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ABSTRACT
Objectives: Our aim was to determine the association
between childhood academic ability and the onset and
persistence of tobacco, alcohol and cannabis use
across adolescence in a representative sample of
English schools pupils. Previous research has
produced conflicting findings.
Design: Data from 7 years of the Longitudinal Study
of Young People in England (LSYPE), 2004–2010
(age 13/14–19/20).
Setting: Self-completion questionnaires during home
visits, face-to-face interviews and web-based
questionnaires.
Participants: Data from 6059 participants (3093
females) with information on academic ability around
age 11 and health behaviours from age 13/14 to 16/17
(early adolescence) and from age 18/19 to 19/20 (late
adolescence).
Outcome measures: Regularity of cigarette smoking,
alcohol drinking and cannabis use from early to late
adolescence.
Results: In multinomial logistic regression models
adjusting for a range of covariates, the high (vs low)
academic ability reduced the risk of persistent cigarette
smoking (RR=0.62; CI 95% 0.48 to 0.81) in early
adolescence. High (vs low) academic ability increased
the risk of occasional (RR=1.25; CI 95% 1.04 to 1.51)
and persistent (RR=1.83; CI 95% 1.50 to 2.23) regular
alcohol drinking in early adolescence and persistent
(RR=2.28; CI 95% 1.84 to 2.82) but not occasional
regular alcohol drinking in late adolescence. High
academic ability was also positively associated with
occasional (RR=1.83; CI 95% 1.50 to 2.23) and
persistent (RR=1.83; CI 95% 1.50 to 2.23) cannabis
use in late adolescence.
Conclusions: In a sample of over 6000 young people
in England, high childhood academic at age 11 is
associated with a reduced risk of cigarette smoking but
an increased risk of drinking alcohol regularly and
cannabis use. These associations persist into early
adulthood, providing evidence against the hypothesis
that high academic ability is associated with temporary
‘experimentation’ with substance use.

Strengths and limitations of this study
▪ This study provided a large sample size from a
cohort representative of an entire school year in
England, followed seven times over 7 years.
▪ Data were only available on regularity of alcohol
consumption rather than quantity, and no data
on cigarette smoking were available after age 15/
16.
▪ Results may not generalise to the 66% of independent school students without data on academic ability scores.

INTRODUCTION
Cigarette smoking, alcohol consumption and
cannabis use are prevalent behaviours among
adolescents. In 2004, 12% of 14-year olds in
England were smoking cigarettes regularly,
23% were drinking alcohol at least weekly
and 17% had tried cannabis.1 In 2014, these
ﬁgures had fallen to 4%, 6% and 9%,
respectively.2 Despite the downward trend in
use over the last decade, these risky health
behaviours present a large problem in terms
of public health as substance use is a risk
factor for immediate and long-term health
problems,3–10 as well as negative non-health
outcomes such as poor educational and employment outcomes.11–18 The outcomes of
cannabis use were found to be worsened by
early onset and increased frequency of
use.7 19 20 Understanding the risk factors for
adolescent substance use can inform public
health policymaking and help target interventions for those in high-risk groups.
The role of academic ability in determining patterns of substance use is not clear.
Academic ability has been shown to act as a
valid proxy for cognitive ability or intelligence, where there is an emerging evidence
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METHODS
Data set
The Longitudinal Study of Young People in England
(LSYPE) is a prospective cohort study of English school
pupils.32 The cohort was created to evaluate the transitions made by young people from secondary and tertiary
education into adulthood. The cohort is a two-stage
stratiﬁed random sample of schools and pupils, with
oversampling of socioeconomically deprived schools
(deprivation was measured by the proportion of students
in receipt of free school meals—schools in the top quintile of this distribution were classiﬁed as deprived) and
ethnic minority pupils. Eight hundred and thirty-eight
maintained (non-fee-paying) schools were selected using
the Pupil Level Annual Schools Census (PLASC) and
then ordered within each deprivation stratum and thus
stratiﬁed by region then admissions policy. Students
were sampled from PLASC depending on ethnic group
and school selection probabilities. Fifty-two independent
schools (fee-paying) were selected using the School
Level Annual Schools Census (SLASC) and stratiﬁed by
percentage of pupils with ﬁve or more A*–C GCSE
grades within boarding status and gender. Students were
sampled directly from school rolls. An average of 33.25
2

students were sampled from each school. Few schoollevel covariates were available and so were not included
in the analysis. Survey weights are used to adjust results
for the survey design. Pupils and parents were invited to
participate by letter, using databases of schools to identify potential participants. At recruitment in 2004
(typical age 13/14, n=15 770), parents provided written
informed consent. Participants provided their own
consent from age 17/18 to 19/20 for repeated annual
follow-ups until 2010. Sample sizes and response rates at
each wave of the study are detailed in online
supplementary appendix 1. Ethical approval for our
study was not required because it involved secondary
analysis of pseudonymised data from the UK Data
Service. The ﬁrst author had additional permission to
use data on academic ability (usage number: 83740)
from 2015 to 2017 as described below.
General academic ability
In England, pupils sit a National Curriculum Test
around age 11 called ‘Key Stage 2’. The Key Stage 2
score which summarises combined performance in
English, Mathematics and Science (range 15, 36) has
been shown to be a valid proxy for general cognitive
ability at the same age (r=0.83).21 We divided this score
into tertiles in our analytic sample to create three academic ability groups: low (15.0–26.7), medium (26.8–
29.9) and high (29.9–36.0).
Cigarette smoking
At age 13/14 (2004), 14/15 (2005) and 15/16 (2006),
participants were asked the question “Do you ever
smoke cigarettes at all?” (“Yes,” “No”) and if “Yes,” to
report the regularity of their smoking (“I have never
smoked,” “I have only ever tried smoking once,” “I used
to smoke sometimes but I never smoke a cigarette now,”
“I sometimes smoke cigarettes now but I don’t smoke as
many as one a week,” “I usually smoke between one and
six cigarettes a week,” “I usually smoke more than six
cigarettes a week”). We grouped participants into persistent, regular smokers (at least sometimes and every year
observed), occasional regular smokers (at least sometimes for 1 or 2 years) and non-smokers (no regular
smoking) from age 14/15 to 15/16.
Regular alcohol drinking
From age 13/14 (2004) to 16/17 (2007) and from age
18/19 (2009) to 19/20 (2010), participants were asked
“Have you ever had a proper alcoholic drink?” (“Yes,”
“No”), and “Thinking about the last 12 months, about
how often did you usually have an alcoholic drink?”
(“Most days,” “Once or twice a week,” “2 or 3 times a
month,” “Once a month,” “Once every couple of
months,” “Less often”). We grouped participants into
regular alcohol drinkers (at least monthly) and nonregular drinkers (including non-drinkers). Participants
were then classiﬁed as persistent regular alcohol drinkers (every year), occasional regular alcohol drinkers
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base.21 The majority of studies evaluating the association
between cognitive ability and cigarette smoking report
that higher ability is associated with less smoking and
higher
rates
of
cessation
among
existing
smokers.11 17 22–26 The association between ability and
alcohol is less clear. Two studies of data from a cohort
study in Sweden showed that men with lower ability at
age 18–21 had increased alcohol consumption (total
intake and binge drinking).27 However, another study
found no signiﬁcant link between lower ability and
increased alcohol use22 and other studies have shown
the opposite pattern, that higher ability age 11 is associated with higher alcohol consumption in adulthood.28 29 There is evidence that higher ability in
childhood is associated with cannabis use,30 31 but the
extent to which this is explained by ‘experimentation’ (a
temporary regular pattern of use followed by cessation)
is not known, and some studies ﬁnd higher ability is
associated with less cannabis use.22
No study has evaluated academic ability at age 11 in
relation to the onset and persistence of all three substances, from early to late adolescence and into early
adulthood. The aim of our study was to determine the
association between academic ability in childhood and
the onset and persistence of regular cigarette smoking,
alcohol drinking and cannabis use from early to late
adolescence in a representative sample of English school
pupils (the term regular referring to repeated use of a
substance over a period of 12 months). This would
answer for the ﬁrst time whether ability was associated
with ‘experimentation’ in early adolescence or if the
association persists into later adolescence.

Open Access

Hazardous alcohol drinking
Participants were asked, “On those days when you did
have an alcoholic drink, how often would you say you
got drunk?” followed by six response options (Every
time, Most times, Around half the time, Less than half
the time, Rarely, Never). This information was combined
with alcohol drinking regularity to identify participants
with hazardous levels of alcohol drinking ( participants
who reported drunkenness more than 52 times per year,
broadly equivalent to drinking alcohol to intoxication
more than once per week).
Cannabis use
From age 13/14 (2004) to 16/17 (2007) and from age
18/19 (2009) to 19/20 (2010), participants were asked
“Have you ever tried Cannabis even if only once?” (“Yes,”
“No”). At age 19/20, participants were also asked “Have
you used cannabis in the last 12 months?” (“Yes,” “No”).
To calculate early and late cannabis use patterns, participants were grouped into cannabis users (reported use)
versus non-cannabis users (no reported use) at age 14/
15–16/17 and age 18/19–19/20, respectively. Participants
were then classiﬁed as early/late non-cannabis users (no
use age 15–17/19–20), occasional cannabis users (use
age 15–17/19–20 but not consistently) or persistent cannabis users (use throughout age 15–17/19–20).
Demographic covariates
Age and sex were recorded at age 13/14. We tested for
effect modiﬁcation by sex, but results were not statistically signiﬁcant ( p>0.05); therefore, males and females
were analysed together, treating sex as a covariate.
Parents of participants were asked the following question
to assess for longstanding disability/illness/inﬁrmity of
the participant: “Does (text ﬁll: name of sample young
person) have any longstanding illness, disability or
inﬁrmity? By longstanding I mean anything that has
troubled (text ﬁll: name of sample young person) over a
period of time or that is likely to affect him/her over a
period of time?” (“Yes,” “No”). An eight-category classiﬁcation of the young person’s self-reported ethnic group
was used and from this, participants were classiﬁed as
either ‘White’ (1) or ‘Ethnic Minority’ (0). Highest parental educational attainment was derived from seven categories and grouped into ‘Degree level’ (1) or
‘Non-degree level’ (0). Highest occupational social class
was recorded on the eight-tier National Statistics
Socioeconomic Classiﬁcation (NS-SEC) and grouped
into ‘Professional’ (1) or ‘Non-professional’ (0).
Statistical analysis
Descriptive analysis was ﬁrst used to characterise the analytic sample and identify bivariate associations between

academic ability and study variables using tests for linear
trends across the three groups. Multinomial logistic
regression models were used for the main analysis to
determine the association between academic ability and
two outcomes—occasional and persistent substance use
(vs no use), separately for early and late adolescence.
Relative risks were ﬁrst minimally adjusted for age and
sex, then additionally adjusted for longstanding disability/illness/inﬁrmity, ethnic minority status, parental education and occupational social class. Sample weights
were used to obtain correct SEs, allowing for the survey
design at recruitment. In sensitivity analyses, we
excluded participants already using any of the three substances at recruitment (age 13/14), in order to determine if existing patterns of use inﬂuenced results. We
also reran the models using a larger analytic sample
including those lost to follow-up in later adolescence, to
determine if attrition biased the results. We also checked
whether patterns differed for hazardous alcohol consumption at age 18/19–19/20, combining data on
alcohol regularity and intoxication. Analysis was also
repeated using quintiles of academic ability, and while
the individual associations were strengthened, the trends
remained the same, adding little to the analysis and
interpretation of the results. Finally, we removed a small
proportion of participants whose onset of substance use
began in late adolescence, to evaluate whether results
differed after excluding this subgroup. All analyses were
performed in Stata V.12.1.

RESULTS
The analytic sample comprised 6059 participants with
available data on academic ability, substance use from
age 13/14 to 19/20 and covariates (ﬁgure 1). The
excluded 9711 participants had a mean KS2 score of
26.09, which falls into the lowest ability tertile. In comparison, the analytic sample’s mean KS2 score of 27.86
(middle ability tertile), suggesting a small bias towards
higher ability pupils being included in the analytic

Figure 1 Flow diagram showing how the analytic sample
was determined.
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(one or more years but not every year) or never regular
alcohol drinkers. This classiﬁcation was performed separately for early adolescence (age 14/15–16/17) and
late adolescence (age 18/19–19/20).

Open Access
alcohol drinkers and a similar proportion of cannabis
smokers to the highest proportion medium ability
group. There was a greater proportion of participants
from independent schools in the high-ability group
(61.4%) with a smaller proportion persistently smoking
cigarettes in early adolescence (5.0% vs 8.2%) and a
greater proportion persistently regularly drinking
alcohol (35.6% vs 26.0%) or using cannabis (13.9% vs
13.0%) in early adolescence.
Online supplementary appendix 2 provides descriptive
statistics of the analytic sample according to late adolescent substance use. Compared with the sample population, participants regularly drinking alcohol or using
cannabis in late adolescence had a higher average academic ability score, were more likely to be male, White
and have parents with a degree-level education or professional occupation.
Early substance use (age 13–17)
As shown in table 2, the high academic ability group was
less likely to smoke cigarettes in early adolescence than
the low-ability group, after adjustment for a range of covariates. This association was not signiﬁcant for occasional
smoking at one of the two study observations (adjusted
RR=0.96; 95% CI 0.74 to 1.23) but was signiﬁcant for
those smoking persistently at both observations
(adjusted RR=0.62; 95% CI 0.48 to 0.81). The association was weaker and non-signiﬁcant for the medium (vs

Table 1 Descriptive statistics for study variables according to academic ability (unweighted)

Study variables
Age, M (SD)
Female, N (%)
Longstanding illness, disability or infirmity, N (%)
Ethnic minority*, N (%)
Parental occupation (non-professional), N (%)
Parental education (non-degree level), N (%)
Occasional early cigarette smoking age
14–16, N (%)
Persistent early cigarette smoking age
14–16, N (%)
Occasional early regular alcohol drinking age
14–17, N (%)
Persistent early regular alcohol drinking age
14–17, N (%)
Occasional early cannabis use age 14–17, N (%)
Persistent early cannabis use age 14–17, N (%)
Occasional later regular alcohol drinking age
18–20, N (%)
Persistent later regular alcohol drinking age
18–20, N (%)
Occasional later cannabis use age 18–20, N (%)
Persistent later cannabis use age 18–20, N (%)

Academic ability at age 11/12
Medium
Low
(15.00–26.74) (26.75–29.89)
(N=2023,
(N=2024,
33.39%)
33.40%)

High
(29.90–36.00)
(N=2012,
33.21%)

p Value

Total
(N=6059)

14.21 (0.30)
1030 (50.89)
299 (14.77)
748 (36.96)
1481 (73.17)
1875 (92.64)
157 (7.76)

14.23 (0.31)
1077 (53.24)
243 (12.01)
539 (26.64)
1070 (52.89)
1709 (84.48)
168 (8.30)

14.28 (0.31)
986 (49.01)
221 (10.98)
438 (21.77)
737 (36.63)
1382 (68.69)
162 (8.05)

<0.001
0.027
0.001
<0.001
<0.001
<0.001
0.096

14.24 (0.31)
3093 (51.05)
763 (12.59)
1725 (28.47)
3288 (54.27)
4966 (81.96)
487 (8.04)

179 (8.84)

181 (8.95)

138 (6.86)

0.096

498 (8.22)

702 (34.68)

805 (39.79)

801 (39.81)

<0.001

2308 (38.09)

375 (18.53)

559 (27.63)

640 (31.81)

<0.001

1574 (25.98)

361 (17.84)
197 (9.73)
311 (15.37)

422 (20.86)
307 (15.18)
211 (10.43)

401 (19.93)
283 (14.07)
157 (7.80)

<0.001
<0.001
<0.001

1184 (19.54)
787 (12.99)
679 (11.21)

1061 (52.42)

1403 (69.35)

1582 (78.63)

<0.001

4046 (66.78)

298 (14.72)
215 (10.62)

393 (19.43)
351 (17.35)

435 (21.62)
407 (20.23)

<0.001
<0.001

1126 (18.58)
973 (16.06)

*Unweighted frequency (ethnic minority groups were oversampled).
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sample. Compared with the study population at recruitment, the analytic sample comprised more females
(51.1% vs 48.1%), contained a smaller proportion of
participants from a minority ethnic group (28.5% vs
33.0%) and a larger proportion of participants with a
parent with degree level education (18.0% vs 15.1%) or
professional occupation (45.7% vs 39.4%). Participants
in the analytic sample from independent schools were
slightly older, comprised fewer females (46.5%) and
contained a signiﬁcantly smaller proportion of participants from an ethnic minority group (6.9%) and a signiﬁcantly larger proportion of participants with a parent
with degree level education (39.6%) or professional
occupation (76.2%). Participants from independent
school comprised 3.4% (530/15 770) of the total study
population. Only 34% of these pupils had available KS2
data who comprised 1.7% of the analytic sample (101/
6059), meaning that results may not generalise to feepaying schools.
Table 1 provides descriptive statistics of the analytic
sample across three academic ability groups. The highest
ability group was slightly older, with the highest proportion of males and White ethnicity and the highest proportion of participants without a longstanding
disability/illness/inﬁrmity and parental degree-level education or professional occupation. The highest ability
group had the lowest proportion of early adolescent cigarette smokers but the highest proportion of regular

Medium (vs low)
High (vs low)

*Represents substance use data at age 14/15 (2005) to 15/16 (2006).
†Adjusted for age and sex.
‡Additionally adjusted for longstanding disability/illness/infirmity, ethnic group, parental occupational social class and parental education.
§Represents significance level: p>0.05.
¶Represents substance use data at age 14/15 (2005) to 16/17 (2007).
**Represents substance use data at age 18/19 (2009) to 19/20 (2010).

Persistent regular alcohol use**
1.92 (1.60 to 2.32) 1.56 (1.27 to 1.92)
3.03 (2.51 to 3.65) 2.28 (1.84 to 2.82)
Persistent cannabis use**
1.98 (1.62 to 2.43) 1.81 (1.48 to 2.22)
2.34 (1.93 to 2.84) 1.91 (1.57 to 2.34)
Occasional regular alcohol use*
0.85 (0.65 to 1.10)§ 0.78 (0.59 to 1.02)§
0.94 (0.72 to 1.23)§ 0.89 (0.66 to 1.20)§
Occasional cannabis use**
1.90) 1.48 (1.24 to 1.77) 1.37 (1.14 to 1.64)
1.52)§ 1.70 (1.41 to 2.05) 1.50 (1.22 to 1.83)
2.21)
2.23)
Medium (vs low)
High (vs low)

0.95 (0.74 to 1.23)§ 0.96 (0.74 to 1.24)§
0.90 (0.71 to 1.14)§ 0.96 (0.74 to 1.23)§
Occasional regular alcohol use¶
1.58 (1.35 to 1.85) 1.39 (1.17 to 1.64)
1.53 (1.30 to 1.81) 1.25 (1.04 to 1.51)
Occasional cannabis use¶
1.29 (1.09 to 1.53) 1.25 (1.05 to 1.49)
1.12 (0.94 to 1.32)§ 1.08 (0.90 to 1.29)§
Medium (vs low)
High (vs low)

Academic ability

0.88 (0.69 to 1.11)§ 0.89 (0.70 to
0.58 (0.45 to 0.74) 0.62 (0.48 to
Persistent regular alcohol use¶
2.07 (1.73 to 2.49) 1.82 (1.50 to
2.24 (1.87 to 2.67) 1.83 (1.50 to
Persistent cannabis use¶
1.60 (1.30 to 1.98) 1.53 (1.24 to
1.32 (1.07 to 1.63) 1.22 (0.98 to

1.14)§
0.81)

Persistence of substance use in later adolescence (age 18–20)
Occasional cigarette smoking
Persistent cigarette smoking
Minimally
Additionally
Minimally
Additionally
adjusted†
adjusted‡
adjusted†
adjusted‡
Onset of substance use in early adolescence (age 13–17)
Occasional cigarette smoking*
Persistent cigarette smoking*
Minimally
Additionally
Minimally
Additionally
adjusted†
adjusted‡
adjusted†
adjusted‡
N=6059

Table 2

low) ability group, for occasional (adjusted RR=0.96,
95% CI 0.74 to 1.24) and persistent smoking (adjusted
RR=0.89, 95% CI 0.70 to 1.14).
The high-ability group was more likely to drink
alcohol regularly in early adolescence than the lowability group. This was seen for occasional (adjusted
RR=1.25; 95% CI 1.04 to 1.51) and persistent (adjusted
RR=1.83; 95% CI 1.50 to 2.23) alcohol drinking.
An association between the high (vs low) ability group
and a greater likelihood of using cannabis in early adolescence was also seen, but this was not signiﬁcant for
occasional (adjusted RR=1.08, 95% CI 0.90 to 1.29) or
persistent (adjusted RR=1.22, 95% CI 0.98 to 1.52) use.
However, the medium-ability group were found to be
more likely to use cannabis than the low-ability group,
occasionally (adjusted RR=1.25; 95% CI 1.05 to 1.49)
and persistently (adjusted RR=1.53; 95% CI 1.24 to
1.90). This suggests a potential non-linear association
between academic ability and cannabis use in early adolescence, but as the CIs overlap, caution must be taken
when interpreting this result.
Late substance use (age 18–20)
The associations between the high (vs low) academic
ability and regular alcohol consumption and cannabis
use seen in early adolescence persisted into late adolescence. Participants in the high (vs low) ability group were
more than twice as likely to drink alcohol regularly and
persistently (adjusted RR=2.28; 95% CI 1.84 to 2.82).
Patterns were weaker but very similar for the medium (vs
low) ability group (adjusted RR=1.56; 95% CI 1.27 to
1.92), suggesting a graded association between levels of
ability and regular alcohol consumption. There was no
signiﬁcant association between high (adjusted RR=0.89,
95% CI 0.66 to 1.20) or medium (adjusted RR=0.78, 95%
CI 0.59 to 1.02) ability and occasional alcohol use, compared with the low-ability group.
For late adolescent cannabis use, a similar graded association was seen between the high and medium (vs low)
ability groups. Participants in the high (vs low) ability
group were more likely to use cannabis occasionally
(adjusted RR=1.50; 95% CI 1.22 to 1.83) and persistently
(adjusted RR=1.91; 95% CI 1.57 to 2.34) in late adolescence, as were those in the medium (vs low) ability
group (adjusted RR for occasional use=1.37; 95% CI
1.14 to 1.64; adjusted RR for persistent use=1.81; 95% CI
1.48 to 2.22).
In sensitivity analyses, patterns were the same and associations were stronger after excluding participants
(n=1414) already using at least one of the three substances at recruitment (see online supplementary
appendix 3). This suggests that the associations do apply
to the onset of substance use in adolescence, and are
not inﬂuenced by existing users. Results were not
affected when rerunning models including 2165 participants who were lost to follow-up from age 18 to 20,
although associations were slightly stronger (see online
supplementary appendix 4). This suggests that attrition
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DISCUSSION
In a representative sample of more than 6000 young
people in England, children with high academic ability
at age 11 were less likely to persistently smoke cigarettes
in early adolescence (from age 13 to 17) compared with
those in the low-ability group. In contrast, they were
more than twice as likely to drink alcohol regularly, occasionally or persistently across three study observations.
Those with medium or high ability were more likely to
use cannabis occasionally or persistently, but the association was not signiﬁcant for the high-ability group.
Medium or high ability at age 11 were both associated
with regular and persistent alcohol use in later adolescence (from age 18 to 20), and with occasional and persistent cannabis use.
Strengths of the study include the large sample size,
representative of an entire school year at recruitment,
with seven follow-ups from age 13 to 20. This allowed us
to consider the association between academic ability at
age 11 and the onset and persistence of substance use
across adolescence. Results may not generalise to independent schools, where only 34% had available data on
Key Stage 2 scores, or to schools in other countries.
One limitation of the study is the lack of detail available on substance use. For instance, regularity of cannabis use was not available until age 18–20. No data on
quantity of alcohol typically consumed, nor amount of
cannabis use were available. Use may be regular but
light or sporadic but heavy and/or hazardous. This is
potentially important, given the known association
between lower cognitive ability and more hazardous or
‘binge drinking’ seen in adults.28 A further limitation is
that data on cigarette smoking were not available after
age 16. There is potential for biased estimates, given
that the analytic sample was signiﬁcantly older and comprised more pupils with high socioeconomic status. We
did evaluate these differences however, and did consider
loss to follow-up for the later adolescent period. Low
ability pupils will be under-represented in our analytic
sample (and in those recruited to the study population)
which will have led us to underestimate the associations
observed. Finally, the association between childhood
6

academic ability and comorbid use of all three substances was not analysed in this study. Comorbid use of
cigarettes, alcohol and cannabis is a common occurrence in the adolescent population33 and a recent analysis of a New Zealand cross-sectional study found that
low academic ability was associated with a greater incidence of comorbid substance use in 14–15-year olds.34
The fact that we observed quite different associations
between academic ability and smoking, alcohol and cannabis provides support for our decision to consider
them individually.
Our ﬁnding that adolescents with high academic
ability are less likely to smoke but more likely to drink
alcohol regularly and use cannabis is broadly consistent
with the evidence base on adults.11 17 22–26 28–31 The
reason for these associations is not fully understood, but
several possible explanations have been proposed.
Although cognitive ability is broadly associated with
better life chances23 24 and healthier life choices,31 35
cognitive ability is positively correlated with the personality trait ‘openness to experience’ which might encourage high-ability children to experiment with alcohol or
cannabis.28 31 36 The fact that this association persisted
across the entire adolescent period and was strongest for
persistent use, however, provides evidence against this
hypothesis. Another explanation is that more able children are known to be accepted by older peers, who
might have access to cannabis.31 Higher ability children
might also be more honest in their self-reported behaviour,37 which we could not evaluate in this study. It is
also possible that low-ability children lacked the literacy
skills to recognise ‘cannabis’ as a drug they had used,
although 14 commonly used synonyms were provided
(weed, hash etc). Parental inﬂuence might partly
explain the association with alcohol, since parents with
high cognitive ability and socioeconomic status are
known to drink alcohol more regularly (although less
hazardously).38 Adults with high ability are more likely
to respond to public health advice not to smoke, which
they may share with their children. The ﬁnding that the
association between academic ability and cannabis use
in early adolescence was non-linear is unusual. A potential explanation for this is that perhaps high-ability adolescents are more likely to experiment but are initially
cautious of illegal substances in early adolescence as
they are more aware of the immediate and long-term
repercussions that breaking the law may incur than
those with lower academic ability. Further to this point,
available data on KS2 results are limited. For each
student, a score was given for each individual subject—
Maths, English and Science—as well as an average, but
subscales of KS2 results (eg, verbal ability in English)
were not available within the ﬁrst author’s data access
agreement from UK Data Service. This is a limitation as
subscales of individual subjects may play different roles
in the associations observed in the results.
Subject-speciﬁc associations should be considered in
future research.
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may have led us to underestimate slightly the effect sizes
we observed within the analytic sample. Results were not
materially different after excluding participants with
onset of substance use in late adolescence (n=683) (see
online supplementary appendix 5). High ability was
associated with being less likely to engage in hazardous
alcohol consumption, suggesting that to the regularity of
consumption has the opposite association with ability
than hazardous consumption (see online supplementary
appendix 6). We also repeated the analyses with higher
cut-off points for determining regularity of substance
use, and found that the associations were slightly stronger, but with little change to overall patterns of results or
conclusions drawn.

Open Access
offer further opportunities to evaluate the relationship
between ability and substance use and how it tracks into
adulthood.
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