have done this.

1.4 RESILIENCE

Research on resilience began during the 1970s wigeoup of researchers realised
that some children developed well despite havimpagnced considerable adversity
(Anthony, 1974; Garmezy, 1974; Rutter, 1979; Wef&mith, 1982). Resilience is
typically referred to as a dynamic process by wimclviduals overcome significant
adversity or trauma (Luthar & Cicchetti, 2000; Ruttl999), but also as recovery from
a period of maladaptation or developmental diftiesl (Luthar & Brown, 2007;
Roisman, 2005). In two reviews, Masten and colleadwave identified four waves of
resilience research. The first wave aimed at ifl@ng characteristics of the child,
family, and environments associated with resilief¢te second wave aimed at
studying the interaction between risk and protectactors underlying resilience, an
effort that is still under way. The third wave feed on experiments to enhance
resilience through prevention or interventions giesd to reduce behavioural or
emotional problems. The fourth wave included redetrat targeted resilience
processes across multiple levels of functioningtaed interplay from environmental
factors to genes and brain functioning (Masten 728asten & Obradovi 2006).
Resilience is a two-dimensional construct includixgosure to adversity and
adaptation (Luthar & Cicchetti, 2000). Adversitigpically assessed include parental
psychopathology, socioeconomic disadvantage, ysbaerty and community
violence, negative life events, child maltreatmant] cumulative risks (For a review,
see Vanderbild-Adriance & Shaw, 2008a). Broadly &pproaches to measuring
adaptation have been employed. The first approsttdes competence criteria based
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on stage-salient developmental tasks such as ¢umray at school, attachment to
caregivers, and social competence. The secondagpiocludes the absence of
negative outcomes such as emotional or behavimakldjustment, and is especially
applied in the fields of substance misuse and mgpathology (Luthar & Cicchetti,
2000; Masten, 2001; Vanderbilt-Adriance & Shaw, 280 In general, the research on
resilience has used cross-sectional designs (F&rdirmmerman, 2005), been
conducted on child or adolescent samples (Luthiach€tti & Becker, 2000),
addressed only one outcome (Kinard, 1998; Wer@€QY and measured resilience
only once or twice. Consequently, there is litttWledge of resilience defined as
adaptation in multiple domains of functioning iruidood, nor of the stability of
resilience over time among individuals exposedfferént levels of risk earlier in life
(Fergus & Zimmerman, 2005; Werner, 2000).

In the field of developmental psychopathology, ¢heas recently been a growing
interest in exploring heterogeneity and within-greariations in resilience (Luthar,
Sawyer & Brown, 2006; Masten & ObradéyR006; Vanderbilt-Adriance & Shaw,
2008a). However, only a few studies of resilienaeehaddressed this issue empirically.
Two studies have used cluster analysis to exanoicialssompetence in relation to
subtypes of resilience (Oades-Sese & Esquivel, ;20@6dez, Fantuzzo & Cicchetti,
2002), while one study used structural equationetiogl (SEM) to derive two latent
constructs of resilience (Tiét & Huizinga, 2002jh€r studies have used a trajectory
framework, for example, two studies used hieraattisear modeling (HLM) to
evaluate the interaction between risk and protedtetors for different trajectories of
academic competence (Sameroff & Rosenblum, 20@6peryblem behaviours
(Calkins, Blandon, Williford & Keane, 2007). On@dy focused on within-group
variations in disadvantage and used latent classtgranalysis (LCGA) to study how
trajectories of neighbourhood disadvantage affeletied resilience to antisocial
behaviour and social skills (Vanderbilt-Adriances&aw, 2008b), while another study
used growth modelling to identify trajectories effeesteem and depressive symptoms
that followed maltreatment (Kim & Cicchetti, 2008hese studies have been
conducted on child and adolescent samples. To rowledlge, only one study has
identified developmental trajectories of competencan adult population up to age 36,
but this study only included a subsample that heshkexposed to risks, and
consequently it measured normal development of etenpe (Obrado¥j Burt &
Masten, 2006). Thus, knowledge of developmentgddtaries of resilience in
adulthood is scarce.

Studies on resilience to substance misuse havedoeeiicted, examining risk contexts
such as parental substance misuse (Colder & Chda€88; Werner & Johnson, 2004,
Zhou, King & Chassin, 2006), parental psychopatiyl@-or a review, see Mowbray

& Oyserman, 2003), negative life events (Wills Se@ly, 1996; Wills, Vaccaro &
McNamara, 1992), and parental attitudes (Brody,Ka¢z & Arias, 2000). These
studies have primarily focused on the absencelistance use or low levels of
substance misuse as indicators of resiliencekhasvn that the majority of adolescents
who misuse substance desist in adulthood (McCasdl,e2004; Merline et al., 2004,
Rohde et al., 2001; von Sydow et al., 2001; WelE.e2006; Wennberg et al., 2002),
and the available literature suggests that apprabeiy half of them show no further
mental health or psychosocial problems (Ellicksoal.e 2003; Ellickson et al., 2004).

16



This phenomenon has been referred to as “matutitigBennett, McCrady, Johnson
& Pandina, 1999) and is thought to be related ¢catifioption of adult roles (For a
review, see O’Malley, 2004/2005). Knowledge of lresce through adulthood
following substance misuse in adolescence is lomMkecause studies have followed
participants for only short periods of time, foadi®® a limited number of outcomes,
and failed to measure continuity and discontinaftyesilience over time.

1.4.1 Protective factors

Protective factors are not just the opposite oatteence of risk factors (Bynner, 2001;
Farrington, 2000; Rutter, 1990). Rather, protedactors modify or moderate the
effects of risks (Luthar & Cichetti, 2000; SchoorB&nner, 2003). Rutter (2000)
proposed that risk and protective factors are quuedly distinct and refer to different
mechanisms. Protective factors are markers whiléeghm protective mechanism refers
to the process by which the factor is protectiveeBal approaches have been
described to understand protective factors andthewoperate. Fergus and
Zimmerman (2005) suggested three models of pregetdctors. The first model, the
compensatory model, applies to situations in whiehprotective factor has a main
effect on the outcome independently of the riskdiad’he second model, the
protective model, applies when the protective fatduces the effect of the risk factor
on the outcome. The third model, the challenge magplies when moderate levels of
a risk factor are positively associated with outepmhile both high and low levels of
the risk are negatively associated with outcoméhduand colleagues (2000) advocate
the use of the term “protective” when the protexfactor influences both high and low
levels of risk, “protective-stabilising” when th&fluence from the protective factor
contributes to stability in outcome regardlessheflevel of risk, “protective-
enhancing” when the influence from the protectaetdr gets stronger as the risk
increases, and “protective but reactive” when tifleeénce of the protective factor
weakens as risk increases. During recent decadesiesy of protective factors that
contribute to resilience have been identified. dsmarised by Masten (2001), the
“short list” of protective factors includes cogudiabilities, self-esteem, easy
temperament and personality, self-regulation skitsitive outlook on life, parenting
guality, close relationships with competent aduts)nections to prosocial peers, and
good schools (Masten & Powell, 2003; Wright & Ma&stR006). Protective factors
have been proposed to be divided into individuwahify related, and community
factors (Garmezy, 1991; Luthar & Cicchetti, 2000).

1.4.2 Protective factors for substance misuse and d  elinquency

The two most commonly identified protective factimsadolescent substance misuse
and delinquency have been aspects of parentingaaaemic achievement (Fergus &
Zimmerman, 2005; Meschke & Patterson, 2003; WrdgMasten, 2006). Decreased
risk for substance misuse in various vulnerablauf@ons has been associated with
attachment with a parent (Hawkins, Catalano & Mille92; Stronski, Ireland,
Michaud, Narring & Resnick, 2000), parental emagicsupport and communication
(Wills & Clearly, 1996), and academic achievem@&itdnski et al., 2000). Other
studies have addressed processes including bdttpve factors and risk factors.
Family connectedness or parental support are pgingesgainst the effects of emotional
distress and other risk behaviours (Fleming, Kirarddhi & Catalano, 2002; Scheier,
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Botvin, Griffin & Diaz, 1999), peer substance ms\isarell & White, 1998; Kim,

Zane & Hong, 2002), parental substance misusegffeview, see Mowbray &
Oyserman, 2003), and neighbourhood effects (BrBabpk, De La Rosa, Whiteman &
Montoya, 1999) on substance misuse. Academic aeimemt and parental involvement
with school are protective against the effectsnobtonal distress (Fleming et al.,
2002), other risk behaviours (Scheier et al., 199@) peer substance misuse (Costa,
Jessor & Turbin, 1999) on substance misuse. Thediads demonstrate that parenting
and academic achievement do not only protect agaiissise of substances, but also
against the effects of different risk factors ohstance misuse. Similarly, family
attachment and family support (Alarid, Burton & {eal, 2000; Anderson, Holmes &
Ostresh, 1999; Canter, 1982) and academic achiexteand school bonding (Anderson
et al., 1999; Daigle, Cullen & Wright, 2007) hawseh found to be protective against
delinquency. Further, parental monitoring and supptect against the effects that
peer delinquency (Griffin, Scheier, Botvin, DiazMiller, 1999; Zimmerman,

Steinman & Rowe, 1998), poor neighbourhood (Griffiral., 1999), and accumulative
risks (Borowsky, Ireland & Resnick, 2002) consgtiédr delinquency. Academic
achievement protects against the effect that aclasetlrisks have on delinquency
(Borowsky et al., 2002). The literature on proteefiactors for substance misuse and
delinquency consists of almost only cross-sectishalies. The longitudinal studies
include only two time points. Fergus & ZimmermafQ@2) conclude in their review of
studies of resilience that it is necessary to melseveral time points in order to
understand the developmental processes that ar@atssl with resilience to substance
misuse and delinquency.
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2 AIMS

The goal of this thesis was to examine adverseeasilient outcomes through 30 years
of adulthood of individuals who as adolescentsdwmutsulted a clinic for substance
misuse problems and to identify risk and protediaators present in adolescence that
distinguished adult development.

Specific aims:

1. To examine multiple adverse outcomes through adodtlof two cohorts of
individuals that were treated for substance misuselolescence and to assess
the effects of gender and cohort on outcomes.

2. To compare adverse outcomes over 30 years expeddryca clinical sample
of individuals who misused substances as adolesemdta randomly selected
sample of the general population matched for sg, @and birthplace.

3. To identify trajectories of resilience through ZEays of adulthood and to
identify adolescent characteristics that distinigeisthe trajectories.

4. To determine the extent to which individual problieehaviours, family risks,
and protective factors present in adolescence agseciated with resilience to
substance misuse and violent and non-violent cahaffending from age 21 to
30 and from age 31 to 45.
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3 METHOD

All four papers in the thesis use data from a lutnal project, the Consequences of
Antisocial Behaviour in Adolescence (CASBA), a éoitup study documenting adult
outcomes of two cohorts of individuals who wereated for substance misuse as
adolescents and two general population samplesethtin age, gender, and birth
place. Members of Cohort 1 were treated from Janliat 968 to December 31, 1971,
while members of Cohort 2 were treated from Janlia@y@80 to December 31, 1984.
Participants in both cohorts were followed in nadibregisters until December 31,
2002. Once ethical permission for the study hadh lpganted by the Ethics Committee
of the Karolinska Institute, the clinic files wesereened to extract the person number
(a unique number assigned to each Swedish resofeenery individual who had been
seen at the clinic. A request was sent to diffeageincies responsible for records of
death, health care, crime, welfare and disabiityrpents describing the study and
requesting collaboration. As each agency agrepdotade information they sent the
data to Statistics Sweden. Information on partitipan the clinic sample was extracted
from the old clinic files and these data were alsot to Statistic Sweden. Statistic
Sweden created two comparison samples by randai@gtsng a case from the general
population matched by gender, month and year tf,land birth place (in the city or
outside, in Sweden or outside) for each individadhe two clinic samples. Once all
data were at hand, the data were de-identifiedyiohehls were assigned a study
identification number, and the data files were famded to the research team.

3.1 PARTICIPANTS

Members of Cohort 1 were treated from 1968 to 19His cohort initially included

2088 participants while Cohort 2, who were treditetiveen 1980 and 1984, included
1690 participants. Some individuals were excludethfthe analyses: 70 members of
Cohort 1 and 78 members of Cohort 2 were excludeter person numbers could not
be traced; 26 members of Cohort 1 and 35 membésludrt 2 were excluded because
their clinic files could not be found; and one me&mbf Cohort 2 was excluded due to
an error in the cause of death register. Cohartluded 1992 participants (332 females
and 1662 males) who as adolescents had consuttetcafor substance misuse
problems, referred to as the clinic sample (CSJ,asimilar number of individuals
randomly selected from the general population neatdbr sex, birthdate and

birthplace (within or outside of Sweden) and refdrto as the general population
sample (GP). Cohort 2 included 1576 participan® f@males and 1010 males) who
as adolescents had consulted a clinic for substamese problems.

3.1.1 Participants in study | and Il

Study | focused on the clinic samples, that igrkéviduals who as adolescents had
consulted a clinic for substance misuse probleros; both Cohorts 1 and 2. The clinic
sample from Cohort 1 included 1992 individuals #relclinic sample from Cohort 2
included 1576 individuals. Study Il focused on Cwolg and compared the clinic and
general population samples, each of which incluB8® participants.
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3.1.2 Participants in study Il and study IV

Study Il included the clinic and general populatgamples from Cohort 1, and Study
IV only the clinic sample from Cohort 1. These s#gdocused on resilience that was
defined as the absence of adverse outcomes, anmdecgomplete data for the entire
follow-up period. Outcome data in all registers eveot available until 1973 and thus,
participants who had not reached age 21 by Jariyd§73 when all data were first
available, and those who had not reached age dieawor left Sweden before the end
of the data collection in 2002 were excluded. Stilidpcluded 701 participants from
the clinic sample and 731 participants from theegaipopulation sample. The fewer
number in the clinic sample resulted from a highesath rate. Study IV included the
701 participants from the clinic sample.

3.2 MEASURES

Adolescent characteristics and outcomes in adulthere assessed.

3.2.1 Adolescent characteristics

Information on the clinic sample in adolescence xdgacted from the old clinic files.
Initially, a pilot study of the old files was conztad to identify variables that could be
assessed reliably. A manual was written to guide eetraction and six research
assistants were trained to extract informationgiiie manual. Ten percent of the files
were rated independently by two research assistaotsler to calculate inter-rater
reliability. Inter-rater reliability coefficientsof categorical variables were calculated
with Kappa statistics and intraclass correlatid@€] were used for continuous
variables.

3.2.1.1 Parents’ socio-economic status (SES)

SES was defined according to the classificatiotesysleveloped by Statistics Sweden
(1982) and was collapsed into blue collar (unstilMorkers and skilled workers) and
white collar (assistant non-manual employees, imgliate non-manual employees,
high-level non-manual employees, and self-emplgyetessionals) workers. Inter-
rater reliability for the coding was high as indexhby a Kappa=0.867. SES was used
in Study .

3.2.1.2 Adolescent family risk (AFR)

AFR was defined to include the presence or abseingeverty indexed by state
welfare payments to the family (Kappa=0.50), pakeaitohol misuse (Kappa=0.85),
and parental mood problems (Kappa=0.69). Absensaatad as 0 and presence as 1.
A total score was created by summing the valuedgh of the three risks to provide a
variable ranging from 0 to 3. AFR was used in Stidy

3.2.1.3 Severity of alcohol use

Alcohol use was categorised as: (1) abstainerse(need); (2) experimental use (used
once); (3) occasional use (less than once a maenthkmown number of times); (4)
continual use (one to three times a month); (S)leegise (once a week, or met criteria
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for alcohol abuse according to DSM-1V); and (6)\nease (at least three times a week
or met criteria for alcohol dependence according$d/1-1V). Inter-rater reliability was
high as indicated by an ICC=0.843. The severitglobhol use was used in all four
papers. In Papers Il and 1V, the number of categasias reduced.

3.2.1.4 Severity of drug use

Drug use was categorised as: (1) abstainers (neeel); (2) experimental use (used
only one illicit drug); regular use (used two iilidrugs); (4) problem use (used three
illicit drugs or fulfilled criteria for a drug abasand/or dependence disorder according
to DSM-IV criteria); (5) multiple drug/multiple pbdem use (used four illicit drugs or
fulfilled criteria for a drug abuse and/or depermefor two illicit drugs); (6) heavy use
(used five illicit drugs, or fulfilled criteria fodrug abuse and/or dependence for three or
more illicit drugs, or injected heroin, and/or miire). Inter-rater reliability was high

as indicated by an ICC = 0.958. The severity ofdrse was used in all four papers. In
Paper Il and IV, the number of categories was redluc

3.2.1.5 Types of drugs

Types of drugs were categorised as: cannabis @gsharijuana, hashish oil,
skunk/niederweed); stimulants (amphetamines, ggstasthylphenidate,
phenmetraline, cocaine, crack, and khat); opidteso{n, morphine, opium, codeine,
methadone, and subutex); hallucinogens (LSD, mosimspmescaline, and
PCP/ketamine); benzodiazepines/barbiturates (laalés, rohypnol, and
valium/stesolid); inhalants; and other illicit deugall substances classified as illicit
drugs and not listed above). Inter-rater reliapiidr the coding of drug types exceeded
Kappas of 0.9, except for benzodiazepines/barlési@.8 and other illicit drugs 0.7.
Types of drugs was used in Paper | and II.

3.2.1.6 Severity of delinquency

Delinquency included official documents of crimesnenitted from age 15 to 20 and
was categorised as: (1) no criminal convictionsngthor offending (one act of
vandalism or one shoplifting); (3) non-violent afténg (one substance-related crime
or one non-violent crime but not vandalism or stitipd)); (4) frequent offending (two
substance-related crimes, non-violent crimes, t& @ovandalism or shoplifting); (5)
serious offending (three substance-related crim@s,violent crimes, acts of vandalism
or shoplifting, or one violent crime); (6) sericausd violent offending (four or more
substance-related crimes, non-violent crimes,a&otandalism or shoplifting, or at
least two or more violent crimes). Inter-raterabiiity was high ICC=0.922. The
severity of delinquency was used in all four papler®aper Il and IV, the number of
categories was reduced.

3.2.1.7 Depression/Anxiety

Depression/Anxiety was defined as present (1) semtt(0) based on notes in the
clinical files. Inter-rater reliability reached Kag=0.73. Depression/anxiety was used
in Paper Il and IV.
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3.2.1.8 Adolescent problem behaviours (APB)

APB was defined as the absence (0) or presenc# {i¢ two worse categories of
alcohol use and delinquency, the three worse caésgof drug use, and
depression/anxiety. The composite score was crégtedmming the value for each of
the four risks to provide a variable ranging frono@. APB was used in Paper V.

3.2.1.9 Relationship with parents

Relationship with parents was categorised as:dd)(physical abuse); (2) poor
(conflicts); (3) neutral; (4) good (communicativiter-rater reliability for coding this
variable reached Kappa=0.74. Relationship withmgar@as used in Paper IV.

3.2.1.10Academic achievement

Academic achievement was categorised as: (1) poor @rades and/or school
problems); (2) neutral (average grades, or goodegrand school problems, or
unknown grades); (3) good (high grades). Inter-naiability reached Kappa=0.60).
Academic achievement was used in Paper IV.

3.2.1.11Adolescent protective factors (APF)

APF was a composite score defined as the absenoegfesence (1) of good
relationships with parents and good academic aement. In order to assess the
protective effect and not the risk influence, wehditomised protective factors as has
been done elsewhere (Stouthamer-Loeber, Wei, L&béasten, 2004) into
bad/neutral versus good. The ratings for the tvabgotive factors were summed to
provide values for APF ranging from O to 2. APF waed in Paper IV.

3.2.1.12Treatment characteristics

Treatment received at the clinic was categoriseflasone; (2) detoxification only;
(3) out-patient treatment only; and (4) in-patigaatment. Inter-rater reliability
reached Kappa=0.64. Treatment duration was assessamber of months
(ICC=0.77). Treatment characteristics were usdehjpers Il, Ill, and IV.

3.2.2 Adult outcomes
Adult outcomes were documented until December 322 2hrough the use of multiple
national registers.

3.2.2.1 Death

Information on the date of death was extracted filo@register maintained by the
Swedish National Board of Health and Welfare sit@@l. Death was used in Paper |
and 1.

3.2.2.2 Physical illness

Physical illness was defined as having been adirtitt@ hospital for a physical disease
that previous research had related to substand€osé & Clark, 2005; Room, Babor
& Rehm, 2005; Single, Rehm, Robson & Truong, 2080j/or having received a
disability pension due to a physical iliness ralatesubstance use. Physical illness
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included sexually transmitted diseases, neoplasandiovascular diseases, digestive
diseases, unintentional injuries, and intentionjiries, and was defined as in the
Global Burden of Disease Study (Mathers, Lopez &tsly, 2006) with the addition of
HIV/AIDS, Hepatitis B, and Hepatitis C. Informati@bout physical illness was
extracted from the Swedish hospital discharge tegmsaintained by the Swedish
National Board of Health and Welfare. From 1969%@1, this register contained
information about all hospital admissions in thary excluding the municipality
where the clinic was situated. From 1972 to 1986rigister covered admissions to all
hospital in the county and the municipality whédre ¢tlinic where situated, and from
1987 to 2002 the register covered all admissiomsyohospitals in Sweden. For further
information about the definition of physical illesee Appendix 1. Physical iliness
was used in all four papers.

3.2.2.3 Mental illness

Mental illness was defined as having received tirepatreatment at a psychiatric ward
with a diagnosis for a mental disorder, and/or hgwveceived a disability pension due
to a mental disorder. Mental disorders leadingaspitalisations included
schizophrenia, schizotypal and delusional disoradeo®d disorders, neurotic, stress-
related and somatoform disorders, eating disorderspersonality disorders, and were
extracted from the Swedish hospital discharge tegigformation on disability
pensions due to a mental disorder was obtained tlnerilational Insurance Board. For
further information about the definitions of mentkless, see Appendix 1. Mental
illness was used in all four papers.

3.2.2.4 Substance misuse

Substance misuse was defined as having receiveatient treatment in a hospital due
to a substance use disorder, and/or with a sulesiadaced condition, for example,
alcoholic myopathy or alcoholic liver disease, andifaving been convicted for a
substance-related crime. Information about substaee disorders and substance-
induced conditions were extracted from the Swelgspital discharge register while
substance-related crimes were extracted from Ldgfégistret maintained by Statistics
Sweden since 1973. More detailed information abwitefinition of substance misuse
is provided in Appendix 1. Substance misuse wad imsall four papers.

3.2.2.5 Violent crime

Violent crime was defined as conviction for atteetpbr completed homicide or
manslaughter, criminal negligence causing deaffaudisresulting in death, assault and
aggravated manslaughter, criminal negligence cguigath, assault resulting in death,
assault and aggravated assault, assault on afficsgdn and aggravated arson, robbery
and aggravated robbery, kidnapping, stalking, lsanast, unlawful threats, rape and
aggravated rape, sexual assault, sexual molestaggnal abuse of minors, incest,
procuring and child pornography crimes. Informattout violent crime was extracted
from Lagfordaregistret. Violent crime was usedllrfaur papers.

24



3.2.2.6 Non-violent crime

Non-violent crime was defined as conviction foraifences in the criminal code other
than violent. Information about non-violent crimasextracted from
Lagfordaregistret. In Papers | and Il, substantsed crimes were included as an
index of substance misuse and in non-violent crim@aper Il and IV substance-
related crimes were excluded from non-violent criien violent crime was used in
all four papers.

3.2.2.7 Poverty

Poverty was defined as having received social weeffayments due to low income.
This information was available from 1990 onwardsirStatistic Sweden. Poverty was
used in Paper | and II.

3.2.2.8 Resilience

Resilience was defined as the absence of advetsenoes. Two constructs of
resilience were used. Degrees of resilience wdieeatkas the sum of the number of
adverse outcomes within each domain. This consivastused in Paper Ill. The
second construct of resilience consisted of a pimaasure within each domain of the
presence or absence of resilience. Binary measfiresilience to substance misuse,
violent crimes, and non-violent crimes were creatdéuse binary measures were used
in Paper IV.

3.3 STATISTICAL ANALYSES

In Paper |, gender differences and cohort diffeesno adverse outcomes were
analysed usinghi-squaretests withYates’s corrected chi-squarejth the exception of
variables with less than five observations in ogletbat were compared usikgsher’s
Exact testTrends in the prevalence of each outcome over were analysed using
Poisson regressiomodels.

In Paper I, differences between the clinical sagnd the general population sample
in the prevalence of each adverse outcome weresessasing generalised linear
models with log link function and assuming binonaatcomes. This procedure is
similar to thdogistic regression moddlut assesses differences between groups in risk
instead of odds and thus yielded estimates ofivelask (RR). Trends in prevalence

for each outcome over time were analysed uBimigson regressiomodels.

In Paper lll, developmental trajectories of resitie were identified usingrowth
mixture modellingGMM). GMM differs from traditional growth curvenalysis in that
it introduces categorical latent variables thatstitute subgroups following their own
unique trajectories and has been widely applietkirelopmental research.
Conventional model fit tests were used to evalalassification quality. Since the
distributions of the degrees of resilience werdlyigkewed at each five year age
period, unconditional models with Poisson distiitmitandzero-inflated Poisson
regression modelvere assessed. Post-hoc comparisonsSuitteffé’s testere used
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to compare trajectory groups amailtinomial logistic regression analysigas used to
assess adolescent predictors of trajectory cleasdn.

In Paper 1V, profiles of adolescent risk and protecfactors were compared among
participants achieving resilience in different damsausingchi-square test®or binary
variables andANOVAfor count variables?ath analysisvas used to test hypothesised
relationships between risk factors, protectivedes;tand resilience within three
developmental periods (adolescence, age 21 ta80age 31 to 45) and across
developmental periods. One hypothesised and on@weg final model were
identified using conventional tests for evaluatingdel fit for resilience in each
domain. Unstandardised path coefficients (regrassoefficients) were provided since
the majority of predictors were binary.
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4 AIMS AND RESULTS OF EACH PAPER

This chapter presents the aims and results of gauér.

4.1 STUDY I

Long-term outcomes of adolescents treated for anbstmisuse.

4.1.1 Aims

The aims of Study | were to: examine multiple adesyutcomes, including death,
physical ilinesses related to substance misusetamness, substance misuse,
criminality, and poverty, of adolescent substancgise from age 21 to 50; compare
adverse outcomes among females and males; examiregtent to which gender
differences in adverse outcomes remained aftengakicount of the severity of
adolescent substance misuse and delinquency; andrex cohort differences in
adverse adult outcomes of adolescent substanceerasoong an older cohort that
consulted the clinic between 1968 and 1971 anduager cohort that consulted the
clinic between 1980 and 1984.

4.1.2 Results
4.1.2.1 Prevalence of separate and accumulative numbedweéige outcomes

Approximately 11% of the females and 15% of theemalied before age 50. Over
60% of the females and nearly half of the maleseéxgerienced a serious physical
illness related to substance misuse, while rateemdus mental illness were lower,
with 23% of the females and 17% of the males halse®n hospitalised in psychiatry.
Approximately 35% of the females and 43% of theawmalbontinued to present
substance misuse in adulthood, and 43% of the &naadd 62% of the males had been
convicted for at least one criminal offence. Napsigingly given these outcomes,
approximately 48% of the women and 34% of the miadekreceived welfare

payments due to poverty. The prevalence of sepbysical illness and poverty were
higher among females than males, while more mhfsfemales had been convicted
for a criminal offence. Further, approximately 20%he females and males
experienced no adverse outcomes, one-quarter erped only one adverse outcome,
and over half of both females and males experietweeer more adverse outcomes.
No significant differences between females and shatere detected in the total number
of adverse outcomes.

4.1.2.2 Factors associated with outcomes

A set of logistic regression models revealed tleatidpa female, as compared to being a
male, increased the odds for physical illness anvey but decreased the odds for
substance misuse and criminality. Having parentis lew SES increased the odds for
death. The severity of alcohol use in adolescerazassociated with increased odds
for death, physical illness, and substance misitse severity of illicit drug use in
adolescence was associated with increased oddB éox adult outcomes. The severity
of adolescent delinquency was associated with &se odds for all outcomes except
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mental illness. Only one interaction was foundngei female who had severe alcohol
use in adolescence increased the odds for poverty.

4.1.2.3 Comparisons of outcomes of the clinical samplégSahorts 1 and 2

The prevalence of five adult outcomes (not povdrtyn age 21 to 35 in an older
cohort treated between 1968 and 1971 and a yoangert treated between 1980 and
1984 was compared. Among females in the two cohootsignificant differences in
the prevalence of the five adult outcomes weredoédmong males, significant
differences emerged for the prevalence of substamgse and criminality, both of
which were higher in the younger cohort than indfuer cohort.

4.2 STUDY I

Multiple adverse outcomes over 30 years followingstance misuse treatment.

4.2.1 Aim

The aim of Study Il was to compare the prevalericexcadverse outcomes over 30
years among the clinic sample who had consulteitia tor substance misuse
problems when they were adolescents and a sanmulemdy selected from the general
population matched for sex, age and place of bilverse outcomes included death,
hospitalisation for physical iliness related tosabce misuse, hospitalisation for
mental illness, substance misuse, criminality amcepy.

4.2.2 Results
4.2.2.1 Adverse outcomes in the clinic sample comparelddeg@éneral population
sample

Differences between the clinic sample and the gépepulation sample were assessed
with risk ratios. Over the three decades, the rigkall six adverse outcomes were
elevated among both females and males in the dantple, as compared to the
general population sample. The differences betdem®ales in the clinic sample and
females in the general population sample were tdogeleath, substance misuse, and
criminality than the corresponding difference betwenales in the clinic sample versus
males in the general population sample. The eldyatevalence of adverse outcomes
in the clinic sample for females and males, comp#reéhe general population sample,
remained significant after taking account of conentr substance misuse,
hospitalisation for mental illness, substance n@stesmorbid with hospitalisation for
mental illness, and poverty. The only exception thadikelihood for death which was
no longer increased in the clinic sample as conaptaréhe general population sample
after adjustment for concurrent poverty.

4.2.2.2 The number and co-occurrence of adverse outcomes

Among females, 19.4% of the clinic sample and 5309%e general population
sample experienced none of the adverse outcomds,ammong males this was true for
20.7% of the clinic sample and for 45.7% of theegahpopulation sample. Among
females and males in the clinic sample, 39.8% éxpeed three or more adverse
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outcomes, while this was true for only 3.4% offismales and 9.8% of the males in the
general population sample. Both females and malté®eiclinic sample experienced a
significantly higher number of adverse outcomeadalthood compared to females and
males in the general population sample. The pragalef only substance misuse and
only mental illness was similar in the clinic arehgral population samples among
both females and males. By contrast, substancesensambined with criminality,
substance misuse plus criminality and physicat#h) substance misuse and mental
illness, and substance misuse and mental illnessrane were significantly more
common among both females and males in the chaig in the general population
sample.

4.3 STUDY IlI

Trajectories of resilience over 25 years of indiats who as adolescents consulted for
substance misuse and a matched comparison group.

4.3.1 Aims

The aims of Study Ill were to: identify developmaritajectories of resilience from
age 21 to 45 among a sample of individuals whalakeacents had consulted a clinic
for substance misuse problems and among a germgralgtion sample matched for
age, sex and birthplace; examine continuity ancbdisnuity of resilience over time;
and examine the characteristics in adolescendeagsilience trajectory groups.

4.3.2 Results
4.3.2.1 Trajectories of resilience

Fifty two point four percent of the general popidatsample escaped all adverse
outcomes through 25 years of adulthood demonggraigh resilience. Among the
other participants within the general populatiomgke, growth mixture modelling
identified a single trajectory that almost achiepedect resilience and that remained
stable over time. This good-resilience trajectogiided 47.6% of the participants in
the general population. Among the clinic sampleddition to the high resilience
trajectory followed by 24.4% of the participantsp\gth mixture modelling identified
four trajectories of resilience. The moderate-ighhiesilience trajectory, followed by
33% of the participants, initially displayed modereesilience that increased to high
over time. The high-to-moderate resilience trajgstimllowed by 24.5% of the
participants, initially displayed high levels okileence that decreased to moderate
levels over time. The low-to-moderate resilienegettory, followed by 9.3% of the
participants, initially displayed low levels of ileance that increased to moderate levels
over time. Finally, the low resilience trajectoigljowed by 8.8% of the participants,
displayed low levels of resilience during the 2&ngeof adulthood.

4.3.2.2 Degrees of resilience over time and domains ofiezsie

The four trajectories (excluding the high resilieti@jectory) identified in the clinic

sample were compared to the good-resilience tajegroup identified in the general
population sample. The clinic sample moderate-gi+inésilience trajectory continued
to engage in substance misuse and non-violentdiffgruntil age 25, when resilience
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was achieved. By contrast, the clinic sample hagmbderate resilience trajectory
achieved resilience in all domains from age 215@au3d then relapsed into persistent
substance misuse and after age 40 hospitalisdtopsysical illnesses related to
substance misuse. The clinic sample low-to-modeegikence trajectory failed to
achieve resilience in any domain up to age 35frbut age 36 to 40, resilience in the
domains of physical health and non-violent offegd@merged, and from age 41 to 45
resilience was achieved in all domains except i@ent criminality. The clinic sample
low resilience trajectory did not achieve resiliet any domain at any age period,
except for mental illness from age 26 to 30 andspay iliness from age 31 to 35.

4.3.2.3 Adolescent characteristics of the trajectory groupghe clinic sample

Multinomial regression analyses were used to et associations between
characteristics present in adolescence and trayegtoup memberships among the
clinic sample with the high resilience trajectosythe comparator. Neither gender, birth
in or outside of Sweden, or treatment intensity agsciated with trajectory group
membership. The severity of alcohol use in adolese@creased the odds of
membership in the moderate-to-high resilience gangbof membership in the low
resilience group. The severity of illicit drug useadolescence increased the odds of
membership in the moderate-to-high resilience grthghigh-to-moderate resilience
group, the low-to-moderate resilience group, aredakv resilience group. The severity
of delinquency in adolescence increased the oddseatbership in the moderate-to-
high resilience group, the low-to-moderate resdeegroup, and the low resilience
group. The presence of depression/anxiety in adehe increased the odds of
membership in the high-to-moderate resilience ganlp. A shorter treatment duration
in adolescence was associated with membershigimtderate-to-high resilience
group.

4.4 STUDY IV

Adolescent risk and protective factors associatid rgsilience to substance misuse
and criminality from age 21 to 45.

441 Aims

The aims of Paper IV were to elucidate the devebagrof resilience among
individuals who as adolescents had sought treatfoestibstance misuse by
determining the extent to which risk and protecfaors present in adolescence
would be associated with resilience from age 230tand from age 31 to 45.
Resilience was defined as a healthy lifestylendiated by the absence of substance
misuse, and the presence of law abiding behavioong individuals who had been
exposed to risk, that is substance misuse, in scehee.

4.4.2 Results

Four models of resilience were evaluated using &adltysis. The first model included
only resilience to substance misuse in adulthobd. Second model included resilience
to substance misuse and/or violent offending idtadad. The third model included
resilience to substance misuse and/or non-violiéamding in adulthood. The fourth
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model included resilience to substance misusegniaffending, and non-violent
offending in adulthood. But first, participants wetivided into four groups based on
the domains of resilience that they achieved -oth bubstance misuse and criminality,
only to substance misuse, only to criminality, orresilience — achieved from age 21
to 30 and from age 31 to 45. These four groups wamgared with respect to family
risks, problem behaviours, and protective factoesgnt in adolescence and to
treatment characteristics.

4.4.2.1 Resilience

Overall, 48.2% of the participants (44.9% males7%8females) achieved resilience to
both substance misuse and criminal offending frgm2i to 30, and 60.5% (57.9%
males, 68.9% females) from age 31 to 45. Anothe3%4225.3% males, 15.0%
females) achieved resilience to substance misusgoberiminal offending from age
2110 30, and 13.1% (14.6% males, 8.4% femalen) &ge 31 to 45. Another 5.3%
(4.1% males, 9.0% females) achieved resiliencé&émading but not substance misuse
from age 21 to 30, and 5.0% (5.1% males and 4.88al&s) from age 31 to 45.

Finally, 23.7% (25.7% males, 17.4% females) diddeselop resilience from age 21 to
30, and almost as many, 21.4% (22.5% males, 182084l€s) failed to achieve
resilience from age 31 to 45. Generally, univar@mmparisons suggested that the
greater the degree of resilience shown througttlzohd, the fewer the number of
family risks and problem behaviours and the graatnumber of protective factors
present in adolescence. The number of domains ichwasilience was achieved in
adulthood was inversely associated with the intgasid duration of treatment for
substance misuse in adolescence.

4.4.2.2 Resilience to substance misuse

The first model included only resilience to substamisuse in adulthood. Adolescent
family risks were associated with a reduction silience to substance misuse from age
31 to 45 and indirectly with a reduction in regilie to substance misuse from age 21-
30. Adolescent problem behaviours were associaitbdr@duced resilience to
substance misuse from age 21 to 30 and from ag& 3Adolescent protective factors
enhanced resilience to substance misuse from agge3fland also indirectly enhanced
resilience to substance misuse from age 31 torébigh the earlier resilience.
Protective factors present in adolescence als@egbline negative association between
adolescent problem behaviours and resilience tstanbe misuse from age 21 to 30.
Female gender was protective against substancaenfisam age 31 to 45.

4.4.2.3 Resilience to substance misuse and/or violent betwin adulthood

The second model included resilience to substansaseand/or violent offending in
adulthood. Resilience to substance misuse fronBage 45 was not directly associated
with any adolescent factors. But adolescent prolidehaviours reduced resilience to
substance misuse from age 21 to 30. Similarlylieeske to violent offending from age
31 to 45 was reduced by adolescent problem behavamul resilience to violent
offending from age 21 to 30 was reduced by fanidgs present in adolescence and by
concurrent substance misuse. Protective factoseptén adolescence enhanced
resilience to substance misuse at age 21 to 3@edatly enhanced resilience to
substance misuse from age 31 to 45, and resiltengelent offending from age 21 to
30 through the resilience to substance misuseea 2¢g0. Adolescent protective
factors also reduced the negative association leetadolescent problem behaviours
and resilience to substance misuse from age 2Q. td@mnotypic (when one behaviour
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Is associated with earlier occurrence of the sash@viour), but not heterotypic (when
one behaviour is associated with earlier occurrehemother behaviour) continuity
was observed for both resilience to substance m@ngd to violent offending from age
21 to 30 and from age 31 to 45. In the age perioth 315, resilience to violent
offending was strongly associated with resiliercsubstance misuse, while in the age
period 21 to 30, the reverse association was obdeRemale gender enhanced
resilience to violent offending from age 21 to 3@ &om age 31 to 45.

4.4.2.4 Resilience to substance misuse and/or non-viokeméiour in adulthood

The third model included resilience to substancguse and/or non-violent offending
in adulthood. Problem behaviours present in adelesereduced resilience to
substance misuse from age 21 to 30 and 31 to dxartributed indirectly to the
association between adolescent family risks antierse to substance misuse from
age 21 to 30. Family risks present in adolescendecancurrent substance misuse
reduced resilience to non-violent offending frone 23 to 30. Adolescent protective
factors enhanced resilience to substance misusedge 21 to 30, and indirectly
enhanced resilience to misuse from age 31 to 45emilcence to non-violent offending
from age 21 to 30 via an effect on resilience tosgance misuse from age 21 to 30.
Resilience to substance misuse from age 31 to 4%esociated with similar resilience
in the earlier period, but also with resiliencatm-violent offending in the earlier
period. Female gender enhanced resilience to rmentioffending from age 21 to 30.

4.4.2.5 Resilience to substance misuse, non-violent ardntioffending in
adulthood

Family risks present in adolescence reduced resdiérom age 21 to 30. Adolescent
problem behaviours reduced resilience from ag® 3Dtand were also associated
indirectly via an effect from adolescent familykss Protective factors present in
adolescence enhanced resilience from age 31 todl&lso had an indirect association
by reducing the influence of adolescent problemabiurs. Resilience from age 21 to
30 contributed to resilience at age 31 to 45. Fergahder enhanced resilience from
age 21 to 30.
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5 DISCUSSION

The goal of this thesis was to examine adverseesilient outcomes in adulthood of
individuals who as adolescents sought professtoelpl for substance misuse and to
identify risk and protective factors associatechwdistinct trajectories through
adulthood. Papers | and Il focused on adverse méas@xperienced from ages 21 to
50. Paper | described the adverse outcomes expedday individuals who as
adolescents had consulted a clinic for substansasaiproblems and examined the
effects of adolescent risk factors, gender, anditan these outcomes. Paper I
compared adverse outcomes experienced by indigduab as adolescents had
consulted a clinic for substance misuse problerdsaageneral population sample
matched for sex, age, and birthplace. Papersdii'driocused on resiliency in
adulthood. Paper Ill used growth mixture modelliogdentify trajectories of
resilience, comparing the clinic sample and theeg@rpopulation sample from age 21
to 45. Paper IV examined the association of adelgstsk and protective factors to
substance misuse, violent and non-violent crimiypétirough adulthood. This final
chapter begins with a discussion of the main figgliaf the research reported in this
thesis, followed by a presentation of the strengtitslimitations of the four studies,
and concludes with a brief section on the sciendifid clinical implications of the
findings.

5.1 MAIN FINDINGS

The research presented in this thesis generatbtiregin findings. One, adverse
outcomes defined as death, hospitalisation foripal#inesses related to substance
misuse, hospitalisation for mental illness, sub=stanisuse, criminality, and poverty,
during 30 years of adulthood were common amongiiddials who as adolescents had
consulted a clinic for substance misuse problem®, Tiot only did these individuals
experience high levels of adversity in each outcdoreain, they also experienced
adversity in multiple domains of adult functionifidhree, among the individuals who
as adolescents had engaged in substance misusetdisivelopmental trajectories of
resilience over 25 years of adulthood were idexdifFour, factors operating in
adolescence were associated with outcomes throutiiree decades of adulthood.
Five, substance misuse in adulthood appearedvte diminal offending. Six,
treatment received at the clinic in adolescencenwagssociated with resilience in
adulthood. Seven, few differences in adverse outsomere detected among a cohort
who had consulted a clinic for substance misuskl@nes from 1968 to 1971 and a
cohort who had consulted from 1980 to 1984. Eighile gender differences in the
risk of adverse outcomes were observed and gendependently predicted the
adverse adult outcomes, no gender differences olxmerved in trajectories of
resilience through adulthood, few gender differengere observed in the great
majority of associations of risk and protectivetéms with outcomes. Female gender
was found to be protective against criminal offegdorimarily.
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5.1.1 The prevalence of adverse outcomes

Individuals who as adolescents consulted a clmisfibstance misuse problems
demonstrated high levels of all six adverse outsfdeath, hospitalisation for physical
illnesses related to substance misuse, hospitahstar mental illness, substance
misuse, criminality, and poverty) throughout thdeeades in adulthood as shown in
Paper I. Among the females by age 50, 11% had 6%, had experienced a serious
physical iliness related to substance misuse, 288 ekperienced mental health
problems requiring hospitalisation, 35% continueg@resent substance misuse
problems, 43% had been convicted of at least anmenal offence, and 48% had
received social welfare payments. The proportidiiemales who experienced
adverse outcomes by age 50 were equally high, 18fé dead, 48% experienced
serious physical illnesses related to substancesaiand 18% demonstrated mental
illness, 43% continued to present substance mizuddems, 62% had been convicted
for a crime, and one-third received social welfamgments. The elevated rates of
adverse outcomes experienced through adulthoodddyiduals who as adolescents
had consulted a clinic for substance misuse waréroged in Paper I, in which the
relative risk of each adverse outcome was estadlibr the clinic sample as compared
to a general population sample matched for sex,aagkbirthplace. The elevated risk
of each adverse outcome was observed in six fiae-gge periods from age 21 to 50.

This was the first study to examine multiple outesrof adolescent substance misuse
over 30 years, and to compare the risks of thesersel outcomes among individuals
who as adolescents had sought help for substarstsenand a general population
sample. The findings concur with previous resuitsngng that among individuals who
abused substances in adolescence, substance amslskevated rates of criminality,
mental and physical health problems often pensistthe first decade of adult life. The
results extend previous findings by showing eledaé¢es of death, substance misuse,
physical and mental illnesses, criminality, andgytywbeyond young adulthood to age
50.

5.1.2 The numbers of adverse outcomes

Individuals who as adolescents had misused sulestanere not only more likely than
a general population sample to experience eachrseleatcome throughout three
decades of adulthood, but additionally they expeed a greater number of adverse
outcomes. Results showed that among women, 19.4B& afinic sample and 53.9%
of the general population sample experienced nbtle@dverse outcomes, while
among the males this was true for 20.7% of thecciample and 45.7% of the general
population sample. Among the females and maldsarlinic sample, 39.8%
experienced three or more adverse outcomes, wislevas true for only 3.4% of the
females and 9.8% of the males in the general popnlsample.

Generally, the clinic sample presented co-morbaiblems while the general
population sample experienced single adverse owsoNDtably, the proportions of
participants in the clinic and general populatiamples experiencing only substance
misuse or hospitalisation for mental iliness inldthod did not differ. Differences
appeared in the prevalence of various co-morbidoooations of substance misuse,
criminality, mental and physical health problemie3e findings are in line with results
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of studies showing that adolescents who misusdaud®s present elevated risks for
multiple adverse outcomes during the first decdalalt life (Ellickson et al., 2004;
Ellickson et al., 2003; Wells et al., 2004). Importly, these findings extend previous
findings by showing that these co-morbid adverdeamues persisted beyond young
adulthood up to age 50. The greater number of adwvartcomes observed in the clinic
sample compared to the general population sampigezhthat adolescents who
misused substances began their adult lives withipreiproblems that persisted
throughout adulthood. In addition, these resultaalestrated that while the majority of
adolescents with substance misuse did not contiraiesubstance misuse in adulthood
as had been previously demonstrated for shortemfalp periods (Chen & Kandel,
1995; Sher & Gotham, 1999), many of them experiémtker adverse outcomes as
adults. Thus, these findings extend previous kndgéeby showing that although
substance misuse and mental health problems ithaddl are predicted by substance
misuse in adolescence (Macleod et al., 2004; Mgaral., 2004), the proportions of
the clinic and general population sample who expeed either substance misuse or
hospitalisation for mental illness only were similahile various combinations of
substance misuse, mental illness, physical illreesd criminality were significantly
more prevalent among the clinic sample than amleagéneral population sample.

Importantly, the elevated rates of death, physiicedss, mental illness, criminality and
poverty presented by the clinic sample were nolagxg@d by substance misuse in
adulthood. As demonstrated in Paper Il, the elewatin risk of the adverse outcomes
could not be explained by concurrent adversityhBatthe results seemed to suggest
that factors operating earlier in life were drivithg negative life trajectories and
limiting movement from a pathway of maladjustmenbhe characterised by health
and positive social functioning.

5.1.3 Developmental trajectories of resilience

Paper | demonstrated high prevalence of all adwarsmmes in adulthood among
individuals who as adolescents had misused sulestaacd Paper Il extended these
findings by showing elevated rates not only forheagtcome, but also a greater
number of adverse outcomes compared to a gengralghon sample. These results
indicated that in order to further the understagdihadaptation and resilience it was
important to examine functioning within multiplerdains and also across domains
during adulthood. Based on measures of functiowitigjn and across specific
domains, five distinctive trajectories of resiliemaver 25 years were identified in Paper
[l among individuals who as adolescents had sopgifessional help for substance
misuse problems. Approximately one-quarter of thiediduals displayed high
resilience, escaping all adverse outcomes throughetentire follow-up period.
Members of this trajectory group fit the descriptaf adolescents who experimented
with alcohol and/or illicit drugs for a short tinBushway, Piquero, Broidy, Cauffman
& Mozerolle, 2001; Casswell, Pledger & Hooper, 200Ben & Kandel, 1995;
Farrington, 1995). One-third of the clinic samp#édwed a trajectory with continued
substance misuse and non-violent offending to &gnd resilience thereafter. This
trajectory concurs with previous findings that dgliency and substance misuse often
desists in the early 20s (Farrington, 2002; Rolde. €2001; Stouthamer-Loeber et al.,
2004; von Sydow et al., 2001). One-quarter of theccsample followed a trajectory
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that displayed resilience to age 35 and then reged)in substance misuse followed by
physical iliness at age 40. Resilience followeddigipse has been previously described
among individuals displaying antisocial behavidear¢ington, Gallagher, Morley,
Ledger & West, 1988), but future studies are neg¢dednfirm whether resilience was
truly established and the reasons for the reldpgeotcurred after 15 years of
resilience. Approximately one-fifth of the cliniaraple never displayed resilience and
showed similarities with a repeatedly identifiedgp of individuals who display
persistent conduct problems through childhood alwdeacence and serious criminal
offending in adulthood (Odgers et al., 2008; Mof#ital., 2002; Kratzer & Hodgins,
1999), as well as physical and mental health problend low psychosocial

functioning (Odgers et al., 2008; Moffitt et alQ@2; Odgers et al., 2007). Up to age 25,
these findings are similar to those from one oftihe previous studies that used latent
growth models to identify outcomes among individuaho as adolescents received
treatment for substance misuse (Chung, Martin &CR2008; Chung et al., 2003).
These results extend the developmental trajectgpyoach by including a broader

array of outcomes and by following participantsaiage 45.

The trajectories through adulthood identified ip@&dll in the clinic sample also
showed that resilience was dynamic and that lexfelssilience changed over the life
course. Previously, little evidence had been abtlto test hypotheses concerning the
stability of resilience (Kinard, 1998; Luthar et, &000). Only half of the clinic sample
who displayed resilience in their early 20s corguhto exhibit resilience through the
subsequent decades. Surprisingly, given differeimceamples, measures, and contexts,
similar rates of continuity in resilience have béamd with respect to the childhood
period (Cicchetti & Rogosch, 1997; Jaffee & Gallap07), and the transition from
childhood to adolescence (Herrenkohl, HerrenkoBlgblf, 1994; Sameroff, 1998,
2005). The results of Paper Ill show that thisgratbf continuity is also observed in
adulthood. On the other hand, a considerable ptiopasf the individuals who as
adolescents had consulted a clinic for substansasaiproblems recovered by their
early 20s, extending previous knowledge that wagdid to measures of resilience in
childhood and adolescence. Results from the préisesis highlight the importance of
including young adulthood in studies of resilience.

5.1.4 The associations of factors present in adoles  cence with
outcomes in adulthood

Paper Il showed that the increased risk for advauseomes in adulthood of the clinic
as compared to the general population sample reahaignificant after taking account
of substance misuse, mental illness, concurrergtanbe misuse with mental illness,
and poverty in adulthood. This finding was intetpdeto suggest that factors operating
earlier in life were driving the negative life tajories in adulthood. Results from
Papers I, lll and IV confirmed this interpretatidtaper | addressed the impact of the
severity of adolescent problem behaviours on adyensadulthood, Paper lli
addressed the importance of adolescent problenvioeina for trajectories of
resilience, and Paper IV addressed the associaifadolescent risk and protective
factors with resilience to substance misuse amdigal behaviours in adulthood.
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Paper Il demonstrated that one-third of the femahes56% of the males in the clinic
sample had not used illicit drugs when they coeslilhe clinic and two-thirds of the
females and half of the males used alcohol onlgexyentally or not at all. Sixty-one
percent of the females and 41% of the males hadeurd of delinquency. Yet, Paper |
clearly demonstrated that the severity of alcolsel, ulicit drug use, and delinquency
prior to age 20 were each independently and lipeas$ociated with higher
probabilities of most of the six adverse outcomethe subsequent three decades of
life. The importance of these externalising behargon adolescence for adversities in
adulthood was confirmed and extended in Papen Which degrees of resilience were
examined. The severity of alcohol use, illicit duse, and delinquency in adolescence
were the most robust predictors of trajectory grdagsification. Thus, the lower the
level of resilience achieved through adulthood,Higher the severity of externalising
problems in adolescence. Paper IV further confirthedstrength of the associations of
adolescence risk factors by showing that adolesodatnalising problems were
associated with substance misuse and criminal difigrup to age 45, even after taking
account of substance misuse and criminality from2igto 30. Family risks were
primarily associated with criminal offending fromgea21 to 30, while individual
problem behaviours were associated with substameseor criminal offending from
age 31 to 45. This paper also demonstrated thaetherity of family risks and problem
behaviours in adolescence limited resilience tetuire misuse and criminal
behaviours throughout adulthood. The more risksegred in adolescence, the less
resilience was observed through adulthood to sobstaisuse or/and criminal
behaviours.

Taken together, these results concur with eadigearch that severe externalising
behaviours in adolescence are associated with sigver young adulthood (Ellickson
et al., 2004; Patton et al., 2007; Semple, Mcintgdlawrie, 2005), and extend these
findings by demonstrating that the severity ofmlient behaviours in adolescence are,
in addition, associated with death, physical il)yed poverty in adulthood. Only a
handful of studies have addressed how childho@diolescent factors influence
substance misuse and/or criminal behaviours ugeata (Farrington & Pulkkinen,
2009; Schulenberg & Maggs, 2008). Thus, resulis fitee present thesis not only
contribute to furthering the understanding of theogiation of early risk factors with
adverse outcomes up to the fourth decade of lifealso demonstrate that risk factors
in adolescence continue to be associated withautsimisuse and criminal
behaviours even after taking account of these betvin earlier adulthood. Further,
in line with previous studies documenting thatgheater the number of risk factors the
greater the later adversity (Appleyard et al., 2@B&odyer et al., 1988; Stattin et al.,
1997), results from the thesis also demonstrat&dthie accumulation of family risks
and individual problem behaviours in adolescenoédid resilience to both substance
misuse and criminal behaviours in adulthood conptoreesilience to only one or
other of these problems.

Paper IV showed that protective factors in adoleseedefined as a good relationship
with parents and academic achievement, primaritaeoed resilience to substance
misuse from age 21 to 30. Protective factors adaced the negative impact that
problem behaviours in adolescence constitutedulestance misuse in young
adulthood. When resilience to both substance msnderiminal behaviours was

37



examined, protective factors present in adolescesce found to enhance resilience
from age 31 to 45. These findings clearly demotestteat for adolescents engaging in
substance misuse a positive relationship with par@md success at school can over-
ride the negative effects conferred by family amtividual factors and that this effect
may endure until age 45. The findings also sughestvhen individuals misuse
substances and commit crimes, protective factors tiee strongest impact on the
misuse rather than the criminal behaviour. Whildiexsstudies established that good
parenting and academic achievement in adolesceeieagsociated with lower risk of
alcohol misuse and criminal offending in young #ubd (Fergus & Zimmerman,
2005; Hoeve et al., 2009; Meschke & Patterson, 2008)ht & Masten, 2006), results
from Paper IV confirm the importance of adolesqantective factors for limiting
externalising behaviours beyond young adulthood.

5.1.5 Substance misuse may encourage criminal offen  ding

A major advantage of Paper IV for furthering tmelerstanding of the relationship
between substance misuse and criminal behaviowgshgasexamination of both of
these factors at different developmental stagesili®gce to violent and non-violent
offending from age 21 to 30 was limited by familgks present in adolescence and
concurrent substance misuse. This finding sugdgestsamily adversity and substance
misuse in young adulthood increased the likelinf@odn individual to engage in
criminal activities in their early 20s. Concurrsabstance misuse limited resilience to
persistent non-violent offending from age 31 towbile both problem behaviours in
adolescence and earlier violent behaviour in yaogthood limited resilience to
persistent violent offending from age 31 to 45.otlghout adulthood, concurrent
substance misuse limited resilience to non-viotdf@inding providing further support
for the notion that crimes are committed in oraebty drugs and support a life-style
of persistent drug use (Bennet et al., 2008; Geisi985). Concurrent substance
misuse limited resilience to violent offending frage 21 to 30 and it may be that
alcohol and/or illicit drugs have a stronger infiae on violent behaviour in young
adulthood than later in life. Violent offending fnoage 31 to 45 has been observed
among life-course persistent offenders (Farringtioal., 2009; Kratzer & Hodgins,
1999; Odgers et al., 2007). These findings demaiesthe importance that substance
misuse constitutes for criminal behaviours in yoadglthood and have implications
for prevention programmes that target misuse anyongg adults. Paper 1V also
shows that protective factors enhance resilienselstance misuse in this age period,
suggesting that prevention programs in adolescate@nhance family relations and
academic achievements have the potential not orpyevent substance misuse but
also criminal behaviours in young adulthood.

5.1.6 Treatment for substance misuse in adolescence was not
associated with adult outcomes

There was little association between the typeeaitinent received in adolescence for
substance misuse, the duration of this treatmadtpatcomes through adulthood.
Paper Il measured the association of treatmeatialescence for substance misuse
and trajectory group membership. Members of thHedrary that become resilient at
age 25 had received treatment for a shorter time ithdividuals that were resilient
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throughout adulthood. No other associations wanaddetween treatment type or
duration and outcomes. Although, the treatmentigealvbetween 1968 and 1971
cannot be compared to treatments today, the laaksaiciation of treatment with
outcomes was surprising. Given this lack of assiotiahowever, it will be important
to examine the effect of current treatments folest®nt substance misuse on
functioning in multiple domains through severalaties of adult life. Most studies of
treatment outcomes are limited to one dependerahtar usually relapse to substance
misuse, over a relatively short period of time,rsienths to one year. Results from the
research presented in this thesis suggest thatstudies would fail to capture the
breadth and depth of the problems experienceddyidtuals who as adolescents
misused substances over three decades of adult life

5.1.7 Cohort differences

Paper | compared adult outcomes for two cohorisdividuals who as adolescents had
consulted a clinic for substance misuse problerobo@ | had received treatment
sometime between 1968 and 1971, while Cohort lirkadived treatment between
1980 and 1984. In general, few cohort differenceseviound. One difference was
identified though, the prevalence of substance seisund criminality was higher
among males in the younger than the older cohbs.higher rates of externalising
problems in adulthood among males in the youngeortanay have resulted from
more severe illicit drug use and delinquency atithe they were seen as adolescents
at the clinic. This finding contrasts with statistfrom the National Council for Crime
Prevention (2006) showing a decline in criminal\dotions among males in Sweden
since 1975. However, two recent studies reportattkie prevalence of substance
misuse has increased in younger birth cohorts @dafd& lacono, 2002; Nelson et al.,
1998). Paper I is the first study to my knowledust estimated cohort differences in
adult outcomes among individuals who as adolest¢emtconsulted a clinic for
substance misuse problems.

5.1.8 Gender differences

Paper | showed that adverse outcomes through 36 geadulthood varied for females
and males. The prevalence of physical iliness aveny was elevated among females
compared to males, while the prevalence of crintinalas lower. Gender differences
in adult outcomes were confirmed in Paper Il. Tiiekknces between females in the
clinic sample and females in the general populatample were larger for death,
substance misuse, and criminality, than differemcéisese domains between males in
the clinic and general population samples. Thewkrfgs confirm previous results
indicating that there are gender differences irstfguelae of adolescent substance
misuse through the first decade of adult life, gmadly higher rates of physical illness
and poverty and lower rates of criminality amongdes than males. These results
extend previous knowledge by showing that diffepatterns of gender differences
emerge when the clinic sample was compared to @agoopulation sample. Further
research is needed to understand the implicatibiiese different patterns of gender
differences in outcomes.

Paper | showed that males and females in the cdamaple accumulated similar
numbers of adverse outcomes through 30 years ¢thadd. Although gender
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differences were present in the risks for speeificerse outcomes, the accumulated
burden in adulthood was similar in both genderss Tihding was confirmed in Paper
[l where gender did not predict membership indegelopmental trajectories of
resilience. Taken together, gender differences eedent in the type of adversity
experienced in adulthood, but not in the total nendf adverse outcomes. Further
knowledge is needed to establish the reasonsdsettifferences.

An important finding from Paper | was that gendiuenced physical iliness,
substance misuse, criminality, and poverty throB@lyears of adulthood even after
taking account of socio-economic status of the aofiorigin and externalising
behaviours in adolescence. Results from Paper téhehed this finding by
demonstrating that female gender enhanced resliencriminal offending, and
especially to violent offending, but not to subsamisuse when these outcomes were
examined simultaneously. Studies of adults repaittfemales, as compared to males,
less often develop substance misuse (Zilbermal, @083), but if they do abuse
substances they more quickly transition from problese to dependence (Lynch et al.,
2002), and they are more likely to recover (Marsal.e 2004). By contrast, results
from research present in this thesis are consigtéimtfollow-up studies of adolescent
substance misuse treatment showing few genderdiifes up to five years after the
end of treatment (Stevens et al., 2004; Jaindhdl.e2005), and extend these findings
by showing that there were no differences in sulcgtanisuse among females and
males up to age 45 when criminal offending andtaumoe misuse were examined
simultaneously. Female gender has been shownpoobective against aggressive
behaviour in the preschool years (Hay, 2007), ildbbod (Kim-Cohen et al., 2005)
through adolescence and into young adulthood (BanggnAndershed, 2009;
Fergusson & Horwood, 2002; Kratzer & Hodgins, 1998ffitt & Caspi, 2001). These
findings extend this body of evidence by confirmihg protective effect, even after
taking account of concurrent substance misuse agée 45.

5.2 STRENGTHS AND LIMITATIONS

The research presented in this thesis was chassddyy several strengths that
increase confidence in the results. One, the levigtte follow-up period was
extensive, 30 years in Studies | and Il and 25sygeftudies Il and 1V. The long
follow-up periods provided an opportunity to docunnedverse outcomes beyond
young adulthood which had rarely been accompliginediously. The length of the
follow-up periods also provided the opportunitystady the continuity and
discontinuity of resilience over the life coursevd the inclusion of multiple domains
of outcomes provided a more comprehensive pictuaehersity and resilience in
adulthood than had emerged from previous studie®el large samples that included
both females and males allowed for an examinatigender differences. Four, the
information on outcomes was extracted from natioegisters that have been shown to
be accurate and up-to-date and that were not biaspdrticipants’ substance misuse
in adolescence.

Several limitations have to be considered, howaviken interpreting the results. One,
strict definitions of adverse outcomes were usealjhout. Physical and mental
illness were indexed by hospitalisations or disgtjlensions, while misbehaviour was
indexed by convictions for crimes. These stricirdébns of the adverse outcomes
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meant that only severe outcomes were documentedfiiitings may thereby
underestimate the consequences of adolescent scbsitasuse. Two, this limitation
additionally affected resilience as studied in Paypiéand 1V, as resilience was defined
as the absence of adverse outcomes. This definitsrienient in such that participants
may have engaged in problem behaviours that wereéatected, leading to an
overestimation of resilience. One consequencesskttenient definitions of resilience
may have been the identification of a limited numiddrajectories identified in Paper
[ll due to smaller variance in the outcomes. Thég/rbe one reason why only one
trajectory was identified in the general populasample after excluding the perfect
resilience group. Three, characteristics of thepgdasmmay limit the generalisability of
the findings. The samples were ethnically homoges@nd included few females,
16.7% of the participants who consulted the clbetveen 1968 and 1971 were
females, and 23.8% of the samples included in Rdpard IV were female. Currently
approximately half of the adolescents who seek feglpubstance misuse problems at
this same clinic are girls (Hodgins et al., 20@-9ur, the quality and quantity of the
information that was available in the old clinie$§ was limited. In the late 1960s and
early 1970s when participants were adolescentglitiie did not systematically collect
the type of information that today is routine. Thisant that adolescent risk factors,
problem behaviours, and protective factors wemdyikinder-reported. Under-
reporting of adolescent characteristics may we#kemssociations with adult
outcomes. Finally, a fifth limitation was the lagkinformation on the general
population sample in adolescence, except thatdltegot consult the only clinic for
substance misuse within the urban area where itrex, |

5.3 CONCLUDING REMARKS

The research presented in this thesis has six tama@cientific implications. One,
socioeconomic deprivation of the family of origimsvonly associated with premature
death after taking account of externalising problexhaviours in adolescence. This
lack of association between family socio-econortatus and adversity in adulthood
may have resulted from an effect of socio-econatatus of the family on
externalising problem behaviours that in turn wassociated with adult outcomes. It
may be that socio-economic status of the familyghagaker association with
adversity in adulthood in European countries coegh#n the United States or New
Zealand, as suggested in a recent meta-analysiss{tzet al., 2008). Thus, it is
important to take account of the level of socioremic deprivation experienced by
samples in different countries in drawing conclasiabout its association with adult
outcomes. Two recent studies of externalising @mislin Sweden suggest that the
social system may be providing protective effelatd aire not observed elsewhere
(Sundell et al., 2008; Wikstrom & Svensson, 2008

Another implication of the research presented istesis, is that adolescence is a
critical life period. The severity of adolescenbiplem behaviours showed a linear
association with death, physical illness, menba¢gs, substance misuse, and poverty
in the subsequent three decades of life. In adgipootective factors present in
adolescence continued to impact externalising hebes/up to age 45. Thus, the
problems that had accumulated from birth to adelese had a major impact on the
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subsequent 30 years of life. Future research date® further understanding of the
complex interactions of biological and non-biolaitactors that occur prior to
adolescence to cause these problems.

A third scientific implication of the research peeged in this thesis is that gender
independently predicted physical illness, substamsese, criminality, and poverty,
after taking account of SES and externalising bielas in adolescence. Gender had
no association with the accumulation of adverseaes or with the developmental
trajectories of resilience in adulthood, and a#dgbrimarily resilience to criminal
offending when risk and protective factors wereeased. The differences in the rates
of death, substance misuse, and criminal offendiaig greater among females who
had consulted a clinic for substance misuse prablaradolescence and a general
population sample of females than among men whabasulted a clinic for substance
misuse problems in adolescence and a general piogpusample of men. More
research is needed to further understanding ableeof gender for both adverse and
resilient outcomes in adulthood and to determieadasons for the severity of adverse
outcomes from substance misuse in adolescence aieroades.

A fourth scientific implication is that the concegdtresilience requires modification to
take account of the findings that resilience wasaatyic and changed over the life
course and that it differed across domains of fanstg. Future studies of resilience
need to measure this phenomenon in a way thatattbanges over time to emerge in
multiple domains of adult life. This will allow mermaccurate identification of the
factors that promote resilience.

A fifth scientific implication is that within a papation of adolescents who sought help
for substance misuse problems, there were sub-grehpse problems likely result
from differing mechanisms. The trajectory analydearly depicted differences in life
courses that suggest distinct vulnerabilities toous adverse outcomes. Defining
distinct sub-types of adolescent substance misisarsecessary first step to
identifying causal mechanisms.

Finally, and importantly, results from the resegsobsented in this thesis suggest that
substance misuse plays a major role in promotimgical offending in adulthood.
Further research is needed to confirm the direafdhis association.

Taken together, these findings underline the ingmae of establishing treatment
programmes that effectively reduce, and hopeflitgirate these problems, and that
enhance protective factors such as developinghyetationships with adults and
attaining educational qualifications, prior to thensition to adulthood.

As noted in the introduction, Kazdin and colleag{kazdin et al., 1997; Kraemer,
2003; Kraemer et al., 1997; Kraemer et al., 200atified three types of risk factors.
They defined causal risk factors as factors thatoeachanged in order to effect a
change in outcome. It is presently not known whetthe adolescent risk factors for the
multiple adverse outcomes identified in this reske@onstitute causal risk factors or
whether they result from earlier difficulties, fxample the presence of conduct
disorder or depression or anxiety. If eliminatingpstance misuse and delinquency in
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adolescence led to resilience in adulthood, theratiolescent misuse and delinquency
would constitute causal factors as conceptualiga€idzdin and colleagues. Results of
the studies presented here support both posabiliti may be that for some
adolescents externalising problems in adolescearcesaisal risk factors. These would
be the individuals who developed resilience in tiehdd and who responded to
interventions to reduce their problems. Howevemagrthe small group of individuals
who never achieved resilience up to age 45, adat¢esxternalising problems may
simply be the consequences of causal factors geated earlier in life. For these
adolescents, treatment of the substance misusel\wauk a limited effect on the
multiple adverse outcomes they experienced duhegtuibsequent 25 years. Further
research is needed to test these hypotheses. Milg fisk factors examined in the
present research may be a combination of fixed enakccording to the Kazdin

model, parents transmitting a genetic vulnerabibtgubstance misuse, externalising
problems, and/or mood problems, and causal fastaris as family adversity. But
again, the available literature suggests thatdleeaf the risk factors varies among sub-
types of adolescents misusing substances.

The research presented in this thesis also hagatiphs for clinical services. One,
investing in effective treatment to reduce and iglate adolescent substance misuse
and to enhance protective factors prior to thesttam to adulthood would prevent
lifelong suffering of the affected individuals, theffering of the victims of their
crimes, and the costs of police, courts, and irzation, of health care, and social
welfare. Two, adolescents with substance misudalg present co-morbid problems
such as delinquency and depression/anxiety thaireegffective treatments in order to
ensure that they have healthy and productive &def. Additionally, their parents
require effective treatments for substance misoda@ental health problems in order
to reduce the risk of adverse outcomes for theegdehts through adulthood. Three, it
is critically important for clinical services nat inderestimate the future risks for
externalising behaviours among teenage girls wharasusing alcohol and/or drugs.
Four, although treatment programmes offered todalygbly show few similarities

with those that were provided in the late 1960seartyy 1970s, the lack of association
that emerged between treatment and adult outconteslines the importance of
providing evidence-based treatment programmesthat been shown to limit adverse
outcomes over lengthy follow-up periods. Five, tmgant in adolescence needs to
include the development of skills to cope with strthroughout adult life and the
development of positive attitude to mental headttedhat would encourage help-
seeking if problems begin to re-emerge later & [lithis need is underlined by the
finding that one group of individuals from the alirsample achieved resilience for 15
years and then relapsed.
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APPENDIX 1

Detailed definitions of outcome measurements.

Physical illnessPhysical diseases related to alcohol or drug @se wentified using
discharge diagnoses reported according to IntemeltClassification of Diseases,
(ICD) criteria: ICD8 from 1969 to 1986, ICD9 from87 to 1996, and ICD10 from
1997 to 2002. The following illnesses were includ&D-codes in brackets): sexual
transmitted diseases (ICD10=A50-A64, N70-N73, B1I®B320-B24; ICD9=090-099,
614-616, 0702-0709, 042-044; ICD8=090-099, 612-6160-6161, 620, 622, 070),
neoplasms (ICD10=C00-D48; ICD9=140-239; ICD8=140)28ardiovascular diseases
(ICD10=100-199 with exception of 142.6; ICD9=390%ith exception of 4255;
ICD8=390-458, 7824), digestive diseases (ICD10=K2@-with exception of K29.2
and K86.0; ICD9=530-579 with exception of 5710-5ah8l 5353; ICD8=530-577 with
exception of 5710), unintentional injuries (ICD103\VX59, Y40-Y86, Y88-Y89;
ICD9=E800-E949; ICD8=E800-E946), and intentiongliires (ICD10=X60-Y09, Y35,
Y870-Y871; ICD9=E950-E978; ICD8=E950-E978).

Mental illnessMental disorder was coded as present if parti¢gphad at least one in-
patient admission to a psychiatric ward with aligge diagnosis of: schizophrenia,
schizotypal and delusional disorders (ICD10=F20:F2®9=295, 297-298 with
exception of 2980-2981; ICD8=295, 297-299 with exima of 2980-2981), mood
disorders (ICD10=F30-F39; ICD9=296, 2980-2981, 3@&11; ICD8=296, 2980-2981,
3011), neurotic, stress-related, and somatoforordiss (ICD10=F40-F48;
ICD9=300, 306, 308-309; ICD8=300, 305-307 with ¢t of 3060-3067), eating
disorders (ICD10=F50; ICD9=3071, 3075; ICD8=30¢®¥sonality disorders
(ICD10=F60-F62; ICD9=301 with exception of 3011DI€=301 with exception of
3011).

Substance misusBubstance use disorders were coded as presanti¢cipants had an
in-patient admission with a discharge diagnossubiistance dependence syndrome or
harmful use (ICD10=F10.1-F10.2, F11.1-F11.2, FF12:2, F13.1-F13.2, F14.1-
F14.2, F15.1-F15.2, F16.1-F16.2, F18.1-F18.2, FE29.2; ICD9=303, 3040-3046,
3048-3049, 3050, 3059; ICD8=303, 3040-3049). Furtheubstance induced
condition was coded as present if participantsarath-patient admission for a alcohol
induced condition including: pseudo-cushing’s spmae (ICD10=E24.4; ICD9 and
ICD8 codes not referable), mental and behaviousakders due to alcohol
(ICD10=F10 with exception of F10.0-F10.2; ICD9=281D8=291), degeneration of
nervous system due to alcohol (ICD10=G31.2, ICD®I&D8 codes not referable),
alcoholic polyneuropathy (ICD10=G62.1; ICD9=3575DI8 codes not referable),
alcoholic myopathy (ICD10=G72.1; ICD9 and ICD8 cedet referable), alcoholic
cardiomyopathy (ICD10=142.6; ICD9=4255; ICD8 codes referable), alcoholic
gastritis (ICD10=K29.2; ICD9=5353; ICD8 codes nefierable), alcoholic liver disease
(ICD10=K70; ICD9=5710-5713; ICD8=5710), alcohol urmed chronic pancreatitis
(ICD10=K86.0; ICD9 and ICD8 codes not referableatennal care for (suspected)
damage to fetus from alcohol (ICD10=035.4; ICD9 H2IA8 codes not referable),
acute intoxication (ICD10=F10.0; ICD9 and ICD8 cedet referable), toxic effect of
alcohol (ICD10=T51; ICD9=980; ICD8=980), alcohohadilitation (ICD10=250.2;
ICD9 and ICD8 codes not referable), alcohol abwsmselling and surveillance
(ICD10=Z71.4; ICD9 and ICD8 codes not referable)f participants had an in-patient
admission for a drug induced condition includinggntal and behavioural disorders
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due to use of opoids, cannabinoids, sedativesymdtics, cocaine, other stimulants,
hallucinogens, volatile solvents, multiple drug ase use of other psychoactive
substances (ICD10=F11-F16, F18-F19 with excepd®d1.0-F11.2, F12.0-F12.2,
F13.0-F13.2, F14.0-F14.2, F15.0-F15.2, F16.0-FF8l8,0-F18.2, F19.0-F19.2;
ICD9=292; ICD8=2943), maternal care for (suspectizahage to fetus by drugs
(ICD10=035.5; ICD9 and ICD8 codes not referablejita intoxication of drugs
(ICD10=F11.0, F12.0, F13.0, F14.0, F15.0, F16.@.6;1F19.0; ICD9 and ICD8 codes
not referable), poisoning by narcotics and psychlegyics (ICD10=T40; ICD9=9650,
9685, 9696, 9697; ICD8=9650, 9679, 969, 9709, FFchostimulants with abuse
potential (ICD10=T43.6; ICD9 and ICD8 codes notrable), and drug rehabilitation
(ICD10=2z50.3; ICD9 and ICD8 codes not referableprbver, an alcohol and drug
related crimes were defined as: public drunkennessication on the job, driving
while intoxicated, supplying illicit substancesspession of illegal substances,
personal misuse of illegal substances, manufagtillegal substances, recklessness
with narcotics, narcotics for non-medical use, sghing, unlawful import and export
of illegal substances, and offences involving dgnbstances.
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