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Abstract

Background. Adolescent mental health difficulties are increasing over time. However, it is not
known whether their adulthood health and socio-economic sequelae are changing over time.
Methods. Participants (N = 31 349) are from two prospective national birth cohort studies:
1958 National Child Development Study (n = 16 091) and the 1970 British Cohort Study
(n = 15 258). Adolescent mental health was operationalised both as traditional internalising
and externalising factors and a hierarchical bi-factor. Associations between adolescent psycho-
pathology and age 42 health and wellbeing (mental health, general health, life satisfaction),
social (cohabitation, voting behaviour) and economic (education and employment) outcomes
are estimated using linear and logistic multivariable regressions across cohorts, controlling for
a wide range of early life potential confounding factors.
Results. The prevalence of adolescent mental health difficulties increased and their associa-
tions with midlife health, wellbeing, social and economic outcomes became more severe or
remained similar between those born in 1958 and 1970. For instance, a stronger association
with adolescent mental health difficulties was found for those born in 1970 for midlife psy-
chological distress [odds ratio (OR) 1970 = 1.82 (1.65–1.99), OR 1958 = 1.60 (1.43–1.79)],
cohabitation [OR 1970 = 0.64 (0.59–0.70), OR 1958 = 0.79 (0.72–0.87)], and professional
occupations [OR 1970 = 0.75 (0.67–0.84), OR 1958 = 1.05 (0.88–1.24)]. The associations of
externalising symptoms with later outcomes were mainly explained by their shared variance
with internalising symptoms.
Conclusion. The widening of mental health-based inequalities in midlife outcomes further
supports the need to recognise that secular increases in adolescent mental health symptoms
is a public health challenge with measurable negative consequences through the life-course.
Increased public health efforts to minimise adverse outcomes are needed.

Introduction

Common mental health problems, such as anxiety and depression are a leading cause of disease
burden (Whiteford et al., 2013). Estimated high prevalence of common mental health problems
in children and adolescents is of particular concern as early onset symptoms often persist into
adulthood (Last, Hansen, & Franco, 1997; Pine, Cohen, Gurley, Brook, & Ma, 1998), causing
substantial health and social costs in adult life (Colman et al., 2009; Goodman, Joyce, &
Smith, 2011; Ploubidis, Batty, Patalay, Bann, & Goodman, 2021). Mental ill-health frequently
occurs in childhood and adolescence, with one in eight 5–19 year olds with a diagnosable dis-
order and a higher proportion of young people reporting high levels of internalising and exter-
nalising symptoms (Deighton et al., 2019; Sadler et al., 2018). It has also been observed that the
prevalence of mental ill-health symptoms is changing across generations, with twice as many
young people in the UK reporting frequent feelings of depression and anxiety from 1986 to
2006 (Collishaw, Maughan, Natarajan, & Pickles, 2010), and almost twice as many adolescents
experiencing high depressive symptoms in 2015 compared to 2005 (Patalay & Gage, 2019).

Studies providing evidence for the association between adolescent mental ill-health and psy-
chosocial adult outcomes have been recently reviewed (Clayborne, Varin, & Colman, 2019;
Erskine et al., 2016), highlighting that adolescent mental ill-health has negative associations
with several domains in adulthood, including socio-economic outcomes and physical and mental
health. However, it is unclear whether the magnitude of these associations is also changing across
cohorts. Investigating this may help inform health policy and planning in relation to the conse-
quences and burden associated with increasing trends in adolescent mental health problems.
Studies of adulthood outcomes in relation to adolescent mental health have been conducted
using the British birth cohorts (Colman et al., 2009; Goodman et al., 2011; Richards et al.,
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2009), but with one recent exception examining alcohol
outomes (Ning, Patalay, Maggs, & Ploubidis, 2021), to our knowl-
edge no investigations of differences between cohorts has been
undertaken to-date, possibly due to the requirement of a sequence
of long running longitudinal studies to do so. A recent study
investigated the association between childhood mental health diffi-
culties at age 7 and adolescent outcomes (14–16 years) in three
cohorts and their findings indicate that these associations are simi-
lar magnitude across cohorts and might be getting slightly stronger
for some outcomes in recent generations (Sellers et al., 2019).

In adolescent mental health, common difficulties are usually
represented in two domains, internalising and externalising
symptoms, which exhibit above chance levels of co-morbidity
and have common antecedents (Patalay, Moulton, Goodman, &
Ploubidis, 2017). Internalising psychopathology is indicated by a
liability to experience mood and anxiety related symptoms,
whereas externalising psychopathology is indicated by a liability
to experience antisocial behavioural related symptoms, substance
use disorders, childhood oppositional defiance/conduct disorder,
and adult antisocial personality (Caspi et al., 2014; Krueger et al.,
2002). Regarding adult outcomes, there is some evidence that
externalising difficulties might have stronger negative associations
with educational and economic outcomes (Colman et al., 2009;
Richards et al., 2009). However, it is unclear whether this is still
the case when the shared variance with internalising symptoms
is accounted for. In recent years, to account for their comorbidity
and permit investigation of overall levels of mental health difficul-
ties, mental health has been conceptualised as a general psycho-
pathological construct that reflects shared variance between
internalising and externalising symptoms (Caspi et al., 2014;
Lahey et al., 2012). In young people this general psychopathology
factor explains between 70% and 80% of the variance in sympto-
mology, and is highly predictive of future outcomes (McElroy,
Belsky, Carragher, Fearon, & Patalay, 2018; Patalay et al., 2015).

The current study aimed to investigate whether cohort moder-
ated the strength of associations between adolescent psychopath-
ology (at age 16) and a wide range of health and wellbeing, social
and economic outcomes in mid-life (at age 42) using simultan-
eous analysis of identically measured exposure, outcomes, and
controls across the 1958 National Child Development Study and
the 1970 British Cohort Study. In addition, adolescent mental
health was conceptualised as traditional two-domains (internalis-
ing and externalising difficulties) and also using a more recent
bi-factor general psychopathology approach. A range of health
and wellbeing (mental health, general health, life satisfaction),
social (cohabitation, voting behaviour) and economic (education
and employment) outcomes were investigated to provide a com-
prehensive picture of the health and socioeconomic consequences
related to adolescent mental health and whether these are chan-
ging across cohorts.

Methods

Participants

This study used data from 31 349 participants from two British
birth cohort studies.

1958 NCDS

The 1958 National Child Development Study (1958 NCDS) fol-
lows the lives of 17 415 people born in England, Scotland and

Wales in a single week of 1958 (Power & Elliott, 2006). Since
the birth survey in 1958, there have been 11 further surveys of
the cohort members at ages 7, 11, 16, 23, 33, 42, 44, 46, 50, 55
and 62 years. In 2000 at age 42 years, 11 419 study members
(50.7% female) participated in the survey. The analytic sample
for this study consisted of 16 091 participants (92.39% of the ori-
ginal sample) having excluded those who had died or emigrated
by age 42 years.

1970 BCS

The 1970 British Cohort Study (1970 BCS) follows the lives of 17
198 people born in England, Scotland and Wales in a single week
of 1970 (Elliott & Shepherd, 2006). Since the birth survey in 1970,
there have been ten surveys at ages 5, 10, 16, 26, 30, 34, 38, 42, 46
and 50 years. In 2012 at age 42 years 9841 study members
(52.20% female) participated in the survey. The analytic sample
for this study consisted of 15 258 participants (88.72% of the ori-
ginal sample) having excluded those who had died or emigrated
by age 42 years.

Measures

Mental health at age 16
At age 16 one parent (usually the mother) of both 1958 NCDS
and 1970 BCS cohort members completed the Rutter A scale
(Rutter, 1970), consisting of 18 symptoms for which the parent
was asked to indicate whether each ‘does not apply’, ‘applies
somewhat’ or ‘definitely applies’. Confirmatory 2-factor and
bi-factor analyses were applied to derive latent factor scores,
which were treated as continuous measures of internalising and
externalising symptoms and general psychopathology.

Health and wellbeing outcomes at age 42
At age 42 psychological distress was measured in both cohorts
using the nine item version of the Malaise Inventory (Rodgers,
Pickles, Power, Collishaw, & Maughan, 1999), which includes
items assessing presence of symptoms such as ‘feel miserable
and depressed’, ‘get worried about things’ and ‘get easily upset
or irritated’. On the sum score, a high score indicates greater psy-
chological distress and there is an established cut-off of a score of
above 3 indicating high psychological distress (Ploubidis, Sullivan,
Brown, & Goodman, 2017; Rutter, Tizard, Yule, Graham, &
Whitmore, 1976).

Life satisfaction was assessed by the question ‘How had life
turned out so far’: on a scale of 0–10, where 0 is not at all satisfied
and 10 is completely satisfied. General state of health was also
measured in both cohorts at age 42. In the 1958 NCDS cohort
members were asked to rate their general health using four cat-
egories (1 = Excellent, 2 = Good, 3 = Fair, 4 = Poor), and in the
1970 BCS cohort members were asked to rate their general health
using five categories (1 = Excellent; 2 = Very good; 3 = Good; 4 =
Fair; 5 = Poor). To harmonise this variable, the linear stretch
method was applied to each general health measure (de Jonge,
Veenhoven, & Arends, 2014).

Social and economic outcomes at age 42
Whether the cohort member lives with a spouse or partner, their
highest academic qualification, their employment status (man-
agerial/professional/non-managerial/professional/never worked/
long-term unemployed), and whether the cohort member voted
in the last general election was recorded in both cohorts at age
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42. A binary variable was derived for highest academic qualifica-
tion, which represented those who had a degree (coded 1) v. those
who had no or other qualifications (coded 0). A binary variable
was also derived for employment status which represented those
in professional managerial positions (coded 1) v. those in any
other employment status.

Covariates
Socio-economic and health covariates derived from birth and
early childhood were included in the analysis. All covariates
were measured identically between cohorts.

Covariates derived from birth and early childhood included
birth weight, maternal smoking during pregnancy, whether
cohort members were breastfed, childhood cognition and child-
hood body mass index. Covariates derived from parents included
paternal social class at age 10/11 years (higher managerial, admin-
istrative and professional occupations, intermediate occupations,
routine and manual occupations), housing tenure of parents at
age 10, whether the mother of the participants was employed
(birth to age 5 years), divorced (by age 10 or 16 years), and
years of education of mother and father.

Statistical analysis

Latent variable measurement models
Measurement models were estimated with the age 16 mental
health measure. Confirmatory factor analyses (CFA) were con-
ducted to test two models. A 2-factor model was estimated
which confirmed the factor structure for internalising and exter-
nalising psychopathology. Second, a bi-factor model where each
symptom loads on to general psychopathology as well as interna-
lising and externalising factors. CFA models were estimated using
Mplus 8 (Muthén & Muthén, 2013) and the weighted least square
mean and variance estimator was used for categorical manifest
variables (Beauducel & Herzberg, 2009). We tested the measure
for invariance between cohorts and found it to be invariant at
the configural, metric and scalar levels, indicating between cohort
comparisons could be made using this measure (see online
Supplementary Table S1) (Gregorich, 2006).

To compare the relative variance explained of both the general
and specific factors, the explained common variance (ECV) for
each factor was calculated for externalising, internalising and gen-
eral psychopathology. ECV values range from 0 to 1, with values
closer to 1 suggesting a greater share of variance explained. There
are no established cut-offs in ECV values; it has been suggested
that ECV values ranging from 0.60 to 0.85 indicate that a factor
is the main source of shared variance (Reise, Scheines,
Widaman, & Haviland, 2012).

Missing data
Multiple imputation using chained equations was implemented to
impute missing data on all exposures, covariates and outcomes,
with 50 imputations conducted separately in both cohorts (see
online Supplementary Table S4 for counts and percentages of
non-imputed data for each predictor and outcome). This multiple
imputation approach includes a number of covariates and auxil-
iary variables in the models, which improves the plausibility of
the missing at random (MAR) assumption (Little, Jorgensen,
Lang, & Moore, 2014; Mostafa et al., 2021).

Regression analyses
Linear and logistic multivariable regression models were fitted to
test associations between psychopathology at age 16 and health
and socio-economic outcomes at ages 42, adjusting for a rich
set of early life covariates. Data from both cohorts were combined
in a single dataset post imputation and model comparison tests
between models with and without cohort interactions were con-
ducted. Where log-likelihood tests indicated that the models with
cohort interactions had better fit, we present stratified models by
cohort to help illustrate the direction and size of the coefficients in
each cohort. Given significant improvements in model fit when
including cohort × age 16 mental health interaction terms, stratified
models are presented by cohort for all outcomes. We further illustrate
the cohort differences in exposure–outcome associations across the
distribution of the exposure using predictive margins from the regres-
sion models. We also investigated whether associations between ado-
lescent mental health and midlife outcomes differed between sexes
using sex*cohort*age 16 mental health interactions. An alpha level
of 0.05 was used with adjustment made for rate of false discovery
due to multiple outcomes testing using the Benjamini–Hochberg pro-
cedure (Benjamini & Hochberg, 1995). To adjust individual p values
using Benjamini-Hochberg procedure, critical values were calculated
using the formula (i/m)Q [where ‘i’ is the individual p values rank,
‘m’ is the total number of tests and ‘Q’ is the false discovery rate
(FDR)]. The FDR was 5% (i.e. Q = 0.05). Multiple imputation and
subsequent analyses were conducted using Stata (V.15).

Results

Factor models

The first CFA estimated the 2-factor model using separate exter-
nalising and internalising latent factors. Factor loadings and
model fit statistics for this model are displayed in online
Supplementary Table S1. The second CFA estimated the bi-factor
model with externalising, internalising specific and a general psy-
chopathology bi-factor. Factor loadings and model fit for this
model are displayed in online Supplementary Table S2.
Estimating the ECV indicates that the general psychopathology
factor accounted for 72.1% of the variance in symptoms, external-
izing symptoms accounted for 14.8% of the variance and interna-
lising symptoms accounted for 13% of the variance.

Descriptive statistics

Table 1 displays the mean factor scores for adolescent mental
health and the means/proportions for each harmonised outcome
variable. Most mental health symptom scores at ages 16 were
higher for in the 1970 cohort than for those 1958 cohort (with
the exception of the externalising specific factor from the bi-factor
model, tests of cohort differences are presented in online
Supplementary Table S6). Online Supplementary Table S5 dis-
plays the correlations between adolescent mental health and age
42 health and social outcomes. Correlations are similar or of
higher magnitude between each exposure-outcome pair for
those born in the 1970 cohort than for those in the 1958 cohort.

Associations between adolescent mental ill-health and
health and social outcomes in adulthood

Model comparison tests of models with and without cohort inter-
actions indicated that for all outcomes models with cohort
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interactions with age 16 mental health from the bi-factor model
(and all except two from the 2-factor model) had an improved
model fit than without the cohort interactions, supporting the
presentation of cohort stratified estimates (log-likelihood tests
for the model comparisons are presented in Table 2).

All coefficients for the exposure-outcome associations strati-
fied by cohort are displayed in Table 3. The coefficients describe
the change in outcomes associated with one unit increase in the
age 16 mental health scores. Histograms describing the distribu-
tion of age 16 mental health scores are presented in online
Supplementary Figs. S5 and S6 to help illustrate what a unit
increase in scores means relative to the population distribution
of symptoms.

Externalising symptoms (from the 2-factor model) were asso-
ciated with high psychological distress and lower likelihood of liv-
ing with a partner, low education attainment and disadvantaged
occupational class in both cohorts, with consistently weaker asso-
ciations in BCS 1970. Internalising symptoms (from the 2-factor
model) were associated similarly in both cohorts with life satisfac-
tion, living with a spouse and obtaining a degree in both cohorts.
However, a clear cohort effect is observed for age 42 psychological
distress where higher internalising symptoms at age 16 is asso-
ciated with 1.72 higher odds [95% confidence interval (CI)
1.56–1.91] in NCDS 1958 and 2.13 higher odds (95% CI 1.95–
2.32) in BCS 1970 (online Supplementary Fig. S1 illustrates asso-
ciations by cohort for each 2-factor exposure-outcome pair).

General psychopathology at age 16 was associated with poorer
outcomes for most adult outcomes examined in both cohorts.
Figure 1 illustrates the associations by cohort for general psycho-
pathology and each outcome. We observe that at higher levels of

adolescent difficulties, for several outcomes, including psycho-
logical distress, general health, higher education attainment, and
employment, the associations with adverse adult outcomes are
greater in the BCS 1970 cohort. For instance, age 16 mental health
is not associated with lower likelihood of higher occupational class
in the NCDS 1958: odds ratio (OR) 1.05 (0.88–1.24) whereas it is
associated with substantially lower odds of higher occupational
class in the BCS 1970 cohort: OR 0.75 (0.67–0.84).

After accounting for the shared variance associated with gen-
eral psychopathology, there was one independent association
between externalising symptoms and lower levels of psychological
distress for the NCDS 1958. No associations between externalising
symptoms (from the bi-factor model) and any of the other out-
comes tested were significant in either cohort. Internalising symp-
toms (from the bi-factor model) were still independently
associated with several adulthood outcomes including greater psy-
chological distress, lower life satisfaction, and lower likelihood of
cohabitation; however, the specific internalising symptoms were
associated with attaining a higher degree. Online Supplementary
Fig. S2 illustrates the associations by cohort for externalising
and internalising bi-factor exposure-outcome pairs.

We also conducted log-likelihood tests with models including
sex*cohort interactions to examine whether the exposure-
outcome associations across cohorts were moderated by sex
(Table 2). For most exposure-outcome associations, the models
including sex interactions did not have better model fit, indicating
that cohort differences observed are similar for males and females.
A consistent exception was psychological distress at age 42 years,
where we observe that the cohort effect is starker in males with
either externalising and internalising mental health at age 16

Table 1. Means/proportions and 95% CIs for exposure and outcome variables

Cohort

1958 NCDS 1970 BCS

n = 16 091 n = 15 258

Mean/% (95% CIs) Mean / % (95% CIs)

Exposure (age 16) Mental health (2-factor model) Externalising symptoms Mean = 0.06 (0.06–0.07) Mean = 0.24 (0.23–0.25)

Internalising symptoms Mean = 0.05 (0.04–0.06) Mean = 0.12 (0.12–0.13)

Mental health (bi-factor model) Externalising symptoms Mean = 0.07 (0.06–0.07) Mean =−0.18 (−0.18 to
−0.17)

Internalising symptoms Mean = 0.02 (0.02–0.03) Mean = 0.07 (0.06–0.08)

General
psychopathology

Mean = 0.07 (0.07–0.08) Mean = 0.22 (0.21–0.23)

Outcome (age 42) Psychological distress (continuous
score)

Malaise inventory Mean = 1.54 (1.51–1.58) Mean = 1.92 (1.87–1.96)

High psychological distress (binary) Malaise inventory >3 % = 11.9 (11.3–12.4) % = 16.7 (16.1–17.04)

General health Mean = 0.02 (−0.01 to
0.03)

Mean = 0.03 (0.01–0.05)

Life satisfaction Mean = 7.25 (7.22–7.29) Mean = 7.31 (7.27–7.34)

Living with spouse or partner No % = 20.1 (19.3–21.6) % = 25.5 (24.5–26.4)

Voted in the last general election No % = 23.8 (22.9–24.6) % = 27.7 (26.4–29.1)

Obtained a degree No % = 80.8 (80.2–81.5) % = 69.0 (68.1–69.9)

Employment type Professional/managerial % = 57.6 (56.7–58.6) % = 58.7 (57.7–59.8)
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(from 2-factor model) and the bi-factor (see Fig. 2 and online
Supplementary Fig. S3). For likelihood of cohabitation we see
that the lower likelihood by greater age 16 mental health difficulties
are similar in males and females in the 1970 cohort, however, in the
1958 cohort this association was not observed in females and lower
likelihood of cohabiting was only observed in males (see Fig. 2) and
there is evidence of cohort effects being moderated by sex for pro-
fessional occupations (see online Supplementary Fig. S4).

Discussion

The findings of the paper highlight that the consequences of early
life mental ill-health on a wide range of mid-life outcomes were
stronger for many examined outcomes (or did not substantially
change) in a cohort born in 1970 compared to a generation
prior born in 1958. Alongside growing prevalence of adolescent
mental health difficulties, which we also observe between these
two cohorts, the larger mental health-based inequalities in life
outcomes in the more recently born cohort call attention to the
large and increasing public health and societal burden of mental
ill-health through the life-course.

The associations between early life mental ill-health and mid-
life social and economic outcomes followed a consistent general
pattern of direction of effects in both cohorts, however, the magni-
tude of these associations became stronger in the younger gener-
ation for certain outcomes predicting greater mid-life mental
health, lower likelihood of co-habitation with a partner, likelihood
to vote and being in professional employment. For instance, greater
general psychopathology at 16 was associated with a 60% increased
risk of mid-life psychological distress in the 1958 cohort and 82%
increased risk in the 1970 cohort. In another example, adolescents
with higher symptoms were 21% less likely to be in cohabiting rela-
tionship at age 42 in the 1958 born cohort, whereas they were 36%
less likely to be co-habiting in the 1970 born cohort. If sustained in
the long term in more recently born cohorts (e.g. Millennium
Cohort Study, born 2000–2001), a hypothesis we cannot currently
test with the available data, this trend will likely have a considerable
societal and public health impact.

Some cohort effects were also gendered, and we observe starker
cohort differences in males in relation to their mid-life psycho-
logical distress and starker cohort differences in females in rela-
tion to their likelihood of being in a partnership in mid-life.
Reasons for this gendered pattern need better understanding
and in regard to mental health outcomes, might reflect greater
stigma faced by males preventing them for help seeking despite
a greater number experiencing mental health difficulties in recent
cohorts (Patalay & Gage, 2019).

With respect to how adolescent mental health was conceptua-
lised, internalising symptoms were associated with higher psycho-
logical distress, a higher likelihood obtaining a degree, and poorer
life satisfaction at age 42 years. This also remains the case for most
outcomes (excluding life satisfaction), when using a specific inter-
nalising factor accounting for covariance with externalising symp-
toms in the bi-factor model. Externalising difficulties were
associated with poorer general health, voting behaviour and
degree attainment, however, this was no longer the case when
accounting for the covariance between internalising and externa-
lising symptoms using the bi-factor model. The findings from the
2-factor model of internalising and externalising symptoms are in
line with previous literature which shows both domains are asso-
ciated with poorer outcomes (Clayborne et al., 2019; Colman
et al., 2009; Erskine et al., 2016; Richards et al., 2009). NotablyTa
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Table 3. Multivariable regressions estimating associations between adolescent psychopathology and age 42 health and social outcomes in NCDS 1958 and BCS 1970 cohorts

Age 42 health and social outcomes

Psychological
distress

High
psychological
distress (Yes) General Health Life Satisfaction

Living with
spouse or

partner (Yes)

Voted in the last
general election

(Yes)
Obtained a
degree

Employment type
(professional
managerial)

Coef (95% CI) OR (95% CI) Coef (95% CI) Coef (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

1958 NCDS
Age 16 mental
health

Two
factor
model

Externalising
symptoms

0.02 (−0.15 to 0.17) 1.46 (1.32–1.61) 0.18 (−0.07 to 0.03) −0.07 (−0.26 to 0.11) 0.83 (0.76–0.89) 0.75 (0.62–0.91) 0.62 (0.49–0.78) 0.76 (0.59–0.97)

Internalising
symptoms

0.60 (0.44–0.75) 1.72 (1.56–1.91) 0.05 (−0.03 to 0.14) −0.37 (−0.57 to −0.16) 0.74 (0.68–0.81) 1.05 (0.79–1.49) 1.37 (1.08–1.73) 1.16 (0.97–1.40)

Bi-factor
model

Externalising
symptoms

−0.07 (−0.28 to 0.14) 0.84 (0.73–0.96) −0.02 (−0.14 to 0.10) 0.06 (−0.14 to 0.25) 0.93 (0.83–1.04) 1.19 (0.86–1.65) 1.12 (0.78–1.60) 0.90 (0.73–1.11)

Internalising
symptoms

0.37 (0.28–0.46) 1.49 (1.36–1.63) 0.03 (−0.01 to 0.08) −0.17 (−0.29 to −0.05) 0.85 (0.79–0.92) 1.07 (0.95–1.20) 1.23 (1.07–1.42) 1.14 (1.00–1.31)

General
psychopathology

0.48 (0.34–0.61) 1.60 (1.43–1.79) 0.18 (−0.09 to 0.06) −0.40 (−0.54 to −0.25) 0.79 (0.72–0.87) 0.75 (0.63–0.88) 0.74 (0.59–0.92) 1.05 (0.88–1.24)

1970 BCS Age
16 mental
health

Two
factor
model

Externalising
symptoms

−0.64 (−0.26 to 0.13) 1.63 (1.50–1.80) 0.13 (0.03–0.23) −0.11 (−0.37 to 0.14) 0.69 (0.64–0.74) 0.64 (0.42–0.95) 0.54 (0.41–0.72) 0.59 (0.44–0.80)

Internalising
symptoms

0.78 (0.57–0.98) 2.13 (1.95–2.32) 0.12 (−0.03 to 0.28) −0.37 (−0.65 to −0.09) 0.71 (0.65–0.76) 1.31 (0.91–1.88) 1.38 (1.09–1.74) 1.50 (1.02–2.20)

Bi-factor
model

Externalising
symptoms

0.09 (−0.51 to 0.33) 0.95 (0.83–1.10) 0.02 (−0.12 to 0.16) 0.14 (−0.18 to 0.47) 1.01 (0.89–1.14) 1.14 (0.83–1.58) 1.15 (0.84–1.57) 1.15 (0.74–1.78)

Internalising
symptoms

0.47 (0.30–0.64) 1.71 (1.57–1.87) 0.06 (−0.06 to 0.17) −0.16 (−0.37 to 0.05) 0.92 (0.86–0.99) 1.29 (1.01–1.64) 1.22 (1.04–1.43) 1.24 (0.99–1.55)

General
psychopathology

0.49 (0.32–0.66) 1.82 (1.65–1.99) 0.24 (0.17–0.32) −0.42 (−0.68 to −0.16) 0.64 (0.59–0.70) 0.72 (0.55–0.92) 0.62 (0.49–0.79) 0.75 (0.67–0.84)

Note. NCDS 1958 (n = 16 091). BCS 1970 (n = 15 258). Models were adjusted using birth weight, maternal smoking during pregnancy, whether cohort members were ever breastfed, childhood cognition, housing tenure, body mass index at age 10/11 years,
paternal social class at age 10/11 years, mothers employment status (birth to age 5 years), parental divorce (by age 10 or 16 years), and years of education of mother and father. Note: Coefficients in bold are where the 95% CIs do not cross the null and
significant p values are retained after adjusting for multiple testing using the Benjamini-Hochberg procedure.
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however, the bi-factor approach which allows us to account for
the high levels of shared variance between these domains, high-
lights that most of the negative associations are predicted by the
general psychopathology bi-factor. This finding contradicts previ-
ous evidence from a different longitudinal birth cohort study,
which indicated externalising symptoms as an important factor
in the prediction of mid-life socio-economic outcomes, while
controlling for internalising difficulties (Colman et al., 2009).
However, the former study was based on data from the 1946
British birth cohort, where symptoms were reported by teachers
and externalising and internalising have weak associations,
whereas the findings from this study are based on parent report
of symptoms, where internalising and externalising symptoms
were highly correlated.

It is important to understand the reasons for the observed
cohort differences in the associations between earlier mental
health and later life outcomes. As mental health difficulties
become more common in adolescence, it might be expected
that their impacts are weakened due to the increased normality
of any experienced difficulty; however, we do not find that this
is the case. Possible explanations for observed cohort differences
are described. First, changes in socio-economic inequalities in
mental health, such that those with higher symptoms are more
likely to be from socio-economically disadvantaged backgrounds
and the greater likelihood of co-occurring adversities might be
responsible for poorer later-life outcomes (Collishaw, Furzer,
Thapar, & Sellers, 2019). However, in this study we controlled
for socio-economic circumstances and the associations remain
suggesting that the socio-economic changes are unlikely to be
the sole explanation for the observed cohort differences. Second,
increased co-occurrence of poor mental health with other health

impacting behaviours such as substance use (Gage & Patalay,
2021; Jokela, García-Velázquez, Gluschkoff, Airaksinen, &
Rosenström, 2020). As smoking and alcohol use have become
less common in the population, they have decreased at slower
rates among those with poor mental health (Gage & Patalay,
2021; Jokela et al., 2020), as a result these are more likely to cluster
in those with poor mental health with potential consequences for
later health outcomes. Third, the economy has been changing to a
more hourglass shape (more people with lower skilled and profes-
sional jobs with middle-ranked jobs shrinking) with a larger focus
on the knowledge-based jobs and skills (Holmes & Mayhew,
2012). In these changing contexts the impacts on those with
poorer earlier life mental health might become greater due to
an amplification of known negative impacts on education and
other life chances (Goodman et al., 2011), here are likely to also
be other possible explanations for cohort differences in the asso-
ciations between early life mental health and later life outcomes
and now that these differences have been described in this
paper, future research to understand and explain these will be
beneficial. In addition, it is possible that poorer social and eco-
nomic outcomes in mid-life are mediated by mental health in
adulthood and that there are bi-directional associations between
the health and socio-economic factors examined in this paper;
whether these bi-directional cycles are stronger in the more recent
cohorts would be important to understand.

Strengths and limitations

Successive national population-representative birth cohort studies
with comparable measures of common mental health difficulties
provide a unique opportunity to make robust comparisons across

Fig. 1. Predicted probabilities or means of each outcome at age 42 (y-axis) demonstrating associations with mental health (from the bi-factor model) at age 16
(x-axis) in the two cohorts
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cohorts using aggregated analytical techniques. Previous cross-
cohort research is limited by differences in how outcomes and
exposures are assessed (Sellers et al., 2019), resulting in uncer-
tainty of whether observed cohort effects are method artefacts.
By using completely harmonised exposure, outcome and control
variables we can be confident that the cohort effects we observe
are robust, especially since the mental health measures showed
evidence of measurement invariance across cohorts. Another not-
able strength of this study was the range of outcomes across health
and socio-economic domains. One limitation of the data was that
rates of selective attrition across cohorts were not identical. To
address the issue of missing data that is unavoidable in long run-
ning birth cohorts, multiple imputation was applied with a
detailed set of early life auxiliary predictors to minimise the risk
of observed effects being due to potential differences in those
retained in the cohorts (Mostafa et al., 2021).

Implications

Recent research highlights growing levels of adolescent internalis-
ing symptoms in more recently born cohorts (Patalay & Gage,
2019). This is also observed in the cohorts compared in our
study, with those born in 1970 reporting greater levels of mental
health difficulties in adolescence and midlife (Ploubidis et al.,
2017). One often suggested explanation for observed increases
in adolescent mental health problems across cohorts is that it
might be driven by differences in how these measures are com-
pleted due to less stigma and more awareness around mental
health (Collishaw, 2015). However, we establish that there is

measurement invariance for the Rutter mental health scale at
age 16 and others have established measurement invariance for
the Malaise Inventory at age 42 across these two cohorts
(Ploubidis et al., 2017), implying that potential sources of bias
such as age effects, survey design, period effects, or cohort specific
effects do not influence the way participants in the two cohorts
respond to the symptoms described. Moreover, our results indi-
cate that consequences of poor mental health in adolescents are
consistently observed between cohorts, and in some cases are
more severe in the youngest cohort studied here (e.g. lower likeli-
hood of living with a partner and poorer mental health in mid-
life). The widening of mental health based inequalities in life
outcomes, further supports the need to recognise that secular
increases in adolescent mental health symptoms is a public health
challenge with measurable negative consequences through the
life-course (Patalay & Gage, 2019; Sellers et al., 2019).

In summary, as evidence from more recent generations indi-
cate that common mental health difficulties are increasing further
(Patalay & Gage, 2019), our findings indicate that negative conse-
quences of these difficulties might persist or even increase in
younger cohorts, with implications not only for social and eco-
nomic outcomes but also potentially for morbidity and stalling
life expectancies (Archer, Kuh, Hotopf, Stafford, & Richards,
2018; Ploubidis et al., 2021).

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291721002506.

Data. The datasets used in this research are available for use to all researchers,
free of charge, from the UK data service (https://ukdataservice.ac.uk/).

Fig. 2. Predicted probabilities or means in males and females for mental health at age 16 from the two-factor model (x-axis) association with high psychological
distress and cohabitation at age 42 in the two cohorts.
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