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ABSTRACT
Background Poor academic performance in childhood
is associated with suicide attempt in adulthood, but the
mechanisms are not known. We investigated educational
attainment as a possible pathway.
Methods We followed two sets of cohorts, born around
1950/1970, respectively, in the Swedish populationrepresentative ‘Evaluation Through Follow-up’ study for
a ﬁrst suicide attempt in national records up to 2013.
Data on grade point average (GPA) at age 13/16 and
educational attainment (years of schooling) in adulthood
were used. The path models included linear and Cox
proportional hazards regressions. A model with matched
age range during follow-up was used to compare the
cohorts.
Results In the 1970 cohort, the association between
GPA and suicide attempt between age 26 and 46 was
partly mediated by attained education (total association,
β=−0.82; via education: −0.29, per SD increase in GPA),
but GPA also had a direct path to suicide attempt (β=
−0.53). There was no evidence of such a pathway in the
1950 cohort between age 41 and 65. In the age-matched
analysis, at age 26–46, the association between GPA and
suicide attempt was stronger in the 1970 cohort
compared to the 1950 cohort (β=−0.72 and −0.24,
respectively).
Conclusions Differences in attained education seem to
partly explain the associations of academic performance
with suicide attempt up to middle age. Furthermore, there
is some indication that academic performance may have
become more important for young people’s mental health
than it was in previous generations.

INTRODUCTION
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Suicide rates in Sweden are near the average of highincome countries, and reducing the number of suicides is a governmental goal.1 However, the pathways leading up to suicidal behaviour are complex
and difficult to map out, and include distal and
proximal risk factors both at the individual and the
societal level.2
One possible hypothesis is that the risk of suicide
in adulthood increases as a result of early difficulties
in school followed by a weaker educational and
socioeconomic status (SES). The association
between poor academic performance in childhood
or adolescence and suicidal behaviour in adulthood,
shown in previous studies,3–7 is remarkably strong,
with up to fourfold or fivefold risks of suicide3 and
suicide attempt6 7 for people with the lowest quarter
compared to the highest quarter of school grades. In

addition, this association seems robust to multivariable adjustment for socioeconomic and demographic factors in childhood.3–6 Further, social
inequalities in suicidal behaviour are well documented, with higher risks of attempted and completed
suicide associated with lower education and
income.8 9 We are not aware of any studies examining this hypothetical pathway.
Nor has it been studied whether the association
between poor academic performance and later risk
of suicidal behaviour has increased over time,
though there is some evidence on other mental
health outcomes.10 The educational and labour market structure in many high-income countries,
including Sweden,11 has changed over recent decades, and the proportion of jobs with low educational demands has diminished. People with weak
academic performance and low level of education
may thus have become an increasingly disadvantaged group.
We aimed to investigate pathways from childhood cognitive ability, grade point average (GPA)
and SES to subsequent suicide attempt in nationally representative cohorts of Swedish school
children. Childhood cognitive ability was
included since we have previously found
a pathway from lower cognitive ability, measured
with an IQ-type test, to the risk of suicide
attempt through GPA.7 Specifically, we aimed to
investigate whether the association of GPA and
suicide attempt was, to any extent, mediated by
attained education and level of income in adulthood, and to compare the associations of cognitive ability and GPA with suicide attempt
between two generations who entered adulthood
in the 1970s and the 1990s.

METHODS
The ‘Evaluation Through Follow-up’ (ETF) study
was initiated in the 1960s at the University of
Gothenburg, with the aim to collect data for longitudinal studies on educational and occupational
careers. Statistics Sweden, an administrative agency
responsible for official and governmental statistics,12
stored the data. The data have been collected in
waves, with cohorts of pupils born about 5 years
apart, except for a longer gap between the two first
and the subsequent cohorts for practical and financial
reasons. The cohorts comprise nationally representative samples of about 10% of the population. More
information about the project is found on the ETF
website.13
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Procedure
The four oldest cohorts are included in the present study, with
pupils born in 1948, 1952, 1967 and 1972 (N=9208, 8347,
7562 and 7425, respectively). The two older and the two
younger cohorts were pooled to create two larger samples, henceforth labelled ‘the 1950 cohort’ and ‘the 1970 cohort’, respectively. The cohort data were linked to national registers and
databases, using the personal identification number that every
Swedish resident holds, and anonymised by Statistics Sweden. We
excluded individuals with a suicide attempt before the start of the
follow-up, and those who immigrated to Sweden later than 5
years before the school grades were set, because academic and
cognitive test performance in newly immigrated students is likely
affected by, for example, unfamiliarity with the language. In the
1950 and 1970 cohorts, respectively, 17 555 (80%) and 14 987
(81%) had complete data and were eligible for follow-up. Most
of the exclusions were due to missing IQ scores (11%; most often
due to sickness or other school absence) or incomplete or missing
grades (4%).

Data
Details on the variables in the study are presented in online
supplemental table S1.

Academic performance
GPA from the last year of compulsory school was used as
a measure of academic performance. In the 1950 cohort, school
grades were retrieved from the sixth school year, at age approximately 13. (After that, compulsory 9-year schooling was implemented in Sweden, with no grades given during the sixth
school year.) In the 1970 cohort, school grades were retrieved
from the ninth school year, at age approximately 16. As these
grades were decisive for admission to upper secondary schools,
incentives to perform well were strong. Information on school
grades were mainly retrieved from the ETF database, but for
participants born in 1972, this data was available from the
Statistic Sweden’s school register.

Other pathway covariates
Childhood cognitive ability was measured with an IQ-type test
administered in the sixth school year, at age about 13, and registered in the ETF data. The IQ test is described in detail
elsewhere14 15 and has been tested for reliability against the
Swedish conscription test of general cognitive ability with
a correlation of 0.78.16 In short, this paper-and-pencil test consisted of three subtests of verbal ability, spatial ability and induction/reasoning, with a total maximum of 120 points. Information
on educational attainment and, for the 1950 cohort, income was
obtained from the Longitudinal Integration Database for Health
Insurance and Labour Market Studies longitudinal integration
database for health insurance and labour market studies.17

National Inpatient Register. This register covers almost all inpatient psychiatric care since 1973 and is administered by the
Swedish National Board of Health and Welfare.18 Cases with
undetermined intent were included, in accordance with standard
procedures in Swedish register-based studies,19 to mitigate
under-reporting and demographic and temporal variations in
the recording of intent.

Statistical analyses
We used path models to investigate associations between IQ,
academic performance, educational attainment, level of
income and suicide attempt. The participants were followed
from 1 January the year after the recording of educational
level up until 31 December 2013, date of suicide attempt,
emigration or death due to any cause, whichever came first.
The analyses were repeated with a follow-up from age 26 to
41/46 in both cohorts for an age-matched comparison. The
timeline is depicted in figure 1. Since the association between
GPA and suicide attempt may differ by sex,7 interaction with
sex was investigated with an interaction term (GPA×sex), but
no evidence of an interaction was found at the 0.05 level.
Possible non-linear associations of IQ and GPA with suicide
attempt were investigated by adding quadratic terms to the
regression models (IQ×IQ;GPA×GPA), but no evidence of
non-linearity was found at the 0.05 level. Differences in the
distribution of covariates by suicide attempt were investigated
with t-tests and chi-square tests (table 1).
GPA, grade point average; SEK, Swedish krona; SES, socioeconomic status.
In sensitivity analyses, we repeated the main analysis excluding
events with undetermined intent to check if the results were
biased due to misclassification. Additionally, we excluded all
participants with a psychiatric diagnosis in the inpatient register
before age 25 (the start of follow-up in the 1970 cohort) to check
for a possible effect of reversed causality. All analyses were conducted with Mplus 7.3 statistical software.

RESULTS
During follow-up, there were 184 first suicide attempts in
inpatient care in the 1950 cohort (90 in women, 94 in men)
and 172 in the 1970 cohort (84 in women, 88 in men).
Average GPA and IQ were lower in participants with
a suicide attempt, and more so in the 1970 cohort than in
the 1950 cohort (table 1). Lower educational attainment and
having a parent with a psychiatric diagnosis or suicidal behaviour were more common in those with a suicide attempt in
both cohorts, but a low SES in childhood was more common
in those with a suicide attempt only in the 1950 cohort.

Confounders
Parental occupational level, as registered in the National
Censuses when the participants were at age 7–13 years, was
used as a measure of childhood SES. Information on parents’
suicidal behaviour and psychiatric diagnosis was obtained from
the National Inpatient Register.18

Outcome: suicide attempt
Information on severe suicide attempts requiring inpatient care
(at least one overnight stay at the hospital) was obtained from the
2

Figure 1 Timeline, with time of measurements and follow-up periods.
GPA, grade point average.
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Table 1 Distribution of the covariates in the cohorts, in total and by suicide attempt status
Total

No suicide attempt

Suicide attempt

P value

The 1950 cohort
N

17 555

17 371

184

GPA, age 13 years. Mean (SD)

3.18 (0.87)

3.18 (0.87)

3.06 (0.84)

0.06

IQ test score, age 13 years. Mean (SD)

64.7 (17.6)

64.8 (17.5)

61.8 (18.6)

0.02

3986 (22.7)

3939 (22.7)

47 (25.5)

Educational level, age 38/43 years. N (%)
Primary and lower secondary, ≤9 years

0.06

Upper secondary, short track, 10–11 years

5915 (33.7)

5841 (33.6)

74 (40.2)

Upper secondary, long track, 12 years

2218 (12.6)

2196 (12.6)

22 (12.0)

5436 (31.0)

5395 (31.1)

41 (22.3)

Income*, age 38/43 years. Mean (SD)

Post secondary, >12 years

145.3 (92.2)

145.4 (92.5)

131.3 (58.0)

Parent’s low SES†, age 7/12 years. N (%)

9477 (54.0)

9361 (53.9)

116 (63.0)

0.01

Parents’ psychiatric diagnosis or suicidal behaviour, age 20/25–60/65 years‡. N (%)

1991 (11.3)

1954 (11.2)

37 (20.1)

<0.001

Women, N (%)

8674 (49.4)

8584 (49.4)

90 (48.9)

0.89

14 987

14 815

172

<0.01

The 1970 cohort
N
GPA, age 16 years. Mean (SD)

3.27 (0.76)

3.28 (0.76)

2.68 (0.88)

<0.001

IQ test score, age 13 years. Mean (SD)

69.6 (17.4)

69.7 (17.4)

61.2 (17.2)

<0.001

1787 (11.9)

1726 (11.7)

61 (35.5)

Educational level, age 26 years. N (%)
Primary and lower secondary, ≤9 years

<0.001

Upper secondary, short track, 10–11 years

6479 (43.2)

6398 (43.2)

81 (47.1)

Upper secondary, long track, 12 years

4361 (29.1)

4341 (29.3)

20 (11.6)

2358 (15.7)

2348 (15.8)

10 (5.8)

Parent’s low SES†, age 13 years. N (%)

Post secondary, >12 years

6194 (41.3)

6126 (41.3)

68 (39.5)

0.63

Parents’ psychiatric diagnosis or suicidal behaviour, age 1/6-41/46 years‡. N (%)

2959 (19.7)

2908 (19.6)

51 (29.7)

<0.01

Women, N (%)

7286 (48.6)

7202 (48.6)

84 (48.8)

0.96

*Annual income in 1000 Swedish kronor/SEK.
†Manual occupation, farmers or no registered occupation.
‡The participants’ age of measurement refers to parents’ psychiatric diagnoses and suicide attempts, while parents’ death by suicide was measured between participants’ age 0/4 years and 60/65
years in the 1950 cohort and 0 years and 41/46 years in the 1970 cohort. Details on age and years of measurements are presented in online supplemental table S1.
GPA, grade point average; SEK, Swedish krona; SES, socioeconomic status.

Path analysis: mediation by education and income
In the 1950 cohort, there were no clear associations of GPA and
education with suicide attempt between age 40/45 and 60/65 (the
older age for those with birth year 1948; figure 2 and online
supplemental table S2). By contrast, IQ was associated with
suicide attempt, mainly through a direct path (online supplemen
tal table S2: total association HR 0.85, 95% CI 0.73 to 0.99). In
the 1970 cohort, GPA was associated with suicide attempt
between age 26 and 41/46 (figure 2: β=−.53). Education was
also associated with suicide attempt (β=−0.49), and about onethird of the association between GPA and suicide attempt was

mediated by attained education. Taking this pathway into
account, the total association corresponded to an approximately
halved risk of suicide attempt for each SD increase in GPA (online
supplemental table S2: HR 0.44, 95% CI 0.36 to 0.54). IQ had
only an indirect association, through GPA and education (total
association HR 0.60, 95% CI 0.52 to 0.70).
Adding income in middle age (available only for the 1950 cohort)
to the model did not affect the associations between the other
variables (online supplemental figure S1). However, an increase in
educational attainment was associated with a higher income
(β=0.20), which in turn was associated with a reduced risk of suicide
attempt (online supplemental figure S2 and supplemental table S3).

Path analysis: the 1950 versus the 1970 cohort at the same age

Figure 2 Associations between childhood IQ, GPA, attained educational level and subsequent suicide attempt. For each parameter, the ﬁrst
value is for the 1950 cohort and the second value for the 1970 cohort.
The associations are adjusted for sex, childhood socioeconomic position,
and parent’s psychiatric diagnosis and suicidal behaviour. GPA, grade
point average. *p < 0.001, †p < 0.05.

In the age-matched analysis, associations between GPA and suicide attempt were evident in both cohorts, but the association
was stronger in the 1970 cohort than in the 1950 cohort (β=
−0.72 and −24, respectively; figure 3). Furthermore, GPA
mediated the association between IQ and suicide attempt in
both cohorts; partly in the 1950 cohort and completely in the
1970 cohort (online supplemental table S4).
In sensitivity analyses, the results were very similar to those
from the main analysis (online supplemental table S5). Excluding
all participants who obtained a psychiatric diagnosis in inpatient
care up to age 26 (to check for reverse causality) and all events of
self-harm with undetermined intent (to check for misclassification bias) did not affect the associations.

Sörberg Wallin A, et al. J Epidemiol Community Health 2020;0:1–6. doi:10.1136/jech-2020-214402

3

J Epidemiol Community Health: first published as 10.1136/jech-2020-214402 on 12 August 2020. Downloaded from http://jech.bmj.com/ on May 14, 2021 by guest. Protected by copyright.

Original research

Figure 3 Associations between childhood IQ, GPA and subsequent
suicide attempt when restricting the follow-up period to ages 26–41/46.
For each parameter, the ﬁrst value is for the 1950 cohort and the second
value for the 1970 cohort. The associations are adjusted for sex, childhood socioeconomic position, and parent’s psychiatric diagnosis and
suicidal behaviour. GPA, grade point average. *p < 0.001, †p < 0.05.

DISCUSSION
We followed two nationally representative samples of Swedish
women and men for a maximum of 21 years for a pathway
analysis of IQ and academic performance (GPA) in adolescence,
and SES (education and income) and suicide attempt in adulthood. In the younger sample, born around 1970 and reaching
adulthood in the 1990s, there was an indirect path from lower
GPA to suicide attempt from age 26 until midlife through lower
educational attainment, but also a direct path. In those born
around 1950, too, lower GPA was associated with suicide attempt
until midlife but not in a later follow-up period up to age 65. In an
age-matched analysis, the association between GPA and suicide
attempt from age 26 until midlife was stronger in participants
born around 1970 compared with those born around 1950.

Comparison with previous studies
Previous studies from Sweden5–7 and New Zealand20 have also
shown a strong association between low academic performance
and an increased risk of suicide attempt in young adulthood. In
line with our findings, previous Swedish studies have found the
association between academic performance and suicidal behaviour to be robust when controlling for various background
factors, including social and socioeconomic factors.3–6
A previous study on the same 1950 cohort as in the present study
found an association between academic performance and suicide
between age 13 and 55,14 but we are not aware of any previous
studies investigating associations between academic performance
and suicide attempt after midlife. Nor are we aware of any study
examining the mediating role of attained SES in the association.
However, in a survey-based study of the association between GPA
and suicide attempt in Swedish adults born between 1969 and
1988, educational attainment and other social factors measured at
age 18–33 were found to have only a limited explanatory effect in
multivariate adjustment.5 In that study, the mediators in adulthood
were measured earlier in the life-course as compared to the present
study and, furthermore, suicide attempts were self-reported.
We are not aware of any previous studies investigating the
associations between academic performance and suicide attempt
across generations. However, in a recent Swedish study of associations between academic performance and disability benefits
due to mental health disorders in young adulthood, the association increased across graduation years 2000–2007.10 Thus, academic performance seems to have increased in importance for
mental health outcomes even in recent years.

Interpretation
There are various possible interpretations of the association
between low academic performance and suicide attempts in
4

adulthood. As mentioned earlier, previous studies of the relationship between academic performance and later suicidal behaviour
have controlled for circumstances in childhood, such as social
and socioeconomic conditions, and found that the association has
been left largely unaffected.4–6 However, residual confounding is
still plausible, such as from early-life mental health problems. For
example, externalising problems such as impulsivity, attention
deficits and hyperactivity problems, which may hamper learning
and performance from an early age, have been commonly mentioned in the literature on academic achievement21 22 and may
increase the risk of suicidal behaviour.23
Cognitive ability has been suggested as a possible confounder
in the association between academic performance and subsequent suicidal behaviour.4 5 However, the results in this and
a previous study,7 partly overlapping with the present one, do
not support this hypothesis. Instead, cognitive ability seems to
operate through academic performance in the pathway to the risk
of suicide attempt.7
A path from poor academic performance to suicide attempt in
adulthood, that is not fully explained by confounding factors, is
also possible. In the path analysis, we found support for the
hypothesis that a lower SES, in terms of educational level, partly
mediated this association in the 1970 cohort. During adolescence, which has been described as a sensitive period in an
individual’s life, academic success is one essential factor that
projects far into adulthood24; a social stratification occurs
whereby higher-performing students have better access to higher
education. Education is a well-established social determinant of
health, associated with an increased control over one’s life as well
as a better socioeconomic situation25; therefore, this seems to be
a plausible explanation.
If real, the strengthening of the association between the two
generations possibly reflects an increased importance of academic performance and educational attainment for well-being
and mental health during the past decades. A long-term trend
towards more high-educated people in the population11 26 may
have had a negative impact on those who, for various reasons, did
not acquire such education. In Sweden, the economic crisis in the
1990s reduced the employment opportunities for low-skilled
young people in particular and fuelled the educational trend.11
A national expansion of education was encouraged by the
government,11 and ‘over-educated’ people competing for jobs
with low educational requirements became increasingly
common.11 27 We could not include attained education and
level of income in our age-matched cohort comparison, but this
possible explanation should be subject for future investigations,
especially since associations of educational attainment and
income with suicide seem to have increased over the recent
decades.28–30

Implications
Poor academic performance is an important predictor of suicide
attempts for a long time after the school years, and possibly even
more today than in previous generations. Furthermore, a low
level of education in adulthood may contribute to this association, in agreement with known socioeconomic differences in
suicide risk on the population level.8 31 Thus, interventions targeting the unequal socioeconomic distribution of suicidal behaviour, throughout the life course, are of major public health
importance. Additionally, a need for a discussion about the effects
of increased educational requirements in society, and the strong
emphasis on academic performance, may be indicated. Some
scholars argue that formal education has become increasingly

Sörberg Wallin A, et al. J Epidemiol Community Health 2020;0:1–6. doi:10.1136/jech-2020-214402

J Epidemiol Community Health: first published as 10.1136/jech-2020-214402 on 12 August 2020. Downloaded from http://jech.bmj.com/ on May 14, 2021 by guest. Protected by copyright.

Original research

important on the labour market over the last decades, up to a level
where it is necessary in order to be at all employable.26 32
However, more research and insight into the mechanisms is
needed.
The path to educational inequalities in suicidal behaviour starts
early. We could measure cognitive ability in childhood as one
characteristic at the beginning of this path, but other characteristics are also affecting academic performance, including conscientiousness, self-efficacy and externalising problems such as
impulsivity.21 22 33 Raising general cognitive ability as a means to
reduce the risk of suicidal behaviour is probably not feasible, but
other early characteristics and conditions among individuals may
possibly be targets for intervention in the school setting. For
example, programmes to enhance social and emotional skills
have been found to be effective in improving performance and
lowering emotional distress in school children.34

Strengths and limitations
The cohorts in this study were nationally representative samples
of Swedish women and men, with a high participation rate.
Linkage to national registers provided reliable information on
school grades and severe suicide attempts, with follow-up
throughout middle age.
There are also limitations to our study. First, because information on suicide attempt was obtained from hospital records and
not from self-reports, attempts that did not require medical care
are not accounted for. Second, we studied individuals with a first
suicide attempt after age 26, and these results may not be generalisable to those with a suicide attempt at a younger age. Third,
control of confounding from early psychiatric problems is limited
since we had data only on inpatient psychiatric care, and only
from 1973 onwards. Furthermore, data on early-life factors such
as birth weight and birth order2 were not available, but these are
generally weak predictors and thus unlikely to act as important
confounders in the present study. Fourth, school grades for the
1950 cohort were taken from sixth grade, at age 13, while school
grades for the 1970 cohort were taken from ninth grade, at age
16, which is due to curriculum changes over time. We do not
know whether GPA because of this captures academic performance somewhat differently during the different periods and
thus influenced the comparison, but it cannot be ruled out.
Recent findings by Richard-Devantoy et al35 give some indication
that poor academic ability at age 16 better predicts suicide later in
life than does poor academic ability in childhood.

CONCLUSION
Poor academic performance was associated with suicide attempt
in adulthood, both in people who were children in the 1950s and
in those who were children in the 1970s. Low attained SES, as
measured through education, may have contributed to these
associations. Furthermore, our study suggests that poor academic
performance may have a stronger association with the risk of
suicide today than it had in previous generations.

What is already known on this subject
► Poor academic performance predicts suicidal behaviour in

adulthood. Low SES in terms of low educational attainment is
a risk factor for suicidal behaviour and might be part of the
pathway.

What this study adds
► We identiﬁed a pathway from general cognitive ability and

academic performance through educational attainment to the risk
of suicide attempt in adulthood in people born around 1970 who
were followed to age 46. We found no evidence of such a pathway
in people who were born around 1950 and followed up to age 65.
However, an association between academic performance and
suicide attempt up to age 46 was found in both cohorts, but this
association was much stronger in the younger cohort. Academic
performance may have become more important for people’s
mental health than it was in previous generations.
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