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Abstract
Background
Early identification of personality traits has been associated with a variety of outcomes in adulthood,
although much of the literature related to mental state disorder and personality is cross sectional.

Methods
Data from more than 900 participants of the Christchurch Health and Development Study (CHDS)
were examined. Extroversion and neuroticism were measured at 14 years old and social outcomes
at age 30. The presence of mental state disorder between 18-30 years old was identified. Multiple
potential confounders in childhood were included in the analysis.

Findings
Neuroticism at fourteen was significantly correlated with multiple environmental exposures whereas
extroversion had relatively few associations. Regression analysis found neuroticism at 14 predicted
depression, anxiety, suicidality and overall mental health problems at 30 and poor self-esteem but
not relationship quality or wellbeing. Extroversion at 14 predicted alcohol and drug dependence and
overall mental health problems. Extroversion at 14 predicted improved social wellbeing, self-esteem
and relationship quality at 30.

Interpretation
This analysis suggests extroversion may be influenced less by environmental factors than
neuroticism in early life. Neuroticism at 14 years predicts poorer mental health outcomes in
adulthood while extroversion in childhood may be a protective factor in the development of mental
disorder other than alcohol use disorders. Extroverted adolescents have more positive social
outcomes at 30 years.
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Background
The importance of personality and its impact in the development and well-being of adults has been a
subject of much research over the last three decades in non-clinical 1-3 and clinical 4-6 populations. It
is increasingly apparent personality characteristics, although changing from adolescence 2, 7 through
early adulthood 8 maintain a rank order constancy9 implying a degree of stability that increases over
time. What nomenclature is used and the essential number of personality characteristics has been
the subject of debate10, 11, although it is broadly agreed that two factors are superordinate 12 in a
general population setting. These are commonly described as internalizing and externalizing and
potentially have a genetic basis 13. Comparisons between tools measuring normal personality and
personality disorder infer similar personality structure14 and it has been posited this implies a
genetic basis of personality in both general and clinical populations. Cross sectional research has
suggests this personality structure is important in understanding the impact of environmental
factors in childhood and the later development of adult mental state disorder 15. Similarly childhood
personality and environment predict later adult personality status 16. What has not been examined
is the impact of adolescent personality traits on social and psychiatric outcomes in early adulthood
adjusting for the common confounders using a large longitudinal sample.
It is well established that effects in childhood, when taken in isolation tend to have only a modest
effect 17 on adult outcomes. Finer grainer analysis identifies some individual factors can have
proportionately greater effects than others 18, small effect sizes in individual childhood
characteristics may reflect much greater effects in adulthood. The interaction of potentially
modifiable individual characteristics and environmental influences offers a unique opportunity to
understand the life trajectory of individuals; however this interaction is poorly examined at the
current time other than in individual mental state disorders, with further examination of the
relationship between mental disorders identified as important19.
There is some indication that personality traits, expressed as behaviors in the very young, relate to
personality styles20 in adolescents but it is not clear these traits lead to problems (or resilience) in
adults. These studies rarely examine the two superordinate traits of extroversion and neuroticism,
making it difficult to interpret them in the light of other research. Understanding the
continuity/discontinuity of personality factors that progress from childhood to adulthood allows for
appropriate consideration of their health and social impact. This potentially adds to the predictive
power of trait domains and the understanding of change and stability over time 1.
This study aims to examine the linkages between neuroticism and extroversion, two personality
facets, in childhood and the development of a range of mental disorders and social outcomes in
adulthood. By examining a longitudinal cohort the temporal connections between personality
variables, mental state disorder and social wellbeing can be examined, accounting for potential
psychosocial confounders.

Methods
Sample

The participants were members of the Christchurch Health and Development Study (CHDS). This is a
longitudinal study of 1265 children born in a four month period in Christchurch, New Zealand, in
1977. Participants have been assessed at birth, four months, annually from 1-16 years, at 18, 21, 25
and 30 years 21. Of the original sample 987 were interviewed at age 30 (80% of the surviving cohort).
Data were collected from participant interviews, parental reports, teacher questionnaires,
standardised tests and official records. Ethical approval for all phases of the study was granted by
the Canterbury Regional Health and Disability Ethics Committee.

Measures
Personality (age 14). Child personality was assessed at age 14 years using the short form of the
Eysenck Personality Inventory (EPI)22. This measure comprises two subscales of neuroticism (10
items) and extroversion (10 items). Items were scored on a 3-point scale (not like me/ a bit like me/
a lot like me). Total scale scores for neuroticism and extroversion were constructed based on a sum
of the items in each subscale, scored such that higher scores implied higher neuroticism or
extroversion. The two scales were of moderate internal consistency (α=0.80, 0.83 respectively).
Mental health outcomes (age 18–30 years). At ages 21, 25 and 30 years, cohort members were
interviewed by trained lay interviewers on a structured mental health interview designed to assess
aspects of mental health and psychosocial adjustment over the period since the previous
assessment. This interview utilized selected components of the Composite International Diagnostic
Interview (CIDI)23 to assess participants on DSM-IV symptom criteria for the following mental
disorders: major depression, anxiety disorders (including generalized anxiety disorder, panic
disorder, agoraphobia, social phobia, specific phobia), alcohol dependence and illicit drug
dependence. Additional custom-written items were used to assess suicidal behaviors including
suicidal ideation and suicide attempt 24. Participant responses were combined over the three
interview periods to classify participants for the presence or absence of each of the above mental
health problems over the period from age 18 to 30 years. In addition, to supplement information on
individual disorder outcomes, an overall index of the severity of mental health problems was
constructed based on a count of the total number of mental disorders (including suicidal behaviours)
reported from age 18-30.
Subjective wellbeing outcomes (age 30). In addition to measures of mental health, at age 30
participants were assessed on three measures of psychological wellbeing. (a) Adult self-esteem was
assessed using the 10-item Rosenberg Self-Esteem Scale 25. Items were scored on a 4-point scale (1=
strongly agree to 4= strongly disagree). A total scale score was constructed from a sum of the items,
such that higher scores indicated higher self-esteem. This scale had excellent internal consistency
(α= 0.91). (b) Current life satisfaction was assessed using a custom-written questionnaire which
required respondents to rate their satisfaction with each of 12 areas of their life: work, leisure time,
partner relationships, relationships with people of the same sex, relationships with people of the
opposite sex, social life, money, independence, daily interactions with others, family life, the future
and life as a whole. Ratings were made on a 4-point scale (1= very unhappy to 4= very happy)
whereby higher scores indicated greater life satisfaction. Confirmatory factor analysis of the item
responses showed that these items could be scaled unidimensionally, reflecting the extent of
current life satisfaction at age 30 26. For the purposes of the present analysis, scale scores were

created by summing the responses to the 12 items to create a general life satisfaction measure. This
scale had high internal consistency (α= 0.89). (c) Partner relationship quality was assessed using the
25-item Scale of Intimate Relationships by Braiker and Kelley 27. This measure comprises subscales
reflecting both positive (15 items) and negative (10 items) aspects of partner relations. Both scales
had good internal consistency (α=0.89, 0.84 respectively). For the purposes of the present analysis a
total scale score was calculated by subtracting the negative partner relations subscale from the
positive subscale. The partnership quality score was calculated only for those cohort members who
were in a current partnership or who had been in a romantic partnership at some time in the past 12
months.
Covariates. A wide range of covariate factors were selected from the database of the study to
control the associations between childhood personality and later mental health and wellbeing
outcomes for the correlated effects of other childhood factors. These covariates were selected on
the basis that they were potentially associated with either child neuroticism or extroversion, and
correlated with later mental health, wellbeing outcomes. The selected covariates broadly fell into
four groups: (a) Measures of childhood family socio-demographic background including maternal
age, maternal education and family socio-economic status at the time of the cohort member’s birth,
and a measure of family living standards assessed over the first 10 years of the cohort member’s life;
(b) Measures of childhood family functioning including family instability (changes of parents 0-15
years), parental history of alcohol problems, parental history of mental health problems, exposure to
child abuse and inter-parental violence (0-16years); (c) Measures of the quality of parenting and
parent-child relationships including the parental care and overprotection scales of the Parental
Bonding Instrument 28 and the Armsden and Greenberg parental attachment scale 29 assessed in
adolescence (age 15). These instruments provide an assessment of the attachment between child
and parent examining the capacity for the child to attach and parent to allow the child to develop;
(d) Measures of individual characteristics and behavior including gender, child IQ assessed using the
revised Wechsler Intelligence Scale for Children30 at age 8-9, measures of the child’s propensity to
behavioral difficulties (conduct problems, attentional problems, anxiety/withdrawal) at age 7-9
derived from parent and teacher reports obtained using the Rutter and Conners behaviour rating
scales 31-33, and measures of adolescent mental health problems around age 14-15 years. In total 19
covariates were considered for inclusion in the analysis. (See online Supplement for a more
comprehensive description of these factors)

Statistical analysis
The association between personality at 14 years and a range of mental health and social outcomes
was assessed in the following ways. To illustrate the bivariate associations between childhood
personality and adult outcomes, the scales of neuroticism and extroversion were first classified into
five levels reflecting approximate quintiles on the distribution of each measure. The associations
between the mental health/wellbeing outcomes and the five level classification of neuroticism
(Table 1) or extroversion (Table 2) were then tested for linearity using the Mantel-Haenszel chi
square test of linear trend for the dichotomous mental health outcomes, Poisson regression for
number of mental health problems, or one way analysis of variance with test for linear trend for the
wellbeing measures.

The associations between the personality measures and covariate factors were summarized using
Spearman correlations and associated tests of significance (Table 3). All covariates having a
significant (P<.05) or marginally significant (P<.10) correlation with either neuroticism or
extroversion were considered for subsequent inclusion in regression models to control for the
potential confounding effects of covariates.
A series of regression models was fitted to control the associations between neuroticism,
extroversion and mental health, wellbeing outcomes for covariate factors. Logistic regression models
were fitted for dichotomous mental health outcomes, Poisson regression was used for the count
measure of number of mental health problems, and ordinary least squares regression for the three
measures of adult wellbeing. In each case the outcome was modelled as a function of the two
personality factors together with the selected covariates. In fitting these models the measures of
neuroticism and extroversion were scaled in their continuous metrics rather than using the five level
ordinal classifications used for displaying the bivariate associations. For each outcome, an initial
model was fitted including all covariate factors. To avoid the possibility of over control and/or
imprecision in the estimated effects of personality on outcomes due to the inclusion of too many
covariates in the fitted models, the results for the models including all covariates were compared
with the results for a similar set of models in which the covariate set had been refined down to a
core set of significant or marginally significant covariates for each outcome. The estimated effects
for neuroticism and extroversion on adult outcomes were virtually identical across the two series of
regression models. The results reported in the paper are based on the reduced form models.
Effect size estimates were calculated from the final fitted models to summarise the covariate
adjusted associations of neuroticism, extroversion with the outcome measures. For the mental
health outcomes (Table 4) effect sizes were summarized by the odds ratio (OR, for dichotomous
mental health measures) or the incidence rate ratio (IRR, for number of mental health problems) and
95%CI for a one standard deviation increase in the scale of neuroticism or extroversion. For the adult
wellbeing outcomes (Table 5) effect sizes were summarized by the standardised regression
coefficient for the effect of neuroticism or extroversion.

Sample size and sample bias
The analyses are based on the samples of participants with complete data on the measures of
childhood personality and outcome. Depending on the outcome these samples ranged from 876 to
903, and represented between 71% to 73% of the cohort surviving to age 30. This raises the issue of
the extent to which the findings may have been influenced by selection bias attributable to
processes of sample attrition and missing data. To address this issue the data were reanalyzed using
both multiple imputation of missing data 34 and data weighting methods 35 to correct for potential
biases. These analyses produced results that were virtually identical to those reported here,
suggesting that the findings are unlikely to have been affected by sample attrition or missing data.

Results

Tables 1 and 2 show the associations between the level of neuroticism (table 1) and extroversion
(table 2) at age 14 and a variety of mental state disorders and wellbeing measures assessed up to
age 30. There were statistically significant linear associations between neuroticism and rates of
depression (P<0.001), anxiety disorder (P<0.001), suicidality (P<0.001) and overall number of mental
health problems (P<0.001), but no significant association with alcohol or illicit drug disorders.
Increasing neuroticism was also associated with lower reported self-esteem (P<0.001), life
satisfaction (P<0.001) and partner relationship quality (P=0.02).

Insert table 1 about here

Extroversion had significant or marginally significant associations with rates of depression (P<0.005),
alcohol dependence (P=.04), illicit drug dependence (P=.06) and the overall rate of mental health
problems (P=.04), but no association with anxiety disorder or suicidal behaviours. Increasing
extroversion was positively associated with self- esteem (P<0.001), life satisfaction (P<0.001) and
relationship quality (P<0.001).
Insert table 2 about here
Table 3 summarises the associations between the measures of neuroticism, extroversion and the
covariate factors. Neuroticism was significantly associated with 15 of 19 potential psychosocial and
childhood confounders. In contrast extroversion was statistically significantly associated with only
seven of covariates to p=0.05.
Insert table 3 about here
The associations between childhood personality and mental health, wellbeing outcomes were
adjusted for the potential confounding effects of covariate factors identified in Table 3 by fitting a
series of regression models in which each outcome was regressed on the measures of neuroticism,
extroversion and the covariates (see Statistical Methods). Table 4 summarises the covariate adjusted
associations for mental health outcomes and Table 5 for the psychological wellbeing outcomes. For
the mental health outcomes the effect size estimate reported is the change in odds ratio (OR) or
incidence rate ratio (IRR) of disorder corresponding to a one standard deviation increase in
neuroticism or extroversion after adjustment for confounding. For wellbeing outcomes the adjusted
effect size estimate is based on the standardized regression coefficient (β) from the fitted regression
model and thus reflects the estimated standard deviation change in outcome for a one standard
deviation increase in personality score. For comparative purpose the unadjusted associations are
also shown in the tables. The tables also list the significant covariate factors in the fitted regression
model for each outcome.
For mental health outcomes, adjustment for confounding tended to reduce the estimated
associations with neuroticism, but the associations with depression, anxiety disorder, suicide
attempt and overall number of mental health problems all remained statistically significant. For
extroversion, the associations with mental health outcomes were unaffected by covariate
adjustment. The adjusted associations suggest that personality factors had only a modest impact on

later mental health problems. The adjusted effect size estimates for total mental health problems
show that a one standard deviation increase in neuroticism was associated with a 13% increase in
the overall rate of disorder (IRR=1.13, 95%CI 1.06-1.20) and likewise a one standard deviation
increase in extroversion with a 7% increase in the overall rate of disorder (IRR=1.07, 95%CI 1.011.14).
For adult wellbeing outcomes adjustment for confounding reduced the associations with
neuroticism and only self-esteem was significantly associated with neuroticism after adjustment.
Again the associations with extroversion were virtually unaffected by covariate adjustment. The
adjusted associations for both measures were comparatively modest (β=-.12 to .03 for neuroticism,
.13 to .14 for extroversion) and suggested that personality had only a small direct effect on later
wellbeing outcomes when other factors were taken into account.

Insert tables 4,5 about here.

Discussion
This study builds on prior knowledge and confirms childhood personality factors are correlated to a
range of psychiatric disorders and factors indicating wellbeing in adulthood. Significant associations
exist between neuroticism in early adolescence and the later development of depressive and anxiety
disorders in adulthood, independent of psychosocial or environmental factors. Approximately 40%
of the sample studied developed a depressive disorder by age 30 with this figure rising to almost
60% in the most neurotic quintile. These figures are higher than in other lifetime prevalence studies
36-38
, however the longitudinal nature of the data collection in this study may reflect actual lifetime
prevalence rates more closely. Similarly increased risks for anxiety disorder, suicidal ideation and
suicidal acts in early adulthood are associated with increasing neuroticism in early adolescence. The
link between suicide and depression 39, 40 may be related to underlying neuroticism. Screening of
teenagers who are highly neurotic may help to identify those at greater risk of suicidality.
Extroversion juxtaposes these findings with little association to mental disorder, despite similarly
high rates in this group. The strong association between extroversion and positive adult wellbeing
may reflect protective qualities endowed by extroverted personality characteristics as expressed in
improved self-esteem and relationship characteristics. Although these effects are modest in terms
of effect size they are pervasive and extend across a 16 year time frame.
This study also highlights the multiple associations between neuroticism and a variety of
environmental factors, unlike extroversion that has relative few such associations. This begs the
question as to whether the development of neuroticism at age 14 is closely related to environmental
exposure to stressful life events. Extroversion is not associated with such environmental exposures
in childhood and it may be this personality trait is more influence by heritable characteristics.
This possibility would be supported by the relative sensitivity of neuroticism to covariates in the
adjusted analysis and insensitivity of extroversion. Previous research would support this perspective
from differing methodological perspectives. Genetic studies have found links between extroversion

to both COMT and DRD4 and a variety of genetic variants 41, 42 although this relationship is
challenged 43. Similar genetic linkages have been explored for neuroticism with less success 44, 45,
suggesting at best small effects on trait anxiety 46. Behavioral research would also support the
association between extroversion and improved wellbeing in adulthood 47, 48 while clinical research
identifies the role of environmental trauma in both psychiatric disorder and suicidality 49. This study
links the behavioral cross sectional approach and the genetic approach, identifying both the
longitudinal link between extroversion and improved wellbeing and the longitudinal link between
adverse environmental conditions at 14 years, neuroticism and subsequent psychiatric disorder.
After taking account of multiple potential confounders the association between childhood
personality traits and adult mental state disorder and psychological wellbeing in early adulthood
remains significant. These finding support the need to pay close attention to personality factors in
early life, and emphasizes the need to identify and support highly neurotic children to ameliorate
the future risks of psychiatric disorder and suicidality.
Limits
As with any study these findings are limited by the study parameters of the CHDS. Personality was
assessed at 14 years but has not been assessed subsequently so no causal link can be drawn as to
the stability of personality over time. The methods of undertaking diagnosis has been criticized in
other settings, although the CIDI is reliable 50 its validity has been questioned. These problems with
diagnosis are similar to much psychiatric research. Many of the psychosocial variables assessed as
potential confounders were measured at the same time point and this raises the possibility these act
as comorbidity rather than confounders. This subtlety does not change the associations found,
rather it leaves the question of interaction unanswered. The analysis adjusting for comorbidity
(table four) identifies personality traits remain associated with outcome even after adjusting for
these variables. It is also of note that childhood sexual abuse (covariate 10 in table four) is multiply
found to be statistically associated with poorer adult outcomes, as has been reported for this data
set 18 and, although these factors are independently related to poorer adult outcomes, their
interaction remains unclear.
Empirical evidence now supports the association between adolescent personality and a range of
outcomes in adulthood. Neuroticism tends to lead to poorer outcomes whereas extroversion may
be protective. These findings are in line with the literature to date and add to it, providing links
between cross sectional analysis and retrospective data. Furthermore it links findings from
childhood and adolescence into adulthood.
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Table 1. Associations between level of neuroticism (age 14) and measures of mental health problems
(age 18-30) and adult wellbeing (age 30).
Neuroticism (Quintile)
p1

Outcome

1 (Low)

2

3

4

5 (High)

Mental health problems (age 1830)

(N=134)

(N=221)

(N=198)

(N=174)

(N=149)

% Major depression

29.1

37.6

40.4

49.4

60.4

<0.001

% Anxiety disorder

20.9

29.9

35.9

43.1

51.7

<0.001

% Suicidal ideation

17.2

18.1

22.2

29.9

34.9

<0.001

% Suicide attempt

3.0

3.2

3.0

6.9

11.4

<0.001

% Alcohol dependence

9.7

9.0

14.7

12.6

30.1

0.52

% Illicit drug dependence

9.7

14.5

16.2

14.4

14.8

0.32

Mean (SD) number of mental
health problems

0.9 (1.2)

1.1 (1.4)

1.3 (1.4)

1.6 (1.4)

1.8 (1.5)

<0.001

Adult wellbeing (age 30)

(N=139)

(N=227)

(N=207)

(N=178)

(N=152)

Mean (SD) self-esteem

34.3
(4.7)

33.3
(4.5)

32.6
(4.4)

32.6
(4.4)

31.3
(4.4)

<0.001

Mean (SD) life satisfaction

40.2
(4.6)

40.4
(4.4)

39.5
(4.7)

39.3
(4.8)

38.4
(4.5)

<0.001

Mean (SD) relationship quality2

27.8
(7.4)

28.8
(5.6)

26.3
(8.5)

26.2
(8.8)

27.2
(6.8)

0.02

1

Mantel-Haenszel chi square test of linearity for dichotomous outcomes, Poisson regression for
number of mental health problems, one way analysis of variance with test for linear trend for
measures of wellbeing.
2

Restricted to those sample members who had been in a romantic relationship for at least one
month in the past 12 months (N=805).

Table 2. Associations between level of extroversion (age 14) and measures of mental health
problems (age 18-30) and adult wellbeing (age 30).
Extroversion (Quintile)
p1

Outcome

1 (Low)

2

3

4

5 (High)

Mental health problems (age 1830)

(N=176)

(N=176)

(N=193)

(N=151)

(N=180)

% Major depression

38.1

39.2

42.5

42.4

53.3

<0.005

% Anxiety disorder

39.2

34.7

29.5

31.8

45.6

0.34

% Suicidal ideation

27.3

19.9

23.3

27.2

23.3

0.92

% Suicide attempt

6.8

2.4

4.2

8.6

4.4

0.92

% Alcohol dependence

6.8

11.4

11.9

11.9

14.4

0.04

% Illicit drug dependence

9.7

13.6

15.5

15.2

16.7

0.06

Mean (SD) number of mental
health problems

1.3 (1.4)

1.2 (1.3)

1.3 (1.4)

1.4 (1.6)

1.6 (1.4)

0.04

Adult wellbeing (age 30)

(N=178)

(N=184)

(N=198)

(N=153)

(N=190)

Mean (SD) self-esteem

31.9
(4.7)

32.5
(4.4)

32.7
(4.7)

33.4
(4.6)

33.6
(4.3)

<0.001

Mean (SD) life satisfaction

38.4
(4.8)

39.5
(4.3)

39.7
(4.4)

39.9
(4.8)

40.6
(4.8)

<0.001

Mean (SD) relationship quality2

25.4
(8.4)

27.7
(7.1)

27.0
(7.8)

28.1
(6.8)

28.3
(7.0)

0.001

1

Mantel-Haenszel chi square test of linearity for dichotomous outcomes, Poisson regression for
number of mental health problems, one way analysis of variance with test for linear trend for
measures of wellbeing.
2

Restricted to those sample members who had been in a romantic relationship for at least one
month in the past 12 months (N=805).

Table 3. Spearman correlations between neuroticism/extroversion at 14 years and potential
psychosocial confounders.
Neuroticism
Measure

Extroversion

Correlation

p

Correlation

p

Socioeconomic status of family at birth

0.05

0.09

0.01

0.74

Maternal education at birth

-0.10

0.003

-0.03

0.40

Maternal age at birth

-0.08

0.01

0.00

0.89

Average standard of living (1-10 years)

0.12

<0.001

-0.03

0.34

Number of changes of parents (0-15 years)

0.14

<0.001

0.09

0.004

Parental history of anxiety, depression or suicide
attempt

0.07

0.03

-0.01

0.82

Parental history of alcohol problems

0.05

0.10

0.07

0.03

Interparental violence (0-16 years)

0.09

0.004

0.03

0.36

Childhood physical punishment (0-16 years)

0.05

0.16

0.05

0.09

Childhood sexual abuse (0-16 years)

0.19

<0.001

0.08

0.02

Parental care score (0-16 years)

-0.23

<0.001

0.05

0.11

Parental overprotection score (0-16 years)

-0.23

<0.001

-0.01

0.88

Quality of parental attachment (15 years)

-0.36

<0.001

0.05

0.14

Female gender

0.21

<0.001

0.12

<0.001

Conduct problems (7-9 years)

0.07

0.04

0.07

0.03

Attention problems (7-9 years)

0.05

0.10

0.03

0.29

Anxiety and withdrawal (7-9 years)

0.23

<0.001

-0.19

<0.001

Child IQ (8-9 years)

-0.12

<0.001

-0.02

0.47

Number of mental health problems (14-15 yrs)

0.31

<0.001

0.09

0.01

Family socio-demographic background

Family functioning

Parent-child relationship

Individual factors

Table 4. Associations (OR/IRR, 95% CI) between neuroticism/extroversion (age 14) and mental health
outcomes (age 18-30) before and after adjustment for covariates.
Unadjusted

Adjusted

OR/IRR1 (95% CI)

p

OR/IRR1 (95% CI)

p

Significant
Covariates2

Major depression

1.54 (1.33, 1.77)

<0.001

1.39 (1.17, 1.66)

<0.001

1, 2, 4, 5, 9

Anxiety disorder

1.56 (1.35, 1.80)

<0.001

1.25 (1.05, 1.48)

0.01

1-3, 7

Suicidal ideation

1.38 (1.19, 1.60)

<0.001

1.16 (0.97, 1.40)

0.11

2, 8

Suicide attempt

1.74 (1.36, 2.22)

<0.001

1.52 (1.09, 2.10)

0.01

2, 3

Alcohol dependence

1.07 (0.87, 1.31)

0.55

1.02 (0.71, 1.33)

0.87

1, 2, 8, 9

Illicit drug dependence

1.04 (0.86, 1.24)

0.68

1.05 (0.83, 1.32)

0.71

1, 2, 4, 9

Number of mental
health problems

1.23 (1.17, 1.30)

<0.001

1.13 (1.06, 1.20)

<0.001

1, 4-6, 8, 9

Major depression

1.16 (1.01, 1.33)

0.03

1.17 (1.00, 1.37)

0.05

1, 2, 4, 5,
10

Anxiety disorder

1.06 (0.92, 1.22)

0.41

1.08 (0.92, 1.29)

0.32

1-3, 7, 10

Suicidal ideation

0.94 (0.81, 1.10)

0.45

0.94 (0.79, 1.11)

0.46

2, 8

Suicide attempt

0.93 (0.69, 1.24)

0.61

0.98 (0.71, 1.37)

0.92

2, 3, 10

Alcohol dependence

1.31 (1.05, 1.64)

0.02

1.38 (1.07, 1.78)

0.01

1, 2, 8

Illicit drug dependence

1.20 (0.99, 1.46)

0.07

1.31 (1.05, 1.64)

0.02

1, 2, 4

Number of mental
health problems

1.06 (1.00, 1.13)

0.04

1.07 (1.01, 1.14)

0.03

1, 4-6, 8, 10

Outcome
Neuroticism

Extroversion

1

Odds ratio (OR) for individual mental health problems, incidence rate ratio (IRR) for number of
mental health problems. The effect size estimates represent the increase in the OR/IRR of each
outcome associated with a one standard deviation increase in neuroticism/extroversion scores.
2

Significant covariates: 1 = gender; 2 = childhood sexual abuse (<16 yrs); 3 = childhood physical
punishment (<16 yrs); 4 = parental overprotection (<16 yrs); 5 = child IQ (8-9 yrs); 6 = childhood
conduct problems (7-9 yrs); 7 = childhood anxiety/withdrawal (7-9 yrs); 8 = number of mental health
problems (14-15 yrs); 9 = extroversion (14 yrs).

Table 5. Associations between neuroticism/extroversion (age 14) and mental wellbeing outcomes
(age 30) before and after adjustment for covariates.
Unadjusted

Adjusted

r1

p

β2

p

Significant Covariates3

Self-esteem

-0.20

<0.001

-0.12

<0.001

1, 3, 4, 6, 7

Life satisfaction

-0.15

<0.001

-0.05

0.15

1-7

Relationship quality

-0.06

0.07

0.03

0.45

3, 6, 7

Self-esteem

0.14

<0.001

0.13

<0.001

1, 3, 4, 6, 8

Life satisfaction

0.16

<0.001

0.14

<0.001

1-6

Relationship quality

0.13

<0.001

0.13

<0.001

3, 6

Outcome
Neuroticism

Extroversion

1

Product moment correlation between neuroticism/extroversion and outcome.

2

Standardized regression coefficient between neuroticism/extroversion and outcome from
covariate adjusted regression model.
3

Significant covariates: 1 = gender; 2 = childhood sexual abuse (<16 yrs); 3 = parental care score (<16
yrs); 4 = interparental violence (<16 yrs); 5 = parental history of mental health problems; 6 =
childhood conduct problems (7-9 yrs); 7 = extroversion (14 yrs); 8 = neuroticism (14 yrs).

