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Abstract
Objective: Longitudinal studies examining the association between adolescent 
cannabis use and self- harm are rare, heterogeneous and mixed in their conclu-
sions. We study this association utilizing a large general population- based sample 
with prospective data.
Methods: The Northern Finland Birth Cohort 1986 (n = 6582) with linkage to 
nationwide register data was used to study the association of self- reported canna-
bis use at age 15– 16 years and self- harm and suicide death until age 33 (until year 
2018), based on register information. Cox regression analysis with Hazard Ratios 
(HR) and 95% confidence intervals (CI) was used. Psychiatric disorders, parental 
psychiatric disorders and other substance use were considered as confounders.
Results: In all, 6582 (49.2% male) were  included in the analysis, and 377 ado-
lescents (5.7%) reported any cannabis use until the age of 15– 16 years. Based on 
register information, 79 (55.7% male) had visited in health care services due to 
self- harm, and 22  (90.1% male) had died by suicide.  In crude analyses, adoles-
cent cannabis use was associated with self- harm (HR = 3.93; 95% CI 2.24– 6.90). 
The association between cannabis use and self- harm remained statistically sig-
nificant after adjusting for sex, psychiatric disorders at baseline, frequent alcohol 
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1   |   INTRODUCTION

Cannabis  use  has  been  associated  with  multiple  inten-
tional  self- injury- related  outcomes  and  a  considerable 
body of evidence has already accumulated regarding the 
association  of  cannabis  use  and  subsequent  suicide  at-
tempt.1,2 In contrast, only a handful of longitudinal stud-
ies  have  assessed  the  association  between  cannabis  use 
and suicide death with mixed findings.1,3– 6 In addition to 
suicidal behavior- related outcomes, “self- harm” and “de-
liberate  self- harm”  defined  as  intentional  self- injurious 
behavior regardless of preceding objective have been ex-
amined  in  previous  research.3,7,8  A  recent  meta- analysis 
of nine cohort  studies by Escelsior et al.  reported an as-
sociation  between  cannabis  use  and  self- injurious  be-
havior.9  Yet,  significant  knowledge  gaps  remain  in  our 
understanding  of  the  association  between  specifically 
adolescent cannabis use and subsequent intentional self- 
injury- related outcomes.

Studying  the  associations  between  specifically  ad-
olescent  cannabis  use  and  different  intentional  self- 
injury- related  outcomes  is  of  paramount  importance  as 
adolescence is a time when the brain is most vulnerable 
and the risk of future psychiatric disorders arising from 
cannabis use is greatest at this developmental phase.10,11 In 
addition to the indirect effect on self- harm risk conferred 
by contributing to the onset of or aggravating preexisting 
psychiatric  disorders,  cannabis  use  has  been  associated 
with  impulsivity12,13  and  neurobiological  changes  puta-
tively of relevance to impulse control.14 This is of signif-
icance  as  elevated  impulsivity  been  has  associated  with 
intentional self- injury.15 To date, there are 14 prospective 
longitudinal  studies  assessing  the  association  between 
specifically adolescent cannabis use and subsequent sui-
cide  attempt  (see  online  Table  S3  for  more  detailed  in-
formation).16– 29  However,  as  far  as  we  know,  only  one 
longitudinal study has assessed the association between 
adolescent  cannabis  use  and  subsequent  suicide  death. 
There,  a  negative  finding  was  reported.3  Furthermore, 
there are a paucity of studies assessing the association be-
tween adolescent cannabis use and subsequent self- harm. 

So far, only three longitudinal studies have assessed this 
topic3,7,30 with two of them reporting3,7 significant posi-
tive findings (see online Table S2 for more detailed infor-
mation). However, only one of those studies was general 
population- based,7  whereas  two  of  them  utilized  high- 
risk samples.3,30 The studies were also heterogeneous in 
terms of lengths of follow- up and operationalizations of 
cannabis  use  and  outcome  variables.  Moreover,  while 
there are high quality birth- cohort studies assessing the 
association between adolescent cannabis use and suicide 
attempt such as Silins et al.,18 no studies examining the 
association  of  adolescent  cannabis  use  and  subsequent 
severe self- harm requiring medical attention as a poten-
tial indicator of suicide attempt have utilized prospective 
birth cohort data.

intoxications, other illicit drug use, and parental psychiatric disorders (HR 2.06; 
95% CI 1.07– 3.95). In contrast, the association of cannabis use with suicide did not 
reach statistical significance even in crude analysis (HR 2.60; 95% CI 0.77– 8.78).
Conclusion: Cannabis use in adolescence may increase risk of self- harm inde-
pendent of adolescent psychopathology and other substance use.

K E Y W O R D S

adolescent, birth cohort, cannabis, self- harm

Significant outcomes
•  Lifetime  cannabis  use  was  associated  with 

self- harm  requiring  medical  attention  after 
adjusting  for  psychiatric  disorders,  parental 
psychiatric  disorders,  frequent  alcohol  intoxi-
cations and other illicit drug use

•  The crude association attenuated by 46% after 
adjusting for alcohol intoxications and other il-
licit drug use

•  An  association  between  lifetime  cannabis  use 
and suicide was not observed

Limitations
•  Only  a  dichotomous  exposure  variable  of  life-

time cannabis use was used.
•  Register- based  outcome  data  on  self- harm 

requiring  medical  attention  do  not  allow  to 
differentiate between suicide attempt and non- 
suicidal self- harm.

•  Number of cases with adolescent cannabis use 
and suicide death was very low, thus introduc-
ing power issues.
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The Northern Finland Birth Cohort (NFBC) 1986 study 
has  comprehensive,  general  population- based  and  pro-
spectively collected data on adolescent  lifetime cannabis 
use,  frequent  alcohol  intoxications,  use  of  other  illicit 
drugs,  and  baseline  and  parental  psychiatric  diagno-
ses made in clinical practice. These data are  linked with 
nationwide  health  care  registers  providing  information 
on  diagnostic  ICD- 10  codes  implying  severe  intentional 
self- harm  and  data  on  suicide  deaths.  Similar  outcome 
measures  have  been  used  in  previous  research.3,31  Also, 
this  methodological  approach  ensures  minimal  attrition 
during the follow- up enhancing the generalizability of the 
results.

1.1  |  Aims of the study

The aim of our study was to examine the association be-
tween  lifetime cannabis use at age 15/16 years and self- 
harm requiring medical attention and suicide death. We 
hypothesize  that  cannabis  use  is  associated  with  severe 
self- harm  independent  of  frequent  alcohol  intoxication, 
use  of  other  illicit  drugs,  sex,  and  baseline  and  parental 
psychiatric disorders. To our knowledge,  this  is  the  first 

study to utilize a birth cohort- based sample with prospec-
tive data and  the  largest general population- based study 
conducted thus far. In addition, the 18- year follow- up in 
our study is longer than in any previous study addressing 
this issue.

2   |   METHODS

2.1  |  Participants and data- collection

The  Northern  Finland  Birth  Cohort  1986  is  an  ongo-
ing  follow- up  study  including  99%  of  all  births  in  the 
two  northernmost  provinces  in  Finland  between  July  1, 
1985  and  June  30,  1986.  The  original  sample  included 
9,432 live born children.32 A biphasic follow- up study was 
conducted in 2001– 2002 when study members were aged 
15– 16  years.  Initially,  self- report  postal  questionnaires 
were  sent  to  the  adolescents  (n  =  9215)  in  which  they 
answered questions concerning  their health and wellbe-
ing  (n  =  7344).  Thereafter,  all  the  participants  were  in-
vited to a clinical study where they completed self- report 
questionnaires  including  questions  on  substance  use. 
Participants  who  provided  informed  consent,  answered 

F I G U R E  1  The Northern Finland 
Birth Cohort 1986

Northern  Finland Birth Cohort 1986
Live births between 1 July 1985 and 30 June 1986
N = 9432 

The 16-year follow-up sample:
n= 9215

Participated in clinical examination
n=6798 (73.8%)

Sample included in analyses
n = 6582

Did not answer question on cannabis use;
n = 210

Did not sign informed consent for 
clinical examination; n = 2

Excluded because of self-harm ; 
at baseline; n < 5
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questions on cannabis use and did not have a history of 
self- harm at baseline were included in the present study. 
The final sample totaled 6,582 individuals (69.7% of origi-
nal sample) (Figure 1). The 15-  to 16- year follow- up study 
was  approved  by  the  Ethics  committee  of  the  Northern 
Ostrobothnia Hospital District in Finland (June 14, 1999). 
The authors assert that all procedures contributing to this 
work  comply  with  the  ethical  standards  of  the  relevant 
national and  institutional committees on human experi-
mentation and with the Helsinki Declaration of 1975, as 
revised in 2008.

2.1.1  |  Exposure variable: Cannabis use

Data on  lifetime adolescent cannabis use were collected 
during  the  clinical  study  when  participants  were  aged 
15– 16 years. They were asked ‘Have you ever used mari-
huana  or  hashish?'  as  dichotomized  (no/yes)  and  with 
options ‘never, once, 2– 4 times, 5 times or more, or I use 
regularly'. In the main analyses of this study, lifetime can-
nabis use was examined as dichotomized (no/yes). Dose- 
response was studied post- hoc for the self- harm outcome 
utilizing  a  four- class  cannabis  variable  (never,  once,  2- 4 
times, or 5 times or more). For this analysis, the '5 times 
or more' and  'I use regularly' groups were pooled due to 
small sample sizes in the two categories.

2.1.2  |  Outcome variables: self- harm and 
suicide death

Data on suicide-  and self- harm- related diagnostic codes 
(ICD- 10:  X60- X84,  Z91.5,  Y87.0  and  Z72.8  as  well  as 
ICPC- 2: P77) were collected cumulatively from the par-
ticipants´  age  of  16  years  until  the  end  of  2018,  when 
participants were aged 33 years,  that  is,  follow- up was 
altogether 18 years. Data on these diagnostic codes were 
obtained from the Care Register for Health Care 2001– 
2018  and  the  Register  of  Primary  Health  Care  Visits 
2011  –   2018.  The  Care  Register  contains  information 
on  patients  discharged  from  inpatient  care,  and  since 
1998  also  on  specialized  outpatient  care.  The  Register 
of  Primary  Health  Care  Visits  includes  all  outpatient 
primary  health  care  delivered  in  Finland.  For  more 
information  concerning,  these  registers  see  previous 
studies.31,33,34

Information  on  suicides  as  causes  of  death  until  the 
end of 2018, that is, until age 33 years, was obtained from 
the Registry for Causes of Death which covers all deaths 
in Finland. An autopsy is routinely carried out in all un-
clear  cases  in  Finland.  Deaths  are  categorized  based  on 

cause of death according to the ICD- 10 (WHO 2016) and 
categorized into deaths due to somatic causes, accidents, 
and suicide. Information on non- suicide deaths and times 
of emigration from Finland, which were used as censoring 
points in our analyses, were obtained from the Population 
register data and the Registry for causes of death.

2.2  |  Alcohol use and other illicit 
substance use

Data on lifetime illicit substance and frequent alcohol in-
toxications use were collected at age 15– 16 years using a 
questionnaire during the clinical study. The participants 
were asked: ‘Have you used ecstasy, heroin, cocaine, am-
phetamine,  LSD  or  other  similar  intoxicating  drugs?’  A 
person  was  categorized  to  the  ‘yes’- group  if  person  had 
used  any  of  these  substances  at  least  once.  Frequent  al-
cohol  intoxications  were  questioned  as  ‘Have  you  been 
drunk during the past year? (0, 1– 2, 3– 5, 6– 9, 10– 19, 20– 
39,  or  40  times  or  more)’,  and  this  was  categorized  as 
‘Have you been drunk 10 times or more during the past 
year?— (no/yes)’.

2.3  |  Psychiatric disorders before age 
16 years and parental psychiatric disorders

Data  on  psychiatric  diagnostic  codes  (ICD- 10:  F00- F69, 
F80- F99)  recorded  before  the  participants  were  aged 
16 years were obtained from the following registers until 
2002: The Care Register for Health Care, the medication 
reimbursement register of the Social Insurance Institution 
of  Finland,  and  the  disability  pensions  of  the  Finnish 
Center for Pensions. The Care Register contains informa-
tion on patients discharged from inpatient care, and since 
1998 also on specialized outpatient care.

Data  on  lifetime  parental  psychiatric  diagnoses  were 
obtained  from  the  nationwide  Registers  of  Health  Care 
during the years 1972— 2018 (includes inpatient care and 
visits to specialized outpatient health care since 1998, and 
primary health care since 2011), and Finnish Center  for 
Pensions until 2016. The variable was classified dichoto-
mously as whether either parent had been diagnosed with 
an ICD- 10 psychiatric disorder.

2.4  |  Statistical analyses

We used crosstabulation and chi- squared or Fisher's exact 
test, as appropriate,  to assess the relationship of  lifetime 
cannabis  use,  self- harm,  and  suicide.  Linear  regression 
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and multicollinearity diagnostics with variance  inflation 
factor  (VIF)  scores  were  used  to  detect  correlation  be-
tween multiple covariates. VIF >5 was used as an indica-
tor of multicollinearity.

We  applied  Cox  regression  analysis  with  hazard  ra-
tios (HR) and 95% confidence intervals (CI) to study the 
association of adolescent cannabis use with subsequent 
self- harm and suicide. Times at emigration from Finland 
(n = 265) and non- suicide- related deaths (n = 28) were 
used  as  censoring  points  in  survival  analyses.  The  Cox 
proportional hazard assumption was examined by using 
hazard  logarithms,  scaled  Schoenfeld  residuals,  and 
time- dependent  covariates.  The  models  are  as  follows: 
Model 1: sex and psychiatric diagnosis at baseline. Model 
2:  sex,  psychiatric  diagnosis  at  baseline,  frequent  alco-
hol  intoxications  past  12  months,  lifetime  use  of  other 
illicit drugs  than cannabis. Model 3: sex, psychiatric di-
agnosis  at  baseline,  frequent  alcohol  intoxications  past 
12  months,  lifetime  use  of  other  illicit  drugs  than  can-
nabis and parental psychiatric disorders. Cox regression 
analysis was also used to study possible interactions be-
tween  lifetime cannabis use and all  covariates  included 
in  Model  3.  The  Aalen- Johansen  cumulative  incidence 
curve was computed for the self- harm outcome. We also 
studied dose- response for self- harm with a trend test, in 
which cannabis use was studied as a continuous variable 
in  Cox  regression  analysis  utilizing  the  fully  adjusted 
model (Model 3).

Previous attrition analyses of this sample have shown 
that fewer males (64% vs. 71%; p<0.001),  individuals liv-
ing in urban areas (66% vs. 71%, p<0.001) and individuals 
with parental psychiatric disorder (58% vs. 69%, p<0.001) 
participated in the 15– 16 year follow- up study (Miettunen 
et  al.  2014).  Thus,  inverse  probability  weighting35  was 
used  to  weight  the  sample  data  by  sex,  parental  psychi-
atric disorder and urbanicity. Both the weighted and the 
unweighted  data  were  analyzed  with  logistic  regression 
analysis and odds ratios (OR). Statistical significance was 
retained in the weighted analyses of cannabis use and in-
cident  self- harm  for all  those associations  that were  sta-
tistically significant  in the unweighted analyses, and the 
strength  of  the  associations  was  of  similar  magnitude 
(data  available  from  the  authors).  Also,  to  study  the  ef-
fects  of  nonresponse,  descriptive  statistics  on  covariates 
and cannabis use were tabulated for  the crude and final 
models.

Statistical analyses were performed using SPSS statis-
tical  software  (IBM SPSS Statistics, version 25;  IBM Co., 
Armonk,  New  York,  USA)  except  for  Aalen— Johansen 
hazard  curves,  and  examination  of  Cox  proportional 
hazard  assumption  that  were  analyzed  using  the  R  pro-
gramming environment (R version 3.6.0, R foundation for 
statistical computing, Vienna, Austria).

3   |   RESULTS

The  variables  under  study  and  their  relation  to  lifetime 
cannabis use and self- harm and suicide during the follow-
 up are presented  in Tables 1 and 2. The sample  totalled 
6582 individuals, of which 377 adolescents (5.7%) reported 
any cannabis use until the age of 15– 16 years. In our data 
set, 311 (4.7%) adolescents reported having tried cannabis 
1– 4 times and 66 (1.0%) 5 times or more frequently. Girls 
reported  any  cannabis  use  more  commonly  than  boys 
(56.0% v 44.0%, p = 0.038). For more comprehensive data 
regarding the distribution of cannabis use in this sample, 
please  see  Table  1.  Significant  multicollinearity  was  not 
seen (all VIFs <1.2). Based on register  information 1.2% 
had  an  ICD- 10  diagnosis  code  based  on  a  self- harm  in-
cident (n= 79/6582, 56% male) and 0.3% died by suicide 
(n=22/6582, 91% male) suicide. Less than five individuals 
both  received  an  ICD- 10  diagnosis  implying  severe  self- 
harm  and  died  by  suicide.  A  dose- response  for  the  self- 
harm outcome was seen with a trend test (HR = 1.87; 95% 
CI 1.17– 3.00). The Aalen- Johansen curve for cumulative 
incidence of self- harm by cannabis use status is presented 
in Figure 2.

The  association  of  cannabis  use  with  suicide  did  not 
reach  statistical  significance  even  in  crude  analysis  (HR 
2.60; 95% CI 0.77– 8.78). The results of  the multivariable 
analyses for cannabis use and self- harm are summarized 
in Table 3. Regarding sex, time- dependency was seen both 
examining the hazard logarithm curves and utilizing the 
time- dependent  covariate.  Violations  of  the  proportion-
ality  of  hazards  assumption  were  not  detected  concern-
ing cannabis use or other covariates included in the final 
model.  A  crude  association  of  adolescent  cannabis  use, 
and  risk  of  self- harm  was  seen.  When  adjusted  for  sex 
and psychiatric disorders at baseline,  the association be-
tween cannabis use and subsequent self- harm attenuated 
but  remained statistically  significant  (HR =3.75; 95% CI 
2.13– 6.61). After adjusting  for  frequent alcohol  intoxica-
tions and illicit drugs other than cannabis, the association 
attenuated  by  46  percent  (HR  2.04;  95%  CI  1.07– 3.90). 
This  association  remained  statistically  significant  after 
further  adjusting  for  parental  psychiatric  disorders  (HR 
2.06; 95% CI 1.07– 3.95). Stratified analyses did not reveal 
any statistically significant interactions between cannabis 
use and any covariates  included  in  the  final model  (sex, 
psychiatric  disorder  at  baseline,  frequent  alcohol  intoxi-
cations, use of other illicit drugs and parental psychiatric 
disorders, Model 3). Descriptive statistics on the effects of 
nonresponse on sample characteristics  indicate,  that  the 
participants included in the final model (Model 3) did not 
differ substantially from the whole (Crude model) sample 
in  terms  of  cannabis  use  or  any  covariate  included  (see 
online Table S1 for more detailed information).
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4   |   DISCUSSION

In  this  large general population- based prospective  study 
with  an  18- year  follow- up,  we  report  an  association  be-
tween adolescent cannabis use and subsequent self- harm 
requiring  medical  attention.  This  association  remained 
statistically  significant  after  adjusting  for  sex,  baseline 
and  parental  psychiatric  disorders,  frequent  alcohol  in-
toxications and use of other illicit drugs than cannabis at 
age 15/16 years. However, an association was not seen be-
tween adolescent cannabis use and suicide death. To our 
knowledge, this is the largest study examining these asso-
ciations using prospective, general population- based data.

We  found  that association between cannabis use and 
self- harm attenuated by 46% after adjusting  for  frequent 
alcohol  intoxications  and  other  illicit  drug  use.  This  is 
in  line  with  previous  research,  as  associations  between 
high- risk alcohol use  in adolescence and self- harm have 
been reported.7 Also, heavy acute alcohol use is strongly 
associated with specifically subsequent suicide attempt.36 
Furthermore,  polysubstance  use  in  adolescence  is  com-
mon and introduces a potential source of confounding.37

In all, the previously published longitudinal studies as-
sessing  the association between adolescent cannabis use 
and self- harm have been quite heterogeneous in terms of 

measurement of self- harm, sample sizes and characteris-
tics (see Table S2 for more detailed information). Moran 
et  al  utilized  data  from  the  Victoria  Adolescent  Health 
Cohort,  a  population- based  stratified  random  sample 
drawn from 44 schools.7  In  this study self- harm was de-
fined as encompassing even “deliberate non- recreational 
risk taking”. The two other longitudinal studies were con-
ducted  with  cohorts  of  high- risk  individuals.  Fontanella 
et  al.  utilized  a  cohort  of  mood  disorder  patients  with 
comorbid  cannabis  use  disorder  (CUD)  as  the  expo-
sure of  interest.3 Spears et al. utilized a sample of socio- 
economically  deprived  adolescents.30  Furthermore,  the 
data  used  in  this  study  was  intended  for  a  randomized 
clinical trial.30

The cumulative  incidence of  self- harm operationalized 
as  ICD- 10  diagnoses  made  in  clinical  practice  was  low  in 
this study (1.2%). Studies utilizing self- reported self- harm as 
an outcome have uniformly reported higher outcome inci-
dences.7,30 However, our outcome was based on self- harm 
related health care visits, and thus it is possible that this data 
reflects incidents related to more severe self- harm than com-
pared to a self- report measure. As in our study, Fontanella 
et al. operationalized self- harm as ICD- 10 diagnoses made 
in clinical practice and thus reported a cumulative incidence 
of only 1.0%.3 In line with our findings, a significant positive 

T A B L E  1   Association of covariates and cannabis use in Northern Finland Birth Cohort 1986

Cannabis use frequency

Total n n = 6582 No cannabis use n = 6205 Once or more n = 377 p- value

n % n % n %

Sex

Male 6582 3239 49.2 3073 49.5 166 44.0 0.038

Female 3343 50.8 3132 50.5 211 56.0

Psychiatric disorder at baseline

No 6582 6325 96.1 5973 96.3 352 93.4 0.005

Yes 257 3.9 232 3.7 25 6.6

Cannabis use

No 6582 6205 94.3 6205 100.0 0 0.0 – 

Yes 377 5.7 0.0 377 100.0

Other illicit drug use

No 6554 6519 99.5 6171 99.9 348 92.6 <0.001*

Yes 35 0.5 7 0.1 28 7.4

Alcohol intoxication 10 ≥ times past year

No 6419 5227 81.4 5105 84.4 122 32.8 <0.001

Yes 1192 18.6 942 15.6 250 67.2

Parental psychiatric disorder

No 6582 4174 63.4 3949 63.6 225 59.7 0.123*

Yes 2408 36.6 2256 36.4 152 40.3

*Fischer´s exact test.
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finding  was  reported.  However,  whereas  lifetime  use  was 
the  main  exposure  variable  in  our  study,  Fontanella  et  al. 
focused on  the association between cannabis use disorder 
(CUD) and self- harm.

In this study, the association between cannabis use and 
suicide was statistically nonsignificant even in crude anal-
ysis. Fontanella et al. 2021 reported a crude association be-
tween CUD and suicide, which attenuated to statistically 

T A B L E  2   Association of covariates, self- harm and suicide death in Northern Finland Birth Cohort 1986

Self- harm Suicide death

Total
n

No
n=6503

Yes
n=79 p- value

No
n = 6560

Yes
n = 22 p- value

n % n % n % n %

Sex

Male 6582 3195 49.1 44 55.7 0.259* 3219 49.1 20 90.9 <0.001

Female 3308 50.9 35 44.3 3341 50.9 2 9.1

Psychiatric disorder at baseline

No 6582 6261 96.3 64 81.0 <0.001* 6304 96.1 21 95.5 0.584*

Yes 242 3.7 15 19.0 256 3.9 1 4.5

Cannabis use

No 6582 6141 94.4 64 81.0 <0.001* 6186 94.3 19 86.4 0.128*

Yes 362 5.6 15 19.0 374 5.7 3 13.6

Other illicit drug use

No 6554 6443 99.5 76 96.2 0.008* 6497 99.5 22 100.0 1.00*

Yes 32 0.5 3 3.8 35 0.5 0 0.0

Alcohol intoxication 10 ≥ times past year

No 6419 5183 81.7 44 57.1 <0.001 5213 81.5 14 66.7 0.092*

Yes 1159 18.3 33 42.9 1185 18.5 7 33.3

Parental psychiatric disorder

No 6582 4147 63.8 27 34.2 <0.001 4166 63.5 8 36.4 0.008

Yes 2356 36.2 52 65.8 2394 36.5 14 63.6

*Fischer´s exact test.

F I G U R E  2  The Aalen- Johansen 
Cumulative Incidence Curve for the Self- 
Harm Outcome
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nonsignificant in their final model3 despite the high- risk 
nature of their sample constituting of mood disorder pa-
tients  including  those  with  prior  history  of  self- harm, 
formidable sample size (n = 204780) and a robust expo-
sure variable (CUD). However, due to the short follow- up 
period of one year, only 30 suicide deaths were captured. 
As noted earlier, longitudinal studies conducted on adult 
populations concerning this association have also yielded 
equivocal findings.4– 6 This is probably due to methodolog-
ical differences pertaining to operationalizations exposure 
variables and covariates selected in statistical models.

The  strengths  of  this  study  are  as  follows:  The 
NFBC1986 birth cohort provides data on a large commu-
nity  sample  with  high  ethnic  and  genetic  homogeneity. 
As far as we know this is the second prospective general 
population- based study addressing this issue, the first one 
to use birth- cohort data and  the  longest  in  terms of  fol-
low- up duration. To our knowledge, no other studies with 
prospective data have examined the association between 
adolescent  cannabis  use  and  severe  self- harm  requiring 
medical attention by utilizing a linkage to nationwide reg-
isters.  Also,  assessing  register- based  parental  psychiatric 
diagnoses made in clinical practice is a unique feature of 
this study. Additionally, there is almost complete partici-
pant retention with only a very small proportion of cohort 
members deceased or emigrated during the follow- up.

However, there are also limitations. The outcomes were 
rare  (1.2% for self- harm and 0.3% for suicide death) and 
only 5.7% reported using any cannabis lifetime use at age 
15/16 years in this sample introducing power issues and 
increasing  the  likelihood  of  type  II  error.  In  the  ESPAD 
survey conducted in 2003, the lifetime prevalence of can-
nabis use at the age of 15/16 in Finland was 11%, which 
suggests that underreporting might be an issue with our 
data.38  However,  this  source  of  bias  would  more  likely 
weaken  the  associations  observed  rather  than  to  inflate 
them, so we may be confident of our finding. Furthermore, 
use of a multi- class cannabis use frequency variable in the 
multivariate  models  was  not  possible  due  the  low  num-
ber of cases. However, similar cannabis use variables have 

been utilized in previous prospective longitudinal studies 
addressing this topic.7,30 Also, as this study focused on in-
cident self- harm requiring medical attention, we chose to 
exclude the few subjects who presented with self- harm at 
baseline (n < 5) from the final sample. However, not hav-
ing more detailed information on self- harm and suicidal 
behaviors can be considered as a limitation. For instance, 
when  using  register- based  information,  one  cannot  dif-
ferentiate  between  non- suicidal  self- injury  and  suicide 
attempt. Also, utilizing register- based information rather 
than self- report of self- harm may lead to underreporting. 
Furthermore, we were not able  to control  for  the poten-
tially confounding effect of parental self- harm or suicide 
death. However, utilizing nationwide health care register 
data, we could capture the most severe self- harm- related 
incidents with no attrition during an 18- year follow- up.

Adolescent cannabis use associated with risk of subse-
quent severe self- harm. In our study, this association was 
observed after extensive confounder control, that is, inde-
pendent  of  sex,  baseline  and  parental  psychiatric  disor-
ders, frequent alcohol intoxications and other illicit drug 
use. There are a paucity of longitudinal studies on adoles-
cent  cannabis  use  and  subsequent  severe  self- harm  and 
death by suicide. A large general population- based study 
with  a  repeated- measures  design  and  a  multi- class  can-
nabis exposure variable reflecting intensity of use would 
shed further light on this issue.

ACKNOWLEDGMENTS
We thank all cohort members with their parents and re-
searchers who have participated the study  in 2000- 2001. 
We also wish to acknowledge the work of the NFBC pro-
ject center.

AUTHOR CONTRIBUTIONS
AD, AM, SN, and AEA had full access to all the data in the 
study and takes responsibility for the integrity of the data 
and the accuracy of the data analysis. AD, AM, and SN de-
veloped conception and design of the work. AD, AM, SN, 
AEA, JM, CS, EH, and JGS performed data analysis and 

T A B L E  3   The hazard ratios (HR) for the risk of self- harm in Northern Finland Birth Cohort 1986 by cannabis use status

Sample size

No cannabis use at 
baseline Cannabis use at baseline

Self- harm Self- harm HR 95% CI

Self- harm Crude 6576 64 15 3.93 2.24– 6.90

Model 1 6576 64 15 3.75 2.13– 6.61

Model 2 6388 62 15 2.04 1.07– 3.90

Model 3 6388 62 15 2.06 1.07– 3.95

Note: Model 1: sex, psychiatric disorder at baseline; Model 2: sex, psychiatric disorder at baseline, frequent alcohol intoxications past year, use of other 
illicit drugs; Model 3: sex, psychiatric disorder at baseline, frequent alcohol intoxications past year, use of other illicit drugs, parental psychiatric disorder. 
Statistically significant results in bold.



242 |   ALEXANDER et al.

interpretation  and  wrote  the  first  manuscript  draft.  AD, 
AM, SN, AEA, JM, CS, EH, and JGS supervised concep-
tion and design of the work and provided critical revision 
of the article. All authors contributed approval of the final 
version of the manuscript.

ROLE OF THE FUNDING SOURCE
The funders had no role in the design and conduct of the 
study;  collection,  management,  analysis,  and  interpreta-
tion  of  the  data;  preparation,  review,  or  approval  of  the 
manuscript;  and  decision  to  submit  the  manuscript  for 
publication.

PEER REVIEW
The  peer  review  history  for  this  article  is  available  at 
https://publo ns.com/publo n/10.1111/acps.13384.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able  from  University  of  Oulu.  Restrictions  apply  to  the 
availability of these data, which were used under license 
for this study. Data are available from the author(s) with 
the permission of University of Oulu.

ORCID
James G. Scott   https://orcid.org/0000-0002-0744-0688 
Antti Mustonen   https://orcid.org/0000-0002-3259-2122 

REFERENCES
  1.  Borges G, Bagge CL, Orozco R. A literature review and meta- 

analyses  of  cannabis  use  and  suicidality.  J  Affect  Disord. 
2016;195:63- 74.

  2.  Gobbi G, Atkin T, Zytynski T, et al. Association of cannabis use 
in adolescence and risk of depression, anxiety, and suicidality 
in  young  adulthood:  a  systematic  review  and  meta- analysis. 
JAMA Psychiatry. 2019;76:426- 434.

  3.  Fontanella  CA,  Steelesmith  DL,  Brock  G,  Bridge  JA,  Campo 
JV,  Fristad  MA.  Association  of  cannabis  use  with  self- harm 
and mortality risk among youths with mood disorders. JAMA 
Pediatr. 2021;175:377.

  4.  Arendt M, Munk- Jorgensen P, Sher L, Jensen SOW. Mortality 
following treatment for cannabis use disorders: predictors and 
causes. J Subst Abuse Treat. 2013;44:400- 406.

  5.  Price  C,  Hemmingson  T,  Lewis  G,  Zammit  S,  Allebeck  P. 
Cannabis  and  suicide:  longitudinal  study.  Br  J  Psychiatry. 
2009;195:492- 497.

  6.  Andreasson  S,  Allebeck  P.  Cannabis  and  mortality  among 
young men. Scand J Soc Med. 1990;18:9- 15.

  7.  Moran P, Coffey C, Romaniuk H, et al. The natural history of 
self- harm from adolescence to young adulthood: a population- 
based cohort study. Lancet. 2012;379:236- 243.

  8.  Samari E, Shahwan S, Abdin E, et al. An exploration of differences 
between  deliberate  self- harm  with  and  without  suicidal  intent 
amongst a clinical sample of young people in Singapore: a cross- 
sectional study. Int J Environ Res Public Health. 2020;17:1429.

  9.  Escelsior A, Belvederi Murri M, Corsini GP, et al. Cannabinoid 
use  and  self- injurious  behaviours:  a  systematic  review  and 
meta- analysis. J Affect Disord. 2021;278:85- 98.

 10.  Levine A, Clemenza K, Rynn M, Lieberman J. Evidence for the 
risks and consequences of adolescent cannabis exposure. J Am 
Acad Child Adolesc Psychiatry. 2017;56:214- 225.

 11.  Bloomfield MAP, Hindocha C, Green SF, et al. The neuropsy-
chopharmacology  of  cannabis:  a  review  of  human  imaging 
studies. Pharmacol Ther. 2019;195:132- 161.

 12.  Ansell EB, Laws HB, Roche MJ, Sinha R. Effects of marijuana 
use  on  impulsivity  and  hostility  in  daily  life.  Drug  Alcohol 
Depend. 2015;148:136- 142.

 13.  Trull  TJ,  Wycoff  AM,  Lane  SP,  Carpenter  RW,  Brown  WC. 
Cannabis and alcohol use, affect and impulsivity in psychiatric 
out- patients’ daily lives. Addiction. 2016;111:2052- 2059.

 14.  Wrege J, Schmidt A, Walter A, et al. Effects of cannabis on im-
pulsivity: a systematic review of neuroimaging findings. Curr 
Pharm Des. 2014;20:2126- 2137.

 15.  Klonsky ED, May A. Rethinking impulsivity in suicide. Suicide 
Life- Threatening Behav. 2010;40:612- 619.

 16.  Agrawal  A, Tillman  R,  Grucza  RA,  et  al.  Reciprocal  relation-
ships  between  substance  use  and  disorders  and  suicidal  ide-
ation  and  suicide  attempts  in  the  Collaborative  Study  of  the 
Genetics of Alcoholism. J Affect Disord. 2017;213:96- 104.

 17.  Borowsky IW, Ireland M, Resnick MD. Adolescent suicide at-
tempts: risks and protectors. Pediatrics. 2001;107:485- 493.

 18.  Borges G, Benjet C, Oroczco R, Medina- Mora ME, Menendez 
D. Alcohol, cannabis and other drugs and subsequent suicide 
ideation and attempt among young Mexicans. J Psychiatr Res. 
2017;91:74- 82.

 19.  Clarke MC, Coughlan H, Harley M, et al. The impact of ado-
lescent  cannabis  use,  mood  disorder  and  lack  of  education 
on  attempted  suicide  in  young  adulthood.  World  Psychiatry. 
2014;13:322- 323.

 20.  Hengartner  MP,  Angst  J,  Ajdacic- GrossV  RW.  Cannabis  use 
during  adolescence  and  the  occurrence  of  depression,  sui-
cidality  and  anxiety  disorder  across  adulthood:  findings  from 
a  longitudinal  cohort  study  over  30  years.  J  Affect  Disord. 
2020;272:98- 103.

 21.  Juon  HS,  Ensminger  ME.  Childhood,  adolescent,  and  young 
adult  predictors  of  suicidal  behaviors:  a  prospective  study  of 
African  Americans.  J  Child  Psychol  Psychiatry  Allied  Discip. 
1997;38:553- 563.

 22.  Mars  B,  Heron  J,  Klonsky  ED,  et  al.  Predictors  of  future  sui-
cide attempt among adolescents with suicidal thoughts or non- 
suicidal self- harm: a population- based birth cohort study. The 
Lancet Psychiatry. 2019;6:327- 337.

 23.  Pedersen  W.  Does  cannabis  use  lead  to  depression  and  sui-
cidal behaviours? A population- based longitudinal study. Acta 
Psychiatr Scand. 2008;118:395- 403.

 24.  Rasic D, Weerasinghe S, Asbridge M, Langille DB. Longitudinal 
associations  of  cannabis  and  illicit  drug  use  with  depression, 
suicidal ideation and suicidal attempts among Nova Scotia high 
school students. Drug Alcohol Depend. 2013;129:49- 53.

 25.  Roberts RE, Roberts CR, Xing Y. One- year incidence of suicide 
attempts and associated risk and protective factors among ado-
lescents. Arch Suicide Res. 2010;14:66- 78.

 26.  Silins E, Horwood LJ, Patton GC, et al. Young adult  sequelae 
of adolescent cannabis use: an integrative analysis. The Lancet 
Psychiatry. 2014;1:286- 293.

https://publons.com/publon/10.1111/acps.13384
https://orcid.org/0000-0002-0744-0688
https://orcid.org/0000-0002-0744-0688
https://orcid.org/0000-0002-3259-2122
https://orcid.org/0000-0002-3259-2122


   | 243ALEXANDER et al.

 27.  Thompson MP, Light LS. Examining gender differences in risk 
factors for suicide attempts made 1 and 7 years later in a nation-
ally representative sample. J Adolesc Heal. 2011;48:391- 397.

 28.  Weeks M, Colman I. Predictors of suicidal behaviors  in cana-
dian  adolescents  with  no  recent  history  of  depression.  Arch 
Suicide Res. 2017;21:354- 364.

 29.  Wilcox HC, Anthony JC. The development of suicide ideation 
and attempts: an epidemiologic study of first graders followed 
into young adulthood. Drug Alcohol Depend. 2004;S53- S67.

 30.  Spears  M,  Montgomery  AA,  Gunnell  D,  Araya  R.  Factors  as-
sociated with  the development of  self- harm amongst a  socio- 
economically deprived cohort of adolescents in Santiago. Chile. 
Soc Psychiatry Psychiatr Epidemiol. 2014;49:629- 637.

 31.  Filatova S, Marttila R, Koivumaa- Honkanen H, et al. A com-
parison of the cumulative incidence and early risk factors for 
psychotic  disorder  in  young  adults  in  the  Northern  Finland 
Birth  Cohorts  1966  and  1986.  Epidemiol  Psychiatr  Sci. 
2017;26:314- 324.

 32.  University  of  Oulu.  Northern  Finland  Birth  Cohort  1986. 
University of Oulu. Published 1986; http://urn.fi/urn:nbn:fi:at-
t:f5c10 eef- 3d25- 4bd0- beb8- f2d59 df95b8e

 33.  Haukka J. Finnish health and social welfare registers in epide-
miological research. Nor Epidemiol. 2009;14:113- 120.

 34.  Miettunen J, Suvisaari J, Haukka J, Isohanni M. Use of Register 
Data  for  Psychiatric  Epidemiology  in  the  Nordic  Countries. 
Textbook of Psychiatric Epidemiology. John Wiley & Sons Ltd; 
2011:117- 131.

 35.  Haukoos JS, Newgard CD. Advanced statistics: missing data in 
clinical research- part 1: an introduction and conceptual frame-
work. Acad Emerg Med. 2007;14:662- 668.

 36.  Borges  G,  Bagge  CL,  Cherpitel  CJ,  Conner  KR,  Orozco  R, 
Rossow I. A meta- analysis of acute use of alcohol and the risk 
of suicide attempt. Psychol Med. 2017;47:949- 957.

 37.  Halladay J, Woock R, El- Khechen H, et al. Patterns of substance 
use  among  adolescents:  a  systematic  review.  Drug  Alcohol 
Depend. 2020;216.

 38.  European  Monitoring  Centre  for  Drugs  and  Drug  Addiction 
(EMCDDA).  Summary  of  the  2003  Findings.  EMCDDA, 
2003;  http://www.espad.org/sites/ espad.org/files/ The_2003_
ESPAD_report.pdf

SUPPORTING INFORMATION
Additional  supporting  information  may  be  found  in  the 
online version of the article at the publisher’s website.

How to cite this article: Alexander D, Niemelä S, 
Scott JG, et al. Does cannabis use in adolescence 
predict self- harm or suicide? Results from a Finnish 
Birth Cohort Study. Acta Psychiatr Scand. 
2022;145:234– 243. doi:10.1111/acps.13384

http://urn.fi/urn:nbn:fi:att:f5c10eef-3d25-4bd0-beb8-f2d59df95b8e
http://urn.fi/urn:nbn:fi:att:f5c10eef-3d25-4bd0-beb8-f2d59df95b8e
http://www.espad.org/sites/espad.org/files/The_2003_ESPAD_report.pdf
http://www.espad.org/sites/espad.org/files/The_2003_ESPAD_report.pdf
https://doi.org/10.1111/acps.13384

