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Health consequences of 
cannabis use



Today’s talk is about cannabis 
use and…

Psychosis

Respiratory function

Periodontal disease

Cognition 



Retention in the Dunedin Study
Age Year Number Percent*
Birth 1972-73
3 1975-76 1037 100%
5 1977-78 991 96%
7 1979-80 954 92%
9 1981-82 955 92%

11 1983-84 925 90%
13 1985-86 850 82%
15 1987-88 976 95%
18 1990-91 993 97%
21 1993-94 992 97%
26 1998-99 980 96%
32 2004-05 972 96%
38 2010-12 961 95%

* Percentage seen of those who were eligible (i.e. alive) at each age



Location of Study Members seen at 
age 38



Current research activities include 
studies of:

 SES inequalities - selection v 
causation

 Pathways to employment

 Personality continuities across 
the life-course

 Antisocial behaviour and 
criminality

 Long-term consequences of 
childhood adversity 

 Maori health/cultural identity

 Cognition and neuropsychology

 Family health history study

 Mental health (including 
substance abuse)

 Intimate relationships and 
domestic violence

 Oral health

 Sexual & reproductive health

 Cardiovascular risk factors

 Retinal imaging and 
endothelial function

 Respiratory health

 Next generation studies (age 
3 and age 15 years)



Current research activities (contd)

 Blood based studies

– Chlamydia trachomatis
– Herpes immunity
– Cardiovascular disease risk factors
– Inflammatory biomarkers

 Genetic studies

– Mental health phenotypes

– Asthma/allergy

– Cardiovascular risk  factors

– Periodontal disease

 Methodological studies

– Comparison of Dunedin sample with national data 

– Attrition analyses



Cannabis consequences
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Predicting Schizophreniform Disorder
at age 26, controlling for psychotic 

symptoms at age 11
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Predicting Depressive Disorder
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Other drug use and Schizophreniform 
Disorder at age 26

1

2

3

4

5

6

7

Other drug users at ages 15 and 18

O
dd

s 
ra

tio

0.30



Proportion of Cannabis Users

Users by age 
15

Users by age 
18

Schizophreniform 
disorder



GxE analysis

‘E’

‘G’ COMT genotypes:
Val/Val (25%)
Val/Met (50%) 
Met/Met (25%)



RESULT: The influence of early-onset 
cannabis use on adult psychosis IS

moderated by COMT genotype
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RESULTS: main GXE analysis

B (SE) z p

COMT genotype 0.05 (.27) 0.17 0.800

Early-onset cannabis 
use 1.13 (.38) 2.90 0.030

Genotype X early-
onset cannabis use 1.26 (.57) 2.20 0.025



Adult-onset (>18) cannabis use

B (SE) z p

COMT genotype 0.05 (.27) .17 0.80

Adult-onset 
cannabis use 0.59 (.81) .73 0.47

Genotype X adult-
onset cannabis use -0.60 (.74) .84 0.40



Alternative explanations

 Adult-onset cannabis use (ages 21 or 26
years) (19%)

 Use of amphetamines or hallucinogens at
age 21 or 26

 Psychotic Symptoms at age 11

 IQ ages 7, 9, 11, 13 years

 Conduct disorder (ages 11, 13, 15, or 18)



Controlling for confounders

B (SE) t/z p
Baseline 1.26  (0.7) 2.24 0.025
Adult cannabis use 1.32 (0.6) 2.28 0.022
Adult drug use 1.29 (0.6) 2.22 0.026
Childhood psychotic 
sx 1.42 (0.7) 2.14 0.032

Childhood IQ 1.36 (0.6) 2.30 0.020
Conduct disorder 1.30 (0.6) 2.30 0.020



• This study does not identify a MAJOR risk
for psychosis

• ADOLESCENCE is a sensitive period of
neurobiological vulnerability to psychosis
for some young people

• Policy/law makers need to concentrate on
delaying onset of cannabis use at least until
late adolescence

Some Implications
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Bad lungs…what about gums?

 Tobacco smoking exerts its 
periodontal effects via a 
systemic route:

–Lungs  Blood  Gums
• Destruction > Repair

–Smokers have much worse 
gums

 Is cannabis smoking having 
periodontal effects? 



Thomson, Poulton, Broadbent, Moffitt, Caspi, Beck, Welch, Hancox. JAMA, 2008: 299, 525-531



What’s in the smoke?

Tobacco smoke

400+ combustion products
Carbon monoxide

Nicotine

Cannabis smoke

400+ combustion products
Carbon monoxide

Tetrahydrocannabinol



The challenge

 Tobacco smoking likely
to be a confounder

– Associated with both:
• Cannabis use
• Periodontal disease

 Need to control for it if we
want to see whether
cannabis smoking is a
risk factor

PD

Tobacco Cannabis



Methods – exposure variables

 Cigarette smoking
– Smoking status over previous year recorded at ages 15,

18, 21, 26 and 32
– Computed total pack-years exposure to age 32

 Cannabis smoking
– Ages 18, 21, 26 and 32 – number of times in previous

year
– Used the mean of the usage over those 4 ages

(Cronbach’s alpha = 0.79) in allocating to 3 cannabis
exposure groups



Numbers
 Complete data available for 903 individuals

 Cannabis exposure
– None  32.3% (    0 occasions/year)
– Some  47.4% (    1-40)
– High  20.2%  (     41+)

 Cigarette smoking at age 32
– 51.5% never smokers
– 31.2% current smokers
– 17.3% former smokers



Gum disease to age 32
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Multivariate model for 5+mm CAL



Highest 20% 
cannabis exposure

Highest 10% 
cannabis exposure

Prevalence (age 32)

1+ sites with 4+mm CAL 1.61 (1.16, 2.24) 1.82 (1.29, 2.56)

1+ sites with 5+mm CAL 3.13 (1.53, 6.38) 3.02 (1.44, 6.31)

Incidence  (age 26 to 32)

1+ sites with 3+mm increase in CAL 2.15 (1.20, 3.85) 2.31 (1.21, 4.41)

Summary of models

RR for those who had never smoked 
tobacco = 4.6



Conclusion

 Cannabis smoking is 
associated with detrimental 
periodontal effects over and 
above those of cigarette 
smoking

 Smoking anything is bad for 
your gums

Thomson WM et al, JAMA 2008; 299: 525-531





Rationale
 Previous research has suggested that adolescents may be

particularly vulnerable to the effects of cannabis on mental
ability.

 These studies could not address whether deficits in mental
ability predate cannabis use.

 We asked whether persistent cannabis use was associated
with IQ decline and whether IQ decline was concentrated
among adolescent-onset cannabis users.

 This is an important topic for research as fewer of today’s
teens believe marijuana poses a serious health risk.



Age 7-13 Age 18-38 Age 38

IQ Testing Cannabis 
Assessments

IQ Testing









Conclusion
 Adolescent-onset cannabis users, but not adult-

onset cannabis users, showed marked IQ decline
from childhood to adulthood. For example,
individuals who started using cannabis in
adolescence and used it for years thereafter showed
an average 8-point IQ decline.

 Quitting or reducing cannabis use did not appear to
fully restore intellectual functioning among
adolescent-onset former persistent cannabis users.

 IQ decline could not be explained by alcohol or other
drug use or by reduced years of education among
persistent cannabis users.



Moffitt, Meier, Caspi & Poulton, PNAS 2013, 110(11), E981



Take home messages

 Dose-response relations have policy implications.
– Irregular use of small amounts = negligible health effects.
– Regular use of large amounts = non-trivial, negative health

effects.

 Effects are across multiple physiological systems

 Burden of disease associated with regular, heavy
use is probably under-estimated.

 Cannabis should be viewed as a health issue, not a
legal issue.
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