
HEALTH  
& LIFE COURSE

Epidemiology	is	about	the	etiology	and	distribution	of	diseases
—physical	 and	 mental—in	 the	 population.	 This	 information	
provides	 better	 opportunities	 to	 prevent	 and	 intervene	 in	 the	
incidence	and	progress	of	diseases.	

It	 is	 crucial	 to	 understand	 the	 longitudinal	 course	 of	 physical	
and	mental	health	trajectories	from	early	childhood	to	old	age,	
as	 many	 health	 indicators	 show	 considerable	 stability	 over	
time.	This	is	not	to	say	that	people’s	health	is	predetermined	at	
conception—not	all	individuals	follow	the	risky	health	pathways	
on	 which	 they	 start	 their	 life.	 The	 purpose	 of	 life-course	
epidemiology	 	 and	 psychology	 is	 to	 determine	 which	 risk	
factors	are	 important	at	different	phases	of	people’s	 lives,	and	
how	 people	 stay	 on	 and	 steer	 away	 from	 longitudinal	
trajectories	of	health	and	illness	over	time.
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1.	Early	origins	

In	childhood,	symptoms	of	psychopathology	
a re	 most	 commonly	 expressed	 as	
externalizing	 disorders	 (e.g.,	 aggression,	
impulsivity,	 antisocial	 behavior)	 and	
internalizing	 disorders	 (e.g.,	 withdrawal,	
anxiousness,	fearfulness).	

We	 showed	 that	 external iz ing	 and	
internalizing	 behaviors	 assessed	 at	 the	 age	
of	7	and	11	were	predictive	of	 the	children’s	
mortality	risk	up	to	midlife:	

We	 have	 also	 shown	 that	 early	 behavioural	
problems	 have	 long-reaching	 associations	
with	 physical	 injuries,	 health	 behaviors,	
chronic	diseases,	and	 family	 formation	 later	
in	adulthood.

2.	Cumulative	course	

Many	 mental	 health	 problems	 tend	 to	 be	
chronic	 and	 recurring.	 It	 is	 suggested	 that	
mental	 health	 problems—when	 not	 taken	
care	 of—	 perpetuate	 an	 increasing	 risk	 of	
experiencing	mental	health	problems	 in	 the	
future.		

Using	repeated	measurement	times	over	20	
years	 in	 the	Whitehall	 II	 study,	 we	 showed	
that	the	risk	of	 future	psychological	distress	
increased	linearly	with	the	number	of	earlier	
t imes	 the	 person	 had	 exper ienced	
psychological	distress:

3.	Social	selection	and	causation	

Life-course	 approach	 is	 also	 helpful	 in	
teasing	 apart	 causal	 associations	 from	
selection	 effects.	 For	 example,	 people	 with	
poorer	health	are	more	 likely	 to	 retire	early,	
which	 makes	 it	 difficult	 to	 estimate	 how	
retirement	affects	health.	 In	 the	Whitehall	 II	
study,	 we	 showed	 beneficial	 effects	 of	
retirement	 for	 mental	 and	 physical	 health,	
which	 would	 have	 been	 masked	 if	 we	 had	
only	used	cross-sectional	data.	
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Childhood Psychopathology Can Be Really Bad
for Your Health

ADRIAN ANGOLD, M.R.C.PSYCH.

It is not often that one is asked to provide a commentary on
an article that one expects to become a cornerstone of justi-
fications for new psychiatric research (and especially
longitudinal and developmental research), but that is what
‘‘Childhood Problem Behaviors and Death by Midlife: The
British National Child Development Study’’1 is. It is also
scary to claim that this is the first study of its kind (there is
always the fear that someone better read will point out that X
showed something similar in the 1920s), but I believe it is.
This admirably concise presentation from the 1958 British
birth cohort indicates that children rated by their teachers as
being in the highest scoring quartile on a more than 40-year-
old questionnaire about emotional and behavioral problems
had about double the mortality by age 46 years of children
scoring in the lowest quartile. Of course, mortality by age
46 years was low overall (approximately 1.5% in the lowest
male and female quartiles and approximately 3% in the
highest quartiles), but in epidemiological terms, that is a huge
effect, affecting a large number of people. If this disparity
were to continue throughout life, it would amount to an
unprecedented number of life-years lost to an easily measured
childhood risk factor affecting so large a proportion of the
population.

The article also reports that ‘‘externalizing’’ problems had
a greater effect on death rates than ‘‘internalizing’’ problems
and that the ‘‘internalizing’’ effect was largely explained sta-
tistically by familial factors and ‘‘externalizing’’ problems. The
problem is that the seemingly familiar terms external-
izing and internalizing, as used here, do not mean what
they usually mean. As described in the Measures section of
the article, the 146 items of the Bristol Social Adjustment
Guide measured 10 ‘‘syndromes’’ that were clustered into two

overarching dimensions called overreaction and underreaction.
Presumably, because this more than 40-year-old concep-
tualization has been entirely superseded, the authors simply
renamed the syndromes ‘‘externalizing’’ and ‘‘internalizing.’’
However, the overreaction (‘‘externalizing’’) dimension in-
cluded ‘‘anxiety about acceptance by children’’ and ‘‘anxiety
about acceptance by adults,’’ although these items clearly
belong under the internalizing umbrella as it is currently
understood.2 Similarly, ‘‘writing off adult values’’ is now seen
as part of the externalizing spectrum, but because it was part
of the conceptualization of ‘‘underreaction,’’ it is placed in
the ‘‘internalizing’’ scale. One further overreaction syndrome
(‘‘inconsequential behavior’’) has no obvious parallel in the
modern assessment of internalizing or externalizing disor-
ders, but here it counts toward ‘‘externalizing.’’ The key
point is that both the ‘‘externalizing’’ and ‘‘internalizing’’
scales here are mixtures of what we would now regard as
internalizing and externalizing symptoms.

So we cannot conclude that behavioral problems had
greater direct impact on mortality than did emotional prob-
lems. However, this question could have been addressed had
the syndromes been grouped in a manner more in keeping
with current definitions of internalizing and externalizing
problems. Perhaps the original syndrome level scores were
not recorded, or are no longer available, but if they are, then I
would be interested to know what effects rescoring along the
lines I have suggested would have.

In discussing their results, the authors briefly consider
two potential mechanisms by which these effects on mortality
might have arisenVsusceptibility to risky and self-harmful
behavior (which they suggest might be principally responsi-
ble for their findings) and low socioeconomic achievement.
Because no data on the actual causes of death were available
(perhaps in future research, the authors could access such in-
formation from the death certificates flagged in the National
Health Service Central), it is perhaps understandable that
they decided not to present a detailed discussion of this issue.
However, I think it is helpful to consider a rather broader and
more differentiated set of possible mechanisms. In this regard,
I find it useful to consider six groupings of explanations that
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–	Adrian	Angold	in	his	editorial	on	our	study	
on	 childhood	 behavioral	 problems	 and	
mortality
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The above procedure was then applied to internaliz-
ing behavior. This suggested a pattern similar to that
observed for externalizing behavior. The cumulative
probability of death was significantly lower in the lowest
quartile than in the highest quartile of internalizing
behavior (Fig. 1B) so that, by the age of 46 years, the
percentages by increasing internalizing score quartile
were 1.8%, 1.9%, 2.3%, and 3.0%, respectively.
We then applied survival analysis to model the

associations between behavior problems and mortality.
The upper part of Table 3 shows a stepwise survival
analysis model examining whether externalizing beha-
vior predicted mortality and whether this association
was independent of internalizing behavior and family
environment. Externalizing increased the odds of dying
at a given age, and this association remained, albeit
attenuated, when internalizing and family covariates
were included in the model. The lower part of Table 3
shows the corresponding analyses for childhood inter-
nalizing behavior. Internalizing also increased the odds
of dying at a given age period. Adjusting for externaliz-
ing or family covariates attenuated this association by
half, and when adjusted for both externalizing and
family measures, internalizing no longer predicted
mortality.
Table 3 shows the predicted cumulative probability of

death by problem behavior levels. Given the low values
of the percentage points, the ORs give an approximation
of the relative risk of death by a given age associated with
1 SD increase in problem behavior score. In other
words, an externalizing score of 1 SD above the mean
was associated with 27% increased relative risk of death

(from 2.1% to 2.7%), which was attenuated to 19%
when controlling for family covariates and internalizing.
An increase of 1 SD in the internalizing score was
associated with an increased relative mortality risk of
19% when adjusting for sex (from 2.1% to 2.5%),
which was attenuated by half when adjusted for family
background and decreased to 6% risk when further
adjusting for externalizing (Table 3).
Additional analyses were then applied to examine the

association between problem behaviors and mortality in
more detail. First, we examined whether the association
between problem behaviors and mortality changed over
age by including problem behaviorYage interaction
effects in the models. These interactions were not
significant for externalizing or internalizing ( p 9 .11),
suggesting that problem behaviors predicted mortality
with a similar magnitude during different age periods.
Second, we assessed whether the association between
problem behaviors and mortality was nonlinear. How-
ever, the quadratic terms of internalizing or externalizing
were not significant ( p 9 .41). Third, we tested for sex
differences, but there were no interaction effects be-
tween sex and externalizing ( p = .49) or between sex
and internalizing ( p = .64), suggesting no differences
between men and women.
Finally, we examined whether the association

between problem behaviors and mortality was moder-
ated by the three family background variables or by
cognitive ability. None of the interaction effects
between externalizing or internalizing behaviors and
the covariates were significant (all p 9 .34), indicating
that childhood problem behaviors predicted mortality

Fig. 1 Sample cumulative mortality functions, that is, cumulative probability of death by a given age, by quartiles of externalizing (A) and internalizing (B)
behaviors. In the interest of clarity, the 95% confidence intervals are shown only for the highest and lowest quartiles.
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We	 have	 explored	 similar	 cumulative	
patterns	of	risk	with	other	measures.	For	
example,	 we	 showed	 that	 accumulating	
psychological	 distress	 increased	 the	
future	 risk	 of	 obesity,	 but	 long-term	
obesity	 did	 not	 increase	 worsening	
psychological	 distress.	 This	 suggested	
causal	 association	 from	 distress	 to	
obesity,	 but	 not	 vice	 versa.	 Cumulative	
effects	are	important	to	demonstrate,	as	
they	 may	 add	 to	 the	 evidence	 for	 (or	
against)	 causal	 interpretation	 of	 non-
experimental	data.

similar pattern. Ill-health retirement was associated with poor
physical functioning at the beginning, but this improved over
time spent in ill-health retirement.

Sensitivity Analyses
As a sensitivity analysis, we repeated the analysis of

retirement-related health trajectories and within-participant
analyses separately by sex and SES. With few exceptions, the
shapes of health trajectories were qualitatively similar across the
subgroups, suggesting that the findings in the main analysis are
robust (eFigures 1–4, http://links.lww.com/EDE/A378).

Reverse Causality
Finally, we assessed whether time-varying mental

health and physical functioning prospectively predicted the
likelihood of retiring at the next phase (Table). Poor mental
health was associated with increased odds of subsequent

voluntary early retirement, and poor physical functioning was
associated with increased odds of statutory retirement (com-
pared with continuing in the civil service or having left the
civil service for reasons other than retirement). Both poor
mental health and physical functioning increased the odds of
ill-health retirement.

DISCUSSION
In a British occupational cohort, statutory retirement

and voluntary early retirement were associated with better
mental health and physical functioning compared with being
in the workforce. Retirement on health grounds was associ-
ated with poorer mental health and physical functioning but
not with an accelerated decline in health over time. On
average, mental health improved after midlife and reached a
plateau around the age of 60. Such improvement in mental
health after the midlife years has been observed in several
previous studies,25,30 although the explanation for this gen-
eral pattern remains unknown. The present findings show that
people retiring early may enjoy a head start in this postmidlife
mental health improvement.

The improved mental health and physical functioning
of retirees tended to attenuate over time since retirement,
particularly in voluntary early retirement. This may reflect a
process in which people adapt to changes in their life circum-
stances—a process observed in several studies of life events
and subjective well-being.31 However, it bears emphasis that
the level of health in those who took early or statutory
retirement did not drop below their preretirement health level
even in participants who were retired for most of the study
period. Despite the possible attenuation of the health benefits,
being retired for several years seems to have no adverse
impact on health. Participants taking ill-health retirement, in
turn, recovered from their initially low physical functioning,
whereas their mental health did not change over the time.

FIGURE 3. Associations between length of retirement (number of
follow-up phases being retired) and differences in mental health
and physical functioning. The values are within-participants re-
gression coefficients from separate multilevel models for each
reason for retirement and indicate the within-participant differ-
ence in health associated with retirement compared with not
being retired. Mental health and physical functioning are scored
as T-scores (mean !SD" # 50 !10"). The vertical lines are 95%
confidence intervals. See eTable 3 (http://links.lww.com/EDE/A378)
for statistical details.

TABLE. Assessing the Selection Effect of Health on the
Likelihood of Retiring for Different Reasons Compared With
Staying in Work, Using Three Discrete-Time Survival Analysis
Models

Model 1
(Statutory

Retirement)

Model 2
(Ill-Health

Retirement)

Model 3
(Early Voluntary

Retirement)

Mental health 0.99 (0.92–1.08) 0.64 (0.56–0.73) 0.89 (0.84–0.94)
Physical

functioning
0.91 (0.84–0.99) 0.55 (0.49–0.62) 0.98 (0.92–1.05)

Female sex 1.02 (0.84–1.23) 0.71 (0.53–0.95) 1.11 (0.98–1.26)
Baseline SES 1.05 (0.99–1.08) 0.88 (0.81–0.95) 1.18 (1.14–1.22)

Values are odds ratios (95% confidence intervals) of discrete-time survival analysis
models. Odds ratios for mental health and physical functioning are presented for
standardized scales (SD # 1), and higher scores indicate better health (ie, odds ratios
$1.00 indicate that good health decreases the odds of retirement). All models adjusted
for period effects and age at baseline.
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