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Cannabis use and later life outcomes
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ABSTRACT

Aim To examine the associations between the extent of cannabis use during adolescence and young adulthood and
later education, economic, employment, relationship satisfaction and life satisfaction outcomes. Design A longitu-
dinal study of a New Zealand birth cohort studied to age 25 years. Measurements Measures of: cannabis use at ages
14-25; university degree attainment to age 25; income at age 25; welfare dependence during the period 21-25 years;
unemployment 21-25 years; relationship quality; life satisfaction. Also, measures of childhood socio-economic disad-
vantage, family adversity, childhood and early adolescent behavioural adjustment and cognitive ability and adolescent
and young adult mental health and substance use. Findings
between increasing levels of cannabis use at ages 14-21 and: lower levels of degree attainment by age 25 (P < 0.0001);
lower income at age 25 (P < 0.01); higher levels of welfare dependence (P < 0.0001); higher unemployment
(P <0.0001); lower levels of relationship satisfaction (P < 0.001); and lower levels of life satisfaction (P < 0.0001).
These associations were adjusted for a range of potentially confounding factors including: family socio-economic
background; family functioning; exposure to child abuse; childhood and adolescent adjustment; early adolescent
academic achievement; and comorbid mental disorders and substance use. After adjustment, the associations between
increasing cannabis use and all outcome measures remained statistically significant (P < 0.05). Conclusions The
results of the present study suggest that increasing cannabis use in late adolescence and early adulthood is associated
with a range of adverse outcomes in later life. High levels of cannabis use are related to poorer educational outcomes,
lower income, greater welfare dependence and unemployment and lower relationship and life satisfaction. The findings

There were statistically significant bivariate associations

add to a growing body of knowledge regarding the adverse consequences of heavy cannabis use.
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INTRODUCTION

In recent years, there have been growing concerns and
debates about the effects of cannabis use on the health
and wellbeing of young people. These concerns have been
motivated by evidence of growing cannabis use in young
people [1,2], changes in the nature and strength of can-
nabis [3,4] and by growing evidence linking cannabis to
mental health and other problems[1,5-9]. While the role
of cannabis in encouraging psychosocial problems in
young people remains controversial, there is growing evi-
dence from both epidemiology and neuroscience that
cannabis may be more harmful than believed previously
[10,11].

An aspect of these concerns that requires further
attention is the extent to which the use, and in particular
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heavy use, of cannabis may have adverse consequences
for a number of important life-course outcomes, includ-
ing educational achievement, income, welfare depen-
dence, unemployment, relationship satisfaction and life
satisfaction. Specifically, there have been frequent refer-
ences in the literature on cannabis to suggest that can-
nabis use may reduce educational achievement [12-14],
increase welfare dependence [15], reduce income [16]
and lead to impaired interpersonal relationships [17].
While there is some evidence of statistical linkage with
these outcomes, it may be suggested that the apparent
associations between cannabis use and these life-course
outcomes may reflect the presence of uncontrolled
sources of confounding [18].

In this study, we use data gathered over the course of
a 25-year longitudinal study to examine the linkages
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between cannabis use prior to the age of 21 and sub-
sequent life-course outcomes including: educational
achievement, income, welfare dependence, unemploy-
ment, relationship satisfaction and life satisfaction. The
aims of the analysis are to document the associations
between cannabis use by 21 and subsequent life history,
and to examine the extent to which these associations
may be explained by confounding factors that were asso-
ciated with patterns of cannabis use in adolescence and
young adulthood.

METHODS

The data were gathered during the course of the
Christchurch Health and Development Study (CHDS). In
this study a birth cohort of 1265 children (635 males,
630 females) born in the Christchurch (New Zealand)
urban region in mid-1977 has been studied at birth, 4
months, 1 year and annually to age 16 years, and again
at ages 18, 21 and 25 years [19,20]. The analyses were
based on the 1003 study participants for whom infor-
mation was available for outcomes at ages 21-25 years
(79% of the original sample). All study information was
collected on the basis of signed and informed consent
from study participants.

Estimated amount of cannabis use, ages 14-21

Atthe age 15-, 16-, 18-and 21-year assessments, partici-
pants were questioned as to the number of occasions on
which they had used cannabis during each year since the
previous assessment. For the purposes of the present
study, these estimates were summed for the period 14-21
years to arrive at an estimate of the total number of times
participants had used cannabis during this period
[mean = 74.98, standard deviation (SD) = 134.80]. The
estimate of the total number of times participants had
used cannabis during the period 15-21 years was then
used to classify participants using a categorical measure of
total cannabis use, ranging from 1 (never used cannabis)
to 6 (used cannabis 400+ times). The mean number of
occasions for the group using cannabis 400+ times was
491.6 (SD = 56.4). The rates of cannabis use observed in
the present study were consistent with those observed in
other New Zealand birth cohorts [21,22], and were
similar to those observed in Australian samples [1].

In addition, two further measures of frequency of
cannabis use were created. First, the annual data on the
amount of cannabis use were classified into a series of
class intervals as follows: did not use cannabis during the
year; used less than monthly on average (one to 11
times); used at least monthly on average (12-50 times);
and used at least weekly on average (more than 50 times).
These were then averaged over the period 14-21 years to
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arrive at an estimate of the average frequency of can-
nabis use during the period 14-21 years. Secondly, an
estimate of the number of occasions on which partici-
pants had used cannabis during the period 14—18 years
was calculated by summing the annual estimates of can-
nabis use for this period.

Outcome measures
Education/income

Atages 21 and 25, cohort members were questioned con-
cerning their history of enrolment in tertiary education
and training and any educational/vocational qualifica-
tions obtained. This information was used to classify
participants on a dichotomous measure of degree
(Bachelor’s level or above) attainment prior to age 25
years. Also at age 25, participants were asked to estimate
their personal gross income from all sources over the pre-
vious 12 months. This estimate served as the measure of
personal income (in New Zealand dollars) at age 25
(mean = NZ$28 539; SD =NZ$18 688).

Welfare dependence/unemployment

Participants were questioned at age 25 about their receipt
of social welfare benefits during the period 21-25 years.
The percentage of cohort members who reported receiv-
ing an unemployment benefit, domestic purposes benefit
(available to single parents with dependent children) or a
sickness or invalids’ benefit at any point in the period
21-25 years served as the outcome measure. In addition,
participants were also questioned as to their patterns of
employment and unemployment for each year during the
period 21-25 years. Participants who reported being
unemployed and looking for work at any time during the
period 21-25 years were classified as having been unem-
ployed at some point by age 25.

Relationship and life satisfaction

Relationship satisfaction was assessed using the 25-item
Intimate Relations Scale [23]. Participants were asked to
respond to the measure with reference to their most
recent intimate romantic relationship of 1 month or
longer duration at age 25. This measure was scaled so
that higher scores on the measure reflected greater levels
of relationship satisfaction (o. = 0.86). Life satisfaction at
age 25 was assessed on the basis of 12 custom-written
items assessing satisfaction with a range of life domains,
including work, family, friends, leisure pursuits and life in
general. Participants responded to the items on a four-
point scale, ranging from very happy to very unhappy. 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 for each age.
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This measure was scaled so that lower scores on the
measure reflected greater levels of life satisfaction
(00=0.88).

Covariate factors

A range of covariate factors were chosen for the analyses,
based on: (i) their correlation with cannabis use at ages
14-21; and (ii) previous research on the present cohort
suggesting that the factors were related to both cannabis
use and later life outcomes. The following covariate
factors were chosen for inclusion in the analyses:

Socio-economic status of family of origin

» Family socio-economic status at birth. Assessed at birth
using the scale developed for New Zealand by Elley &
Irving [24].

Maternal age. Recorded at birth.

Mother’s highest educational

Maternal education.
attainment, recorded at birth.

Average family living standards (ages 0O—10). Assessed via
a global assessment of material living standards made
by an interviewer during each year, and averaged
across this period.

Family functioning

* Changes of parents (age 15). A measure reflecting the
total number of parental changes occurring up to age
15 as a result of separation/divorce, reconciliation,
fostering, remarriage or death [25].

Parental history of offending, alcohol problems and illicit

drug use. Parental illicit drug use was assessed at age 11
(24.9% of the sample were thus classified), and at age
15 offending (12.4% of the sample) and alcohol prob-
lems (11.9% of the sample) were assessed.

* Family adversity measure. A measure of family problems
was calculated using a count measure of 38 different
measures of family disadvantage during the period
0-15 years, including measures of disadvantaged
parental background, poor prenatal health practices
and perinatal outcomes and disadvantageous child-
rearing practices [26].

Exposure to child abuse

* Childhood sexual abuse. Assessed at ages 18 and 21 for
the period prior to age 16 years, spanning an array of
abusive experiences, resulting in a four-level classifica-
tion of severity [27].

Parental use of physical punishment. Assessed at ages 18
and 21 for the period during childhood, resulting in a

four-level classification of the extent to which physical
punishment was used [28].
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Childhood and adolescent adjustment

* Conduct and attention problems (ages 7—13). Assessed via
parent and teacher reports of child behaviour from
ages 7—13 [29] and averaged over that period, using
scales based on items from Rutter et al.’s [30] and
Conners’ [31,32] behaviour rating scales.

Parental attachment (age 14). Assessed at age 14 using
the quality of parental attachment scale by Armsden &
Greenberg [33].

Deviant peer affiliations (ages 15-21). Assessed at ages
16,18 and 21, on the extent to which their friends used
tobacco, alcohol or illicit drugs, had problems associ-
ated with substance use or engaged in criminal behav-
iour or had problems with the law, and averaged over
the period.

Adolescent academic achievement

e Grade average (ages 11-13). Assessed via teacher
reports of achievement in reading, written expression,
spelling and mathematics and averaged over these
domains and age intervals.

Cognitive ability (age 13). Assessed via the Test of Scho-
lastic Abilities (TOSCA: [34]), which tests the extent to
which the child exhibits the skills and competencies
necessary for academic work in high school.

Comorbid mental health disorders and substance use

* Major depression (ages 15-21). At age 16, items from
the Diagnostic Interview Schedule for Children (DISC,
[35]) were used to assess DSM-III-R [36] symptom cri-
teria for major depression. At ages 18 and 21 this was
assessed using the Composite International Diagnostic
Interview (CIDI, [37]) items and DSM-IV [38] diagnos-
tic criteria.

 Alcohol consumption, cigarette smoking and other illicit
drug use (ages 15-21). At ages 16, 18 and 21, cohort
members were questioned about their use of alcohol,
tobacco and a range of illicit drugs other than cannabis
since the previous assessment. As with the assessment
of cannabis use, each assessment included questions
about other substance use for each year of the assess-
ment period.

Statistical analyses

The associations between cannabis use during the period
14-21 years and outcomes from ages 21-25 were tested
for linear trend using the Mantel-Haenszel x* test of
linear trend for percentage outcomes, and by one-way
analysis of variance for means. In order to adjust the
associations for potentially confounding factors, logistic
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regression (for dichotomous outcomes) and multiple
regression (for continuous outcomes) models were fitted
to the data, using forward and backward methods of

<0.0001
<0.01
<0.0001
<0.0001
<0.001
<0.0001

P*

covariate inclusion in order to arrive at stable models. In
all models the extent of cannabis use was assumed to be

2)

related linearly to the outcome. From the parameters of 1
the fitted models, estimates of the adjusted associations -

1.9
26.1(16.9)

between cannabis use and the outcome measures were

400+ (n=54)
23.3(8.8)

22.0(

computed. For dichotomous outcomes, these estimates
were based on the adjusted odds ratios between cannabis
use and later outcomes. For continuous outcomes,
adjusted means were computed using standard least
squares methods. The adjusted means correspond to the
hypothetical mean scores that would have been observed

300-399 (n=44)
27.5(17.0)
23.3(8.1)

22.6 (4.6)

9.1
4
40.9

if all the participants had mean scores for all covariates,
and varied only on cannabis use.

In addition, in order to examine the robustness of the
analyses to alternative forms of classification of cannabis
use, the above analyses were repeated using an alterna-
tive method of classifying cannabis consumption during

200-299 (n=62)
10.5

27.6 (20.2)

52

42.1

23.6(8.3)

20.9 (4.5)

the period 14-21 years. In these analyses, cannabis con-
sumption was represented by a measure of frequency
with which participants used cannabis during each year
during the period 14-21 years, averaged over those
years.

Also, to examine the extent to which early (prior to age

100-199 (n=74)
27.1(15.2)
23.5(8.8)
22.8 (4.4)

18.3
40.9
25.4

18) cannabis consumption was associated with later
adverse outcomes, the analyses above were repeated
using a measure of total cannabis consumption during
the period 14—-18 years.

=450)

34.0 (21.3)

1-99 (n
24.9 (8.5)
20.4 (4.5)

27.1
31.7
23.2

RESULTS

Associations between cannabis use by age 21 and
life outcomes at age 25

Table 1 shows the cohort classified into six groups based
on the estimated amount of cannabis used by age 21.

Number of occasions using cannabis ages 14—21

Never (n=319)
31.7 (20.6)
27.0(7.4)
19.9 (4.7)

25.0
21.3

These groups range from non-users to those who had
used cannabis on more than 400 occasions prior to age
21. For each group, the Table reports on measures of a
series of outcome variables, including: university degree
attainment by age 25; income at age 25; welfare depen-
dence during the period 21-25 years; unemployment
during the period 21-25 years; relationship satisfaction
at age 25; and overall life satisfaction at age 25. In all
cases, results were tested for linear trend (see Methods).
The Table shows that the increasing use of cannabis prior
to the age of 21 was associated with declining levels
of degree attainment (P < 0.0001), declining income
(P <0.01), increasing welfare dependence (P < 0.0001),
increasing unemployment (P < 0.0001), declining rela-
tionship satisfaction (P < 0.001) and declining life satis-
faction (P < 0.0001).

Mean (SD) personal income. age 25 (in NZ$000)

% Gained university degree by age 25

% Welfare dependent, ages 21-25

% Unemployed, ages 21-25

Mean (SD) relationship quality score, age 25
Mean (SD) life satisfaction score, age 257

*Mantel-Haenszel y? test of linear trend for percentages; one-way analysis of variance for means. THigher scores indicate lower levels of life satisfaction. SD: standard deviation.

Table 1 Associations between level of cannabis use, ages 14-21, and life outcomes ages 21-25.

Welfare/unemployment
Relationships/life satisfaction

Education/income

Outcome
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Table 2 Odds ratios (OR) and adjusted mean scores for the associations between level of cannabis use, ages 1421, and life outcomes
ages 21-25, after adjustment for confounding factors and comorbid mental health disorders and substance use.*

Number of occasions using cannabis ages 14—21

Outcome Never 1-99 100-199 200-299 300-399 400+ Pt
Education/income
% Gained university degree by age 25
OR 1 0.75 0.57 0.43 0.32 0.24 <0.01
(95% CI) - (0.62-0.92) (0.38-0.85) (0.23-0.78) (0.14-0.72) (0.09-0.66)
Adjusted mean personal
income, age 25
(in NZ$000) 33.2 31.6 30.0 28.5 26.9 25.3 <0.01
(95% CI) (31.4-34.9) (30.4-32.8) (28.6-31.5) (26.2-30.7) (23.7-30.1) (21.2-29.4)
Welfare/unemployment
% Welfare dependent, ages 21-25
OR 1 1.37 1.89 2.60 3.57 4.90 <0.0001
(95% CI) - (1.23-1.54) (1.51-2.37) (1.85-3.65) (2.27-5.61) (2.79-8.63)
% Unemployed, ages 21-25
OR 1 1.27 1.61 2.04 2.59 3.28 <0.01
(95% CI) - (1.06-1.51) (1.13-2.29) (1.20-3.47) (1.28-5.24) (1.36-7.94)
Relationships/life satisfaction
Adjusted mean relationship
quality, age 25 25.9 25.4 24.9 24.4 23.9 23.5 <0.05
(95% CI) (25.1-26.7) (24.8-26.0) (24.2-25.6) (23.4-25.5) (22.5-25.4) (21.6-25.4)
Adjusted mean life
satisfaction score,
age 251 20.2 20.6 20.9 21.3 21.7 22.0 <0.01
(95% CI) (19.8-20.6) (20.3-20.9) (20.6-21.3) (20.8-21.8) (21.0-22.3) (21.1-22.9)

*Factors included: maternal age; maternal education; family socio-economic status at birth; average family standard of living (ages 0-10); exposure to
childhood sexual and physical abuse; parental changes by age 15; family adversity; parental illicit drug use; parental criminality; parental alcoholism;
parental attachment (age 14); conduct problems (ages 7—13); attention problems (ages 7-9); association with deviant peers (ages 15-21); cognitive
ability score (age 13); grade point average (ages 11-13); other illicit drug use (ages 15-21); frequency of alcohol use (ages 15-21); frequency of cigarette
smoking (ages 15-21); psychotic symptoms (ages 15-21); major depression (ages 15-21). TMultiple logistic regression for dichotomous outcomes,
multiple linear regression for continuous outcomes. $Higher scores indicate lower levels of life satisfaction. CI: confidence interval; OR: odds ratio.

Associations between cannabis use by age 21 and
life outcomes at age 25, adjusted for confounding
factors and comorbid mental health disorders and
substance use

One explanation for the pattern of associations shown in
Table 1 is that these reflect the presence of selection and
confounding processes relating to both cannabis use and
life-course choices and decisions. To address issues of
confounding, the results were adjusted for a large number
of covariate factors by fitting logistic regression and mul-
tiple regression models to the data, including covariate
factors. These covariates included measures of the socio-
economic background of the family of origin, measures of
family functioning and exposure to adversity, exposure to
child sexual and physical abuse, measures of childhood
and adolescent adjustment, measures of academic
achievement in early adolescence and measures of
comorbid mental health disorders and substance use.
Table 2 shows the associations between cannabis use
by the age of 21 and outcomes during the period 21-25

© 2008 The Authors. Journal compilation © 2008 Society for the Study of Addiction

years, adjusted for the covariate factors and comorbid
mental health disorders and substance use. For dichoto-
mous outcomes, estimates of the odds ratio and 95% con-
fidence intervals are presented, whereas for continuous
outcomes adjusted mean scores and 95% confidence
intervals are presented. This Table shows that, even fol-
lowing extensive adjustment for prospectively assessed
covariate factors, there were still significant trends for
increasing cannabis use to be associated with lower
levels of degree attainment (P < 0.01), lower income
(P<0.01), higher levels of welfare dependence
(P < 0.0001), higher levels of unemployment (P < 0.01),
lower levels of relationship satisfaction (P < 0.05) and
lower overall life satisfaction (P < 0.01).

Supplementary analyses

In order to examine the robustness of the above findings
to alternative classifications of cannabis consumption,
the analyses above were repeated using a categorical
measure reflecting the relative frequency of consumption
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during each year, averaged over the period 14-21 years

(see Methods). These analyses revealed the following

pattern of results:

1 Increasing frequency of cannabis use during the period
14-21 years was associated significantly with the
following outcome measures by age 25: lower levels
of degree attainment (P < 0.0001); lower income
(P <0.01); higher welfare dependence (P < 0.0001);
higher unemployment (P < 0.0001); lower levels of
relationship satisfaction (P < 0.001); and lower levels
of overall life satisfaction (P < 0.0001).

2 After adjustment for confounding factors, frequency of
cannabis use during the period 14-21 years remained
associated significantly with: lower levels of degree
attainment (P < 0.01); income (P<0.05);
higher welfare dependence (P < 0.0001); higher
unemployment (P < 0.05); and lower levels of rela-
tionship satisfaction (P < 0.05) and overall life satisfac-
tion (P < 0.0001).

The results of this analysis suggest that the findings of

a persistent association between cannabis use and later

adverse outcomes were robust to alternative methods of

lower

classifying cannabis use.

In addition, in order to examine the extent to which
early (prior to age 18) cannabis use was associated with
later adverse outcomes, the analyses reported above were
repeated using a measure of the amount of cannabis
used during the period 14-18 years, in place of the
measure of cannabis use during the period 14-21 years
(see Methods). In general, the results of the analyses were
congruent with those using the age 14-21 measure of
cannabis use. These analyses revealed the following
pattern of results.

1 Increasing frequency of cannabis use during the period
14-18 years was associated significantly with the
following outcome measures by age 25: lower levels
of degree attainment (P < 0.0001); lower income
(P < 0.05); higher welfare dependence (P < 0.0001);
higher unemployment (P < 0.0001); lower levels of
relationship satisfaction (P < 0.001); and lower levels
of overall life satisfaction (P < 0.0001).

2 After adjustment for confounding factors, frequency of
cannabis use during the period 14—18 years remained
associated significantly with: lower levels of degree

(P<0.05); (P <0.05);

higher welfare dependence (P < 0.001); higher unem-

ployment (P < 0.05); and lower levels of relationship
satisfaction (P < 0.05) and overall life satisfaction

(P<0.01).

attainment lower income

DISCUSSION

This research has used data gathered over the course of a
25-year longitudinal study to examine the relationship
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between the use of cannabis up to the age of 21 and
subsequent life outcomes including: educational achieve-
ment, income, welfare dependence, partnership relation-
ships and life satisfaction. This analysis showed that, even
following extensive control for factors present prior to and
during adolescence, increasing cannabis use was associ-
ated with: declining educational achievement; reduced
income at 25; increased welfare dependence; reduced
relationship satisfaction; and reduced life satisfaction.
These results were found to be robust to alternative
methods of classifying cannabis use prior to age 21.
Similar, but slightly less marked results were observed for
cannabis use by the age of 18. In all cases, there was a
marked dose-response relationship between cannabis
consumption and less positive outcomes by age 25.

These results are consistent with at least three expla-
nations of the association between cannabis use and life
outcomes. First, these associations may be explained by
residual confounding. Although we were able to control
a wide range of confounding factors, including both
factors antecedent to cannabis use and comorbid sub-
stance use and mental health disorders, the possibility
remains that the observed associations may be explained
by non-observed sources of confounding [18]. Secondly,
the results may reflect the consequences of cannabis use
for neuropsychological functioning. This conjecture is
supported by a growing body of evidence that suggests
that the use of cannabis may lead to both acute and long-
term changes in the structure and function of the brain
[39-40]. Thirdly, the origins of these associations may be
social rather than biological. In particular, cannabis use
is more frequent in social contexts which may encourage
what have been described by Kandel and colleagues as
‘anticonventional’ attitudes [41]. Given this, it may be
suggested that the apparent linkages between cannabis
use and life-course outcomes are, in fact, symptomatic of
the greater participation of cannabis users in social con-
texts that discourage educational achievement and mate-
rial success. While the present study was unable to clarify
which (if any) of these explanations is correct, future
research should endeavour to untangle the biological and
social factors that may link cannabis use to later life
outcomes.

The findings of the present study are consistent with a
growing body of evidence that has raised concerns about
the extent to which cannabis use may have adverse psy-
chosocial consequences that span: increased risks of psy-
chotic illness [6]; increased risks of depression and other
mental illness [1,7]; and increased risks of other illicit
substance use [9]. These recent findings have raised a
strong challenge to the view that cannabis is a relatively
harmless drug, and suggest that the heavy use of cannabis
may have multiple adverse consequences. While there
have been suggestions that these associations can be
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explained by residual confounding [18], it is notable that
despite extensive efforts at statistical control in a growing
number of studies, this has not been shown to be the case.
On the other hand, it should also be noted that a large
number of individuals in the present cohort who used
cannabis experienced very few adverse consequences, and
that outcomes for those using cannabis sparingly (fewer
than 100 times) did not differ markedly from those who did
not use cannabis at all. The results of the present study
suggest that the risk of adverse outcomes increases pro-
gressively with increasing levels of cannabis use.

These findings are, of course, subject to a number of
limitations. First, they report on the experiences of a par-
ticular group of individuals born at a specific time and
reared in a specific social context. Secondly, the results are
based on self-report data, and thence will be subject to
errors of reporting and reminiscence. Thirdly, as noted
above, the results may be subject to residual confounding.
Fourthly, it is also possible that the present study has
underestimated the extent of cannabis use, particularly
for those using cannabis most frequently, which suggests
that the estimates presented here may be somewhat con-
servative in nature. None the less, within these limita-
tions the results of the present study suggest that the
increasing use of cannabis in adolescence may result in
longer-term educational, economic and personal dis-
advantage in young adulthood.
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