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Annual Research Review: Stability of
psychopathology: lessons learned from longitudinal

population surveys

Albertine J. Oldehinkel, and Johan Ormel
Interdisciplinary Center Psychopathology and Emotion Regulation, University Medical Center Groningen, University

of Groningen, Groningen, The Netherlands

Background: Psychopathology has been long recognized as a fluctuating process with various expressions over time,
which can only be properly understood if we follow individuals and their social context from childhood up until
adulthood. Longitudinal population-based studies have yielded powerful data to analyze this process. However, the
resulting publications have not been reflected upon with regard to (a) the homotypic and heterotypic stability of
internalizing and externalizing problems and (b) how transactions between psychopathology and environmental
factors shape its development. Methods: In this narrative review, we primarily focused on population-based studies
that followed cohorts repeatedly from an early age (<18 years) onwards, across multiple stages of development, using
statistical methods that permit inferences about within-person bidirectional associations between internalizing and
externalizing problems or psychopathology–environment transactions. Results: There is robust evidence that mental
health problems in childhood or adolescence predict psychiatric problems later in development. In terms of the
broadband domains internalizing and externalizing problems, homotypic stability greatly exceeds heterotypic
stability and transitions from purely internalizing to purely externalizing problems or vice versa are rare. Homotypic
rank-order stabilities seem to increase over time. Findings regarding transactions with environmental factors are less
robust, due to widely varying research topics and designs, and a scarcity of studies that separated between-person
differences from within-person changes. In general, however, the literature shows little consistent evidence for
substantial mutual prospective influences between psychopathology and environmental factors. Conclusions:
Longitudinal surveys have strongly augmented insight into homotypic and heterotypic stability and change. Attempts
to unravel the myriad of risk and protective factors that place individuals on particular pathways or deflect them from
these pathways are still in a pioneering phase and have not yet generated robust findings. As a way forward, we
propose to join forces and develop a common risk factor taxonomy. Keywords: Internalizing; externalizing; stability
of psychopathology; bidirectional effects; person–environment transactions.

Introduction
Psychopathology has been long recognized as a
fluctuating process with various expressions over
time, which can only be properly understood if we
follow individuals and their social context from
childhood up until adulthood. Luckily enough, sev-
eral research groups throughout the world have
invested the substantial means and efforts required
to set up such longitudinal epidemiological surveys
over the past decades. Their investments have
yielded a powerful source of information to date,
which has greatly enriched our view on how prior
experiences affect the development of mental health
problems, not only during childhood and adoles-
cence but way beyond as well. In this narrative
review, we highlight and reflect upon important
insights brought about by these surveys regarding
the stability of internalizing and externalizing psy-
chopathology over time and person–environment
transactions that may contribute to this stability.

Solid knowledge about these factors is indispensable
to understand and predict mental health trajectories.

Stability of psychopathology can be homotypic or
heterotypic, in other words, concern the same type of
mental health problems or different types. Please note
that the termshomotypic andheterotypic stability are
relative: whether something is called homotypic or
heterotypic depends on the broadness of the cate-
gories used. Psychopathology is generally ordered in a
hierarchical system (e.g., Kotov et al., 2017; Lahey,
Moore, Kaczkurkin,&Zald, 2021); the lower down the
hierarchy, the more refined and specific the cate-
gories. As mentioned, we focus on the broadband
domains of internalizing and externalizing problems
in this review. Homotypic stability at this level does
not exclude heterotypic stability at a lower level, for
instance, between anxiety and depression. Moreover,
measurement invariance is not guaranteed when
following individuals across various stages of life,
which further complicates conceptual definitions of
homo- and heterotypic stability of psychopathology.
Another issue that is worth mentioning here is that
homotypic and heterotypic stability seem to be clearly
distinct concepts, but in practice, there is a gray area
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in between them. This is illustrated in Figure 1. The
left pattern of change in this figure shows purely
homotypic stability, in which individuals stay in the
same domain of psychopathology over time. The
middle pattern shows purely heterotypic stability, in
which individuals switch to another category. The
right pattern represents a mixed type of stability,
which involves comorbidity. Changes from pure to
comorbid disorders and vice versa imply that some
problems remain the same, and some appear or
disappear in addition to that. These transitions are
generally referred to as heterotypic stability, but
actually involve a homotypic component as well. As
will be clarified later, it is important to distinguish
between purely heterotypic stability and the mixed
form.

The broadband domains of internalizing and
externalizing problems or disorders are integrated
in all hierarchical classification systems as key
dimensions of psychopathology (Achenbach, Iva-
nova, Rescorla, Turner, & Althoff, 2016). The notions
of which kinds of problems belong to these dimen-
sions are not entirely consistent. For instance,
internalizing problems always refer to anxiety and
depression symptoms, but whether somatic com-
plaints are also part of this dimension varies across
hierarchical systems and studies. Likewise, exter-
nalizing problems invariably comprise aggressive,
oppositional, and delinquent behaviors, but—symp-
toms of—attention deficit hyperactivity disorder and
substance abuse/dependence are sometimes con-
sidered part of this dimension and sometimes as
separate domains. Despite these inconsistencies,
which might reduce the comparability of studies to
some extent, we feel that the two dimensions repre-
sent clearly distinct types of psychopathology, in
that internalizing problems mainly cause distress in
the individual, whereas externalizing problems
rather generate discomfort in the environment.

Whereas stability estimates comprise essential
descriptive information about the course of internal-
izing and externalizing problems, they do not provide
clues with regard to processes that underlie these

stabilities. High rank-order stabilities can be driven
by two different forces: (a) stable between-person (i.e.,
interindividual) differences in risk, which keep the
same people susceptible over time, and (b) within-
person processes in which problems are self-
sustaining or lead to other problems over time.
Sources of stability can lie within the domain of
psychopathology but also concern psychopathology–
environment transactions. Between- and within-
person effects are not always congruent. A classic
example to illustrate this is that typing speed and the
amount of typing errors are inversely related at the
between-person level because highly skilled individ-
uals type faster and make fewer typos, but within
persons, typing faster is associated more making
more errors. An example within the domain of psy-
chopathology comes from a study of Wellman, Chai-
ton, Morgenstern, and O’Loughlin (2020), in which
participantswho reportedmoredepressive symptoms
drank less frequently alcohol, whereas within per-
sons, depressive symptoms predicted more subse-
quent alcohol use. This signifies the importance of
distinguishing between the two kinds of effects.
Another reason to do so is that relatively strong
between-person effects require another intervention
than relatively strong within-person effects: whereas
the latter argues in favor of “breaking the chain,” the
former rathersuggests that it ismoreeffective to target
underlying vulnerability traits. More specifically, if,
for example,—prospective—associations between
internalizing and externalizing problems are to a large
extent caused by stable common risk factors, then
reducing internalizing symptom levels is unlikely to
affect externalizing symptom levels and vice versa. In
case of strong within-person cross-lagged effects,
however, symptom reduction in one domain is likely
toaffect theotherdomainaswell. Analytical strategies
that can separate within-person processes from
stable between-person differences include the ran-
dom intercept cross-lagged panel model (RI-CLPM;
Hamaker, Kuiper, & Grasman, 2015) and the autore-
gressive latent trajectorymodelwith structured resid-
uals (ALT-SR; Murray, Eisner, & Ribeaud, 2020).

Figure 1 Homo- and heterotypic stability of internalizing and externalizing problems. The left pattern describes purely homotypic
stability, the middle pattern describes purely heterotypic stability, and the right patterns describe a mixture of both forms

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Regarding within-person processes, we propose
that bidirectional relationships with other variables
are particularly relevant to understand why some
individuals may be trapped in poor mental health
while others maintain good mental health. Bidirec-
tional negative effects, in which poor mental
health has an unfavorable effect on another variable
and this variable, in turn, aggravates the already
existing mental health problems, contribute to the
development of diverging mental health pathways,
in which the good get better and the poor get worse.
Hence, strong bidirectional negative effects are
likely to reflect processes that solidify mental health
states over time and therefore require early detection
and effective interventions that prevent further
deterioration.

This review was mainly based on general popula-
tion studies in which cohorts were followed repeat-
edly from an early age (<18 years) onwards, across
multiple stages of development (early childhood,
middle childhood, adolescence, early adulthood,
middle adulthood, old age). In the following two
sections, we will describe and discuss a number of
influential studies with regard to the stability of
psychopathology and reciprocal within-person influ-
ences between internalizing and externalizing prob-
lems as well as between either of these problems and
environmental factors. The article will be completed
with some general considerations and a suggested
strategy to further enhance the field of developmen-
tal psychopathology. We aimed to provide a repre-
sentative, nonbiased outline of what is currently
known about these issues, but acknowledge that
this review is by no means exhaustive; considering
the broadness of the subject and wealth of publica-
tions in our field, the number of potentially relevant
studies exceeds the number of reports included in
this paper by far and we may have missed relevant
contributions to this topic.

Stability of psychopathology
Stability of psychopathology is a container concept
that involves various phenomena and can be esti-
mated in various ways, partly dependent on the
nature of the measures. Repeated assessments of
psychiatric disorders (i.e., categorical data) can be
used to estimate the proportion of individuals
affected and transition probabilities, and continuous
measures of mental health problems to calculate
rank-order stabilities, indicating the degree to which
individuals’ ordering relative to each other is main-
tained over time (usually indexed by test–retest
correlations). Both are relevant and will be discussed
here with regard to homotypic as well as heterotypic
stability of internalizing and externalizing problems.
Please note that stability estimates can only be
interpreted in the context of the study design,
sample, and measures used and hence do not have
an absolute meaning.

Development of psychopathology across the life
span

Stability of psychopathology can be assessed within
timeframes ranging from days to decades and across
two to more than ten assessment waves. A landmark
study on the stability of psychopathology across life
stages was conducted by Caspi et al. (2020), who
used data from the New Zealand Dunedin cohort
(initial N = 1,039), whose participants were followed
from birth until age 45 in nine assessment waves.
The authors investigated transitions between past-
year mental disorders, as assessed by diagnostic
interviews, categorized into the domains of external-
izing disorders (including ADHD and substance
dependence), internalizing disorders (including eat-
ing disorders), and thought disorders. One of the
most remarkable findings was that, at age 45, almost
everyone (86%) had met the criteria for a disorder at
least once, which confirms earlier observations that
“psychiatric illness is a nearly universal experience”
(Copeland, Shanahan, Costello, & Angold, 2011, p.
252) and that retrospectively assessed estimates
largely underestimate the true lifetime prevalence
(e.g., Simon & Von Korff, 1995). Combined with the
considerably lower year prevalences, the high cumu-
lative prevalence also indicates that, in general,
moving into and out of mental disorders is common
and that many mental disorders have an episodic
nature.

Homotypic and heterotypic stability across
individuals

Stability estimates. Test–retest correlations indi-
cate substantial homotypic and heterotypic rank-
order stability (e.g., Frost et al., 2019; Kim-Cohen
et al., 2003; Lahey, Zald, Hakes, Krueger, &
Rathouz, 2014; Patalay, Moulton, Goodman, &
Ploubidis, 2017; Shevlin, McElroy, & Murphy, 2017;
Van der Ende, Verhulst, & Tiemeier, 2020).
Richards, Hartman, Ormel, and Oldehinkel (2022)
used data from the Dutch study TRAILS (TRacking
Adolescents’ Individual Lives Survey, N = 2,229) to
investigate the development of self-reported inter-
nalizing, externalizing, and attention problems
across six assessment waves between ages 11 and
26 years, and found within-domain correlations
between consecutive waves about 3 years apart
ranging between .43 and .65 (mean internalizing
.58, mean externalizing .54). As might be expected,
these correlations decreased with increasing time
intervals, but were still around .25 across a 15-year
interval. Correlations between internalizing and
externalizing problems within the same wave ranged
from .39 to .58; and cross-domain correlations
between these problems at consecutive waves (het-
erotypic rank-order stability) from .21 to .38 (mean
from internalizing to externalizing .32, mean from
externalizing to internalizing .28). Cross-sectional

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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and sequential comorbidity was also common in
Caspi’s before-mentioned study (Caspi et al., 2020):
70% of those ever diagnosed with an internalizing
disorder also ever experienced an externalizing dis-
order or thought disorder, and 77% of the partici-
pants ever diagnosed with an externalizing disorder
also ever experienced an internalizing or thought
disorder. As the authors conclude, “there was sub-
stantial movement between diagnostic families in
every direction at every age” (p. 7).

Age effects. Several studies suggest that rank-
order homotypic and heterotypic stability increases
with age. For instance, reported homotypic stability
estimates rose from .19 (internalizing problems) and
.53 (externalizing problems) between ages 5 and
6 years to, respectively, .32 and .61 between ages 8
and 9 (Oh, Greenberg, & Willoughby, 2020); from .14
(anxiety symptoms) and .19 (ODD/CD symptoms)
between ages 4 and 6 years to, respectively, .40 and
.48 between ages 8 and 10 (Wichstrøm, Belsky, &
Steinsbekk, 2017); and from .50 (internalizing prob-
lems) and .44 (externalizing problems) between ages
11 and 14 years to, respectively, .65 and .60
between ages 22 and 26 (Richards et al., 2022).
Heterotypic stability estimates followed the same
pattern and rose from .08/.05 between ages 5 and
6 years to .15/.19 between ages 8 and 9 (Oh
et al., 2020); from .10/.19 between ages 4 and
6 years to .25/.25 between ages 8 and 10 (Wich-
strøm et al., 2017); and from .30/.21 between ages
11 and 14 years to .38/.36 between ages 22 and 26
(Richards et al., 2022). Although studies involving
repeated assessments of internalizing and external-
izing problems have rarely been used in adult and
elderly populations, the trend of increasing homo-
typic rank-order stabilities seems to continue after
young adulthood: whereas reported rank-order sta-
bilities over a 15–20 year period spanning adoles-
cence and young adulthood were .14–.26 for
internalizing problems and .23–.25 for externalizing
problems (Richards et al., 2022; Van der Ende
et al., 2020), Gustavson, Franz, Panizzon, Lyons,
and Kremen (2020) reported considerably higher
correlations (internalizing: .43–.51; externalizing:
.67) over a similar period in middle age (ages 41–
56/62 years). Whether this is also true for hetero-
typic stabilities cannot be established well based on
the currently available evidence.

Purely versus mixed-type heterotypic stabil-
ity. The sizable cross-domain associations found
should not be interpreted as evidence for individuals
expressing completely different psychopathological
profiles during their lives being a common phe-
nomenon. As mentioned before, cross-domain tran-
sitions can be purely heterotypic butmay also involve
a mixture of homotypic and heterotypic components
(Figure 1). A diagram showing shifting diagnoses
from one assessment wave to the next in Caspi’s

study showed that, for both internalizing and exter-
nalizing disorders and across all ages, more individ-
uals remained in the same domain than moved to
another one. Moreover, shifts to a non-overlapping
diagnostic category (i.e. from pure internalizing to
pure externalizing or vice versa) were relatively rare.
This seems to indicate that transitions to other states
typically do not imply one problem domain being
replaced by another, but rather the development or
diminution of an additional disorder domain. Several
other findings provide additional evidence for this
notion. Using data from three longitudinal cohorts
(the Dunedin, Great Smokey Mountains, and
Christchurch study), Copeland et al. (2013) investi-
gated diagnostic transitions between childhood (ages
9–12), adolescence (ages 13–18), and early adulthood
(ages 19–30). The probability of heterotypic transi-
tions (one disorder predicting another) was attenu-
ated substantially when adjusting for comorbidity, in
other words, a large proportion of the heterotypic
transitions concerned additional or fewer psychiatric
conditions rather than a change towards a non-
overlapping psychopathological state. A comparable
picture emerged in Child Behavior Checklist-scores
collected during nine assessment waves spanning
ages 2–14 years of the NICHD study of Early Child
Care and Youth Development (N = 1,253). McElroy,
Belsky, Carragher, Fearon, and Patalay (2018) fitted
a bifactor model at each wave and found that most
heterotypic stability concerned prospective associa-
tions involving the factor that captured the variance
shared by all symptoms included in their model.
Whereas this general factor predicted or was pre-
dicted by the specific factors for internalizing and
externalizing problems several times, there was
hardly any heterotypic stability between these
unique components of internalizing and externalizing
problems: if anything, cross-lagged paths between
the specific factors were negative. Also studies in
adolescents (Snyder, Young, & Hankin, 2017) and
adults (Greene & Eaton, 2017) revealed no significant
cross-domain pathways between the internalizing
and externalizing factors of the estimated bifactor
models. Altogether, these and other (e.g., Blok
et al., 2021; McElroy, Shevlin, & Murphy, 2017)
findings suggest that most stability that is typically
labeled heterotypic actually involves a fairly large
homotypic component as well. This is particularly
true for transitions among broadband dimensions of
psychopathology or disorder families; within-domain
pure transitions from one narrow-band dimension or
specific disorder to another are more common (e.g.,
Lahey et al., 2014; Shevlin et al., 2017).

Sources of stability
Whereas stability indices provide relevant information
regarding the probability of a favorable or unfavorable
development at a group level, more explanatory devel-
opmental models of psychopathology require a

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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separation of between-differences and within-person
changes, which can both underlie high stability. As
discussed previously, sources of stability can lie
within the domain of psychopathology or concern
psychopathology–environment associations and
transactions. Both will be discussed below, with a
particular focus on within-person bidirectional
effects.

Associations between internalizing and
externalizing problems

Between-person differences and within-person
changes. Richards’ aforementioned study on the
development of internalizing, externalizing, and
attention problems between ages 11 and 26 years
is one of the most comprehensive studies that
applied RI-CLPM to the development of mental
health problems to date (Richards et al., 2022). The
results revealed that much of the observed homo-
typic and heterotypic stability of internalizing and
externalizing problems listed in the previous section
was due to a large stable between-person association
(r = .57) during the study period. Within persons,
homotypic stability was moderate (standardized
coefficients .25–.33) in early and middle adoles-
cence, but largely absent between ages 16 and 22.
From there on, internalizing problems showed mod-
erate stability again (.34), but externalizing problems
did not. Within-person concurrent associations
between the two problem domains were fairly strong
(.29–.55) but the cross-lagged effects were weak
(≤�.06) if present at all, suggesting little heterotypic
stability at the within-person level. Richards’ find-
ings are complemented by those found in younger
samples. Despite differences in age ranges, mea-
sures, informants, and interassessment intervals,
these results generally provide additional support for
substantial stable between-person differences and,
within persons, stronger homotypic than heterotypic
stability. More specifically, in 1060 children who
were followed from pre-kindergarten to about age 8
in five annual waves, RI-CLPM yielded a between-
person correlation between the latent trait factors of
teacher-reported internalizing and externalizing
problems of .21; within-person stability paths (au-
toregressive effects) ranging from .01 to .16 for
internalizing and from .18 to .40 for externalizing
problems, and cross-lagged paths in the range
between �.02 and .08 (Oh et al., 2020). Flouri
et al. (2019) investigated associations among
parent-report internalizing and externalizing prob-
lems assessed in 17,318 participants of the UK
Millennium Cohort Study between the ages of 3 and
14 years (five waves), also using RI-CLPM. Within-
person homotypic paths ranged between .19 and .41
for internalizing problems and between .36 and .64
for externalizing problems (standardized coeffi-
cients); cross-lagged paths between <.05 (no effect
sizes were given for nonsignificant paths) and .24.

Gender-specific ALT-SR analyses on six waves (age
3–17 years) of the same cohort yielded roughly
comparable figures (Speyer, Hall, Hang, Hughes, &
Murray, 2022). Murray et al. (2020) investigated
within-person patterns in teacher-reported internal-
izing and externalizing problems in 1571 partici-
pants of the Zurich Project on Social Development
from Childhood to Adulthood, who were assessed
between ages 7 and 15 years in eight waves, also by
means of ALT-SR. With a few exceptions, internaliz-
ing (mean .33) and externalizing (mean .42) problems
showed moderate-to-strong within-person stability,
while cross-lagged effects were .15 at the most.
Between-person associations were not presented in
Flouri’s and Murray’s reports, but a Norwegian
community study that followed 1,042 children in
about the same age range (4–10 years) with biennial
clinical interviews with parents (ages 4 and 6) or
children (ages 8 and 10) found that homotypic and
heterotypic stabilities of ADHD, ODD/CD, anxiety,
and depression symptom levels were mainly due to—
unmeasured—stable factors rather than the effects of
earlier disorders predicting later ones (Wichstrøm
et al., 2017). Consistent with the other reports,
standardized coefficients tended to be larger for
homotypic (mean .11) than for heterotypic (mean
.01, all ≤.11) associations in the Norwegian study.

The direction of heterotypic influences. Although
most within-person cross-lagged effects between
internalizing and externalizing were weak in the
above-mentioned studies, they did show some con-
sistency with regard to the direction of the paths: Oh
et al. (2020), Flouri et al. (2019), Murray et al. (2020),
and Richards et al. (2022) all found more evidence
for a predictive effect of externalizing on internalizing
problems than the other way around. In Oh’s and
Flouri’s studies cross-lagged paths from externaliz-
ing to internalizing problems were all stronger than
paths from internalizing to externalizing problems
(Oh: externalizing .18–.40, internalizing ≤.16; Flouri:
externalizing .12–.24, internalizing ≤.10), and
Richards reported five paths from externalizing to
internalizing problems and only one the other way
round (effect sizes could not be compared because
these were not provided for nonsignificant paths). A
notable difference between the studies is that Oh
et al. and Flouri et al. reported positive effects of
externalizing on internalizing problems in their
childhood samples and Richards et al. negative ones
in their sample of adolescents and young adults.
Fully consistent with this, Murray et al. (2020) found
that externalizing problems predicted internalizing
problems positively (.08–.15) between ages 7 and 12,
whereas the effect was negative (�.11) between ages
13 and 15. Also consistent with the other studies is
that there were no within-person cross-lagged effects
of internalizing on externalizing problems in Mur-
ray’s study, except for a negative effect (�.12)
between ages 12 and 13.

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Age effects. In contrast to the consistently reported
trend of rising homotypic rank-order stabilities with
increasing age, results regarding age effects in
within-person autoregressive paths vary quite a bit:
Oh et al. (2020) and Flouri et al. (2019) reported
stronger homotypic paths with increasing age, but
Richards et al. (2022) and Murray et al. (2020) did
not find consistent indications for such a trend, and
Speyer et al. (2022) reported it for internalizing, but
not externalizing problems. Heterotypic stability
estimates do not show consistent age effects either,
possibly partly due to the reversal of the direction of
the within-person effect of externalizing problems on
internalizing problems suggested above.

Psychopathology–environment transactions

The development of mental health and mental health
problems can be seen as a lifelong adaptive process
involving interactions with—changing—environmen-
tal contexts such as the family environment, peer
group, and school/work context. These environmen-
tal factors set boundaries for behavioral options, and
so shape the exposure to stressful experiences, and
through those, the waxing and waning of mental
health problems. In turn, individuals’ mental health
status may influence their environment (Ormel,
Cuijpers, Jorm, & Schoevers, 2020; Ormel & De
Jong, 1999). As mentioned, in particular reciprocal
(bidirectional) within-person person-environment
effects have the potential to stabilize mental health
problems, because these may initiate and maintain
spirals of mental health development, typically
downward for individuals with many and upward
for those with few initial mental health problems.
Mental health problems and environmental factors
may influence each other by social influence (also
referred to as social causation) and health-related
selection processes (Ormel et al., 2012). Social
influence refers to processes by which the social
environment affects mental health, and health-
related social selection to the fact that individuals’
mental health, through affecting their behaviors and
reactions from others, can shape their social envi-
ronment (e.g., Hoffmann, Kr€oger, & Geyer, 2019;
Jin, Zhu, & He, 2020). Ample evidence has been
reported for both theories (see, for instance, Esch
et al., 2014; Johnson, Cohen, Dohrenwend, Link, &
Brook, 1999; Kr€oger, Pakpahan, & Hoffmann, 2015),
often with regard to factors related to socioeconomic
status. Yet, only a few studies focused directly on
bidirectional effects between—subcategories of—in-
ternalizing and externalizing problems on the one
hand and environmental factors on the other from an
early age onwards, and even fewer permitted to
disentangle between- and within-person effects.
Those that did concern the family context, peer
relationships and behaviors, educational attain-
ment, and stressful experiences. Please note that

many of the variables labeled as environmental
encompass an individual component as well. This
especially holds for educational attainment, which
not only reflects the school environment but individ-
ual skills and motivation as well, and for stressful
experiences, which partly reflect stress sensitivity.
Hence, the term ‘environmental’ should be conceived
of as indicating the partial, rather than the exclusive,
influence of external agents.

Family context. Speyer et al. (2022) focused on
bidirectional effects between children’s internalizing
and externalizing problems and their parents’ dis-
tress (N = 10,746, initial age 3 years, six waves in
15 years), all parent-reported. Effects were seen in
both directions, but generally modest (coefficients
≤|.16|) and positive as well as negative, depending on
offspring and parental sex, type of problems, and
age. Overall, child-to-parent effects were somewhat
stronger than parent-to-child effects. Somewhat
comparable, Schulz, Nelemans, Oldehinkel, Meeus,
and Branje (2021) found that self-reported adoles-
cent internalizing problems predicted maternal
internalizing problems stronger (coefficients
.10–.12) than the other way around (.04–.05) during
adolescence (N = 497, initial age 13 years, six annual
waves). No meaningful within-person effects (coeffi-
cients generally around .00) were found for exter-
nalizing problems and for paternal psychopathology.
Kim, Richards, and Oldehinkel (2022) investigated
mutual influences between parent-reported family
functioning and self-reported internalizing or exter-
nalizing problems during adolescence and young
adulthood (N = 2,228, initial age 11 years, six waves
in 16 years) and found no substantial within-person
cross-lagged effects (all coefficient ≤ .04). In general,
effects were not very robust across waves.

Peers. We found two RI-CLPM studies that focused
on relationships with peers. Barzeva, Richards,
Meeus, and Oldehinkel (2020) studied associations
between self-reported social anxiety, social with-
drawal, and peer experiences between ages 11 and
16 (N = 2,772, three waves in 5 years, initial age
11 years) and found that negative peer experiences
predicted increased social withdrawal within per-
sons more consistently (three coefficients ≥ .10) than
social withdrawal predicted negative peer experi-
ences (one coefficient ≥ .10). Social anxiety was not
prospectively associated with peer experiences when
adjusted for social withdrawal. Defoe, Khurana,
Betancourt, Hurt, and Romer (2019) found bidirec-
tional influences between self-reported adolescents’
externalizing behaviors and their social environ-
ment, be it that the nature of the behaviors that
influenced and those that were influenced by the
environment was different: conduct disorder pre-
dicted peer cannabis use, which in turn predicted
adolescents’ own cannabis use (N = 364, initial age
13.5 years, four waves in 5 years). The effect of peer

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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cannabis use on own use was found more consis-
tently than the effect of conduct disorders on peer
cannabis use (no effect sizes were presented for
nonsignificant paths). Hence, social influence of
peers seems to play a bigger role than health-
related selection, at least during adolescence.

Educational attainment. Research concerning
social influence and health-related selection effects
in adult populations often concerns socioeconomic
position. Children and adolescents do not occupy
socioeconomic positions themselves yet, but educa-
tional attainment is an important mediator between
parental socioeconomic position and their own adult
socioeconomic position, and possibly also between
parental socioeconomic position in childhood and
adult mental health problems, and between child-
hood mental health problems and adult socioeco-
nomic position (Hoffmann et al., 2019). Schmengler
et al. (2021) conducted two studies on self-reported
mental health problems and educational attainment
during adolescence and young adulthood in the
TRAILS cohort (N = 2,229, initial age 13.5 years, five
waves in 13 years), both with proper adjustment for
stable individual differences: one on externalizing
behaviors (Schmengler et al., 2021), one on alcohol
use (Schmengler, Peeters, Kunst, Oldehinkel, &
Vollebergh, 2022). Whereas longitudinal associa-
tions between externalizing problems and educa-
tional attainment were mainly due to health-related
selection driven by attention problems (coefficients
ranging between �.07 and �.04, all significant;
social influence effects between �.06 and .01, all
nonsignificant), high alcohol use was primarily
caused by social influences (health-related selection
effects all around .00): in middle adolescence, it was
predicted by low education attainment (�.17); in late
adolescence and young adulthood by high educa-
tional attainment (.07–.09).

Stressful experiences. Compared with parental,
peer, and educational factors, stressful experiences
are less bound to specific life phases and hence
potentially better suited to explore person–environ-
ment transactions across multiple life phases. More-
over, they have been postulated as a means through
which the environmental context acts upon mental
health (Ormel & De Jong, 1999). The two studies on
within-person bidirectional effects of stress andmen-
tal health that we are aware of both concerned
depression. Johnson, Whisman, Corley, Hewitt, and
Rhee (2012) investigated depressive symptoms and—
possibly—dependent negative life events in late child-
hood and adolescence (N = 916, initial age 9 years,
eight annual waves). They did not find consistent (i.e.,
cross-informant) evidence for within-person cross-
lagged effects in any direction and concluded that,
instead of having a linear bidirectional association
over time, stressful life events and depressive symp-
toms may be components of a larger, more complex,

network of risk factors for depression. To some extent,
this idea was confirmed by Pettit, Lewinsohn, Seeley,
Roberts, and Yaroslavsky (2010), who followed a
sample (N = 815) of initially 15-year-olds by means of
16 annual waves, up into adulthood. In their study,
depression was predicted by daily hassles between
ages 17 and 24 (coefficients .05–.12), and in turn (but
less consistently) predicted major life events between
ages 19 and 28 (.01–.18), suggesting relatively more
health-related selection in young adulthood.

Discussion
Having mental health problems in childhood or
adolescence is a strong predictor of psychiatric
problems later in development, particularly prob-
lems within the same broadband domain. This
overall conclusion does not preclude fluctuations in
the severity and expressions of psychopathology
across development; in fact, transitions between
clinical and subclinical problems levels, and transi-
tions from pure to comorbid presentations and vice
versa are the rules rather than the exception,
particularly in studies involving many assessment
waves and a long follow-up period.

The relatively high probability of transitioning to
another state is true not only for individuals with
high problem levels on average but for those with
generally few problems as well: there is convincing
evidence that the vast majority of the population will
meet the criteria for a clinical disorder at least once
in their lives. This awareness arose only after the
availability of psychopathology measures that had
been assessed repeatedly across several develop-
mental stages; lifetime prevalence estimates based
on single-time retrospective recall were considerably
lower. Mental health problems that occurred in the
past tend to be forgotten over time (e.g., Moffitt
et al., 2010; Patten et al., 2012), particularly when
relatively mild and transient (Wells & Hor-
wood, 2004). This once more emphasizes the impor-
tance and necessity of longitudinal cohort studies.

Specifications regarding the amount of heterotypic
stability of psychopathology depend on whether
psychopathology is defined in terms of specific
disorders or broadband domains (disorder families).
Whereas the joint existing evidence clearly indicates
substantial sequential comorbidity and varying
expressions of psychopathology within the broader
domains of internalizing and externalizing problems
during development, prospective associations
between these broad domains of psychopathology
commonly concern the waxing and waning of co-
occurring problems rather than one domain being
exchanged for the other. Transitions from purely
internalizing to purely externalizing problems or vice
versa are rare. Evidence in support of this conclu-
sion is quite robust and can be found in studies
based on diagnostic categories as well as continuous
problem scores.

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Rutter, Kim-Cohen, and Maughan (2006) proposed
that the term “heterotypic continuity” should be
used to denote different manifestations of basically
the same underlying construct (e.g., disinhibition,
distress) and that the term “psychopathological
progressions” might be more appropriate when the
manifestations are likely to have different origins.
While highly valuable from a conceptual point of
view, this notion is challenging in practice, because
associations among psychopathological symptoms
can be captured at various hierarchical levels, rang-
ing from specific diagnoses or narrow-band scales to
a general psychopathology factor, and similarities
and differences in phenotype and etiology can be
found at each level (e.g., Caspi et al., 2014; Lahey,
Krueger, Rathouz, Waldman, & Zald, 2017). Never-
theless, considering that core psychobiological vul-
nerability factors such as negative emotionality,
limited cognitive abilities, and impulsivity are stron-
ger associated with general psychopathology factors
than with more specific dimensions of psychopathol-
ogy (e.g., Lahey et al., 2021), it seems justified to
consider many cross-domain associations discussed
in this article as reflections of—heterotypic—stability
rather than of psychopathology progression.

Consistent with the notion that many of the tem-
poral associations between mental health problems
in different domains are due to common underlying
constructs (e.g., negative emotionality, Lahey
et al., 2021), stability analyses that allowed to
distinguish within-person effects from between-
person effects often yielded weak within-person
cross-lagged effects at the most. This seems to imply
that attempts to prevent mental health problems to
extend to other domains may be more effective when
strengthening psychological resilience in general
than when treating specific symptoms. That said,
relieving the suffering caused by symptoms is an
important goal as such, and the fact that we did find
rather robust evidence for within-person homotypic
stability suggests that it is better to complement
treating symptoms with improving resilience than to
replace the one with the other. Another cautionary
note is that the lack of evidence for strong within-
person cross-lagged effects found in the large longi-
tudinal cohort studies reviewed here does not exclude
the possibility that symptoms from various domains
influence each other’s development on a—much—
smaller time scale, for instance from day to day or
even within days. Network modeling based on inten-
sive longitudinal data (diary studies) could help to
acquiremore knowledge on symptomdynamics at the
daily level (Borsboom et al., 2021). The replicability of
such studies is still problematic, however (Forbes,
Wright, Markon, & Krueger, 2017), precluding robust
network findings on short notice. Longitudinal panel
studies involving weekly or monthly intervals would
also have great added value in this respect, but we are
not aware of any such studies involving internalizing
and externalizing problems to date.

Most studies reviewed found more evidence for a
predictive effect of externalizing on internalizing
problems than the other way around. This overall
trend does not necessarily pertain to all expressions
of externalizing and internalizing psychopathology: a
notable exception is the frequently reported stronger
effect of depressive symptoms on subsequent alcohol
or cannabis use than vice versa (e.g., Bolanis
et al., 2020; Schleider et al., 2019; Wellman
et al., 2020). Although alcohol and substance use
are often considered as belonging to the externalizing
spectrum (e.g., Krueger & Markon, 2006), these
measures did not converge with indicators of aggres-
sion and disinhibition in a recent symptom-based
(as opposed to diagnosis-based) hierarchical model
of psychopathology (Forbes et al., 2021). Further-
more, Castellanos-Ryan et al. (2016) found that the
structure of psychopathology in adolescents was
captured equally well by a bifactor model involving—
besides general psychopathology and internalizing
factor—an externalizing factor (including substance
abuse) as two separate factors for externalizing
problems and substance abuse. Moreover, when
substance use was included in the externalizing
factor, the loadings for ADHD and ODD became
negative. Hence, the use of alcohol and drugs takes
up a special position in multiple respects, and our
statement regarding externalizing problems may not
apply to substance abuse.

Stability of psychopathology can be driven not only
by other types of psychopathology but also by
person–environment transactions, especially when
these transactions are bidirectional and negative.
The limited existing empirical literature on within-
person bidirectional transactions between mental
health problems and aspects of the social environ-
ment shows little consistent evidence for substantial
mutual influences: effects tend to be modest at the
most and usually not bidirectional. Hence, although
the notion of spirals of increasing risk leading to
diverging pathways has great intuitive and theoret-
ical appeal and plausibility, it appears difficult to
find robust empirical support for sizable bidirec-
tional effects between mental health problems and
environmental variables during childhood and ado-
lescence, let alone later in life. The lack of firm
evidence for bidirectional effects leaves the door wide
open for the possibility that mental health pathways
develop largely in response to rather persistent risk
and protective factors, and that the role of more
temporary person-environment transactions is
smaller than often assumed. Low malleability of
mental health trajectories would provide a plausible
explanation for the apparent paradox that psy-
chopathology rates have not dropped in recent
decades despite better treatments (e.g., Ormel, Hol-
lon, Kessler, Cuijpers, & Monroe, 2022). Hence, the
possibility of deeply rooted vulnerability factors as
main drivers of stability of psychopathology, rather
than person-environment transactions, is far from

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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implausible and might even be the most likely one,
based on the current body of knowledge.

That said, it is too early to discard the above-
mentioned theories altogether because other expla-
nations could underlie the lack of strong bidirec-
tional effects as well. To start with, the observed
cross-lagged associations may capture only parts of
the actual associations between mental health and
environmental risk factors because the often episo-
dic nature of mental health problems implies that
problems assessed at a specific point in time tend to
be inaccurate estimates of the problem levels during
the whole interval. Besides, the variance explained
by “stable” between-person differences depends on
the timing and length of the study period, and these
differences may be caused by earlier within-person
processes generating diverging pathways. Another
reason for the weak bidirectional effects could be
that measures of mental health problems cover, by
definition, only individual differences in the prob-
lematic part of the mental health spectrum and are
hence restricted in range. Especially in population-
based studies like the ones reviewed here, this may
deflate the effect sizes. Cross-lagged effects with
more stable and broader defined indicators of mental
health may therefore be larger than the ones dis-
cussed in this paper, especially in case of large
interassessment intervals. On the other hand, stable
traits might be more resilient against external influ-
ences than mental health problems. Tentative indi-
cations for this are provided by Asendorpf and Van
Aken (2003), who studied mutual longitudinal
effects of personal characteristics and perceived
social support between ages 12 and 17, distinguish-
ing between core personality traits (Big Five) and
presumably more varying “surface characteristics”
(e.g., loneliness, self-worth). Only core personality
traits uniquely predicted perceived support. Con-
versely, perceived support only predicted surface
characteristics. Hence, the stability of the variables
under study may influence the size and direction of
the cross-lagged effects. Which level of stability is
optimal for a given study will depend on, besides the
research question, the study design: ideally the
interassessment intervals should match the pace of
change of the variables involved.

The cross-lagged effects found were not only
generally weak but often also inconsistent across
measurement waves. This could signify unreplicable
chance findings, but not necessarily so. A more
substantive possible reason is that the role of
specific risk factors (e.g., parenting behaviors, peer
status) changes over time, especially in developmen-
tally intensive periods such as childhood and ado-
lescence. Opportunities and constraints are to a
large extent age-dependent (Baltes, 1987, 1997), and
thus it is to be expected that many person-
environment transaction patterns show differences
across the life span (Rauthman, 2021; Wrzus, Wag-
ner, & Riediger, 2016). For instance, even though

poor social relations are generally likely to lead to
mental health problems and vice versa, the relevance
of particular relationships is likely to shift from
parents to peers to romantic partners. Hence, when
examining psychopathology-environment transac-
tions over multiple developmental phases, it might
be more informative to use varying measures to
capture the essence of a risk factor in an age-
appropriate way than to use the same variable
throughout the study period.

Hoffmann et al. (2019) stated that social influence
and health-related selection are equally important
during childhood and adulthood (and social influ-
ence more dominant in old age). Whereas that might
be true in general, some of the reviewed studies
suggest a shift from more social influence in adoles-
cence (Barzeva et al., 2020; Defoe et al., 2019) to
more health-related selection in adulthood (Pettit
et al., 2010). Moreover, the relative influence of these
two processes may vary among domains of mental
health: with regard to academic achievement, social
selection effects were reported for attentional prob-
lems (Schmengler et al., 2021) and social influence
effects for alcohol use (Schmengler et al., 2022). It is
conceivable that externalizing problems exert a
stronger effect on the social environment than inter-
nalizing problems and substance use because exter-
nalizing problems are inherently more outward-
directed. Esch et al. (2014) reached this conclusion
after having reviewed studies on mental disorders
and early school leaving: “Mood and anxiety disor-
ders seemed to have a less consequential direct effect
on early school leaving than substance use and
disruptive behaviour disorders. . .. On the other hand,
internalizing disorders were reported to develop as a
consequence of school dropout.” (p.1). The limited
number of studies discussed in this narrative review
does not justify firm conclusions, however, with
regard to neither age nor domain-specific effects.

The effects between mental health problems and
environmental variables reviewed here represent
only a clipping of a much more complicated interplay
of factors, including developmental cascades and
effects among risk and protective factors. Broadly
defined, developmental cascades refer to “the cumu-
lative consequences for development of the many
interactions and transactions occurring in develop-
ing systems that result in spreading effects across
levels, among domains at the same level, and across
different systems or generations” (Masten & Cic-
chetti, 2010, p.491). A well-known cascade model is
the dual failure model (Evans & Fite, 2019; Patterson
& Capaldi, 1990), which links problem behaviors in
the preschool years due to inept parenting to later
academic and peer functioning, which contribute to
depressive affect and affiliation with deviant peers,
which in turn reinforce further antisocial behavior.
Other cascades tested ran, for instance, from the
onset of sleep problems via reduced emotion regula-
tion and sleep problems becoming chronic, to

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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reduced attention regulation (Williams, Berthelsen,
Walker, & Nicholson, 2017), from exposure to neigh-
borhood deprivation via reduced social and aca-
demic functioning to alcohol use disorder (Karriker-
Jaffe, L€onn, Cook, Kendler, & Sundquist, 2018), and
from maltreatment via poor emotion regulation to
peer problems and psychopathology (Kim & Cic-
chetti, 2010). Mental health problems could also
arise as the outcome of transactions between two or
more other factors (e.g., Ormel & De Jong, 1999;
Rauthman, 2021), rather than in a process of direct
mutual influences with one of these factors. Feed-
back loops between personal and social risk or
protective factors can produce an accumulation of
risk or protection that might affect mental health
only above a certain threshold. Such feedback loops
have been observed between child temperament and
parenting quality (Cecil, Barker, Jaffee, & Vid-
ing, 2012; Klein et al., 2018), but much remains to
be learned about when and how such joint effects
interfere with mental health. To complicate things
even more, relations between personal and social
factors are not only characterized by cross-lagged
effects, but also by concurrent correlations, interac-
tions (effectmodification), and fits (Rauthman, 2021),
and associations with mental health problems are
not always linear and additive. Hence, the studies
conducted thus far have only revealed a tip of the
iceberg, and we are still far away from a comprehen-
sive perception of the development of psychopathol-
ogy in its social context.

Concluding remarks
Stability of psychopathology: Where do we stand?

The increased availability of longitudinal cohort data
over the past few decades has served as a catalyst for
prospective studies on the development of psy-
chopathology across the life span. Consequently,
the body of knowledge regarding homotypic and
heterotypic stability of internalizing and externalizing
psychopathology has grown substantially. It can be
said that, by and large, the resulting evidence is fairly
robust now. Obviously, several questions still remain
to be answered, for instance, regarding the mecha-
nisms underlying the apparent reversal of the effect
of externalizing problems on internalizing problems
in early adolescence and regarding the—joint—de-
velopment of internalizing and externalizing disor-
ders in adulthood and old age, but a solid base has
been established to investigate additional matters.

With regard to the development of internalizing and
externalizing psychopathology as a process involving
person-environment transactions, the landscape is
different. Possible within-person bidirectional effects
between psychopathology and environmental mea-
sures have been tested in only a limited number of
studies, yielding a fragmented and inconsistent pic-
ture.Alsowhenconsideringabroader scopeof studies

on bidirectional psychopathology-environment influ-
ences than the ones discussed here, we cannot but
conclude that the findings reported represent a rather
scattered landscape. The comparability of the studies
conducted so far is hampered by the fact that they
differ in a multitude of fashions: age, sociocultural
backgrounds, variables included in the model, mea-
sure instruments used, and the between-wave inter-
vals, to mention a few. To some extent, this
heterogeneity is unavoidable given thatmental health
develops as part of complex interactions and trans-
actions among a myriad of risk and protective factors
operating over time in continuously changing envi-
ronments. Nevertheless, it precludes solid conclu-
sions and slows down progress, warranting strategies
to reduce its impact.

Join forces

To date, shared projects of epidemiological research
groups have typically involved reviews, meta-
analyses, and replication and generalization across
samples, age groups, or measures. To continue and
accelerate progress, it would be beneficial to expand
and intensify not only the collaboration among differ-
ent research groups but also the management of this
process. Particularly with regard to influences on and
from environmental factors, our narrative review
revealed many gaps and uncertainties. Longitudinal
studies often differ in too many ways to allow valid
comparisonormeta-regression toassess the influence
of study features such as the age of the sample,
attrition, interval length, measures, covariates, and
statistical approach. Research practices in which
every individual research team decides how to design
their own study are unlikely to be efficient and to
provide the best value for money in our attempts to
betterunderstanddevelopmentalpsychopathology. In
our view, joint research agendas and step-by-step
plans, with a fair and sensible division of tasks across
research groups, are needed to boost advancement in
this area of research—and probably in other areas as
well. Among other things, it would facilitate the
harmonization of measures (in an age-appropriate
way) andallow to investigate developmental processes
in various age groups and cultures in a structured,
consistent, and comparable way. Collaboration
among longitudinal epidemiological cohorts has
become the rule rather than the exception over the
past years,which is apromisingdirection toward such
a joint research agenda. Evidently, the realization of
far-reaching binding long-term agreements would
require major changes, not only in academic cultures
but also in grant systems, but we do think it might be
worth theeffort: inmultiplefieldsofscience large-scale
collaboration and central management have spawned
rapid growth of knowledge. The organization and
management of Psychiatric Genetic Consortia (e.g.,
Sullivan, 2010) could be a collaboration model for
developmental psychopathology as well.

� 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Taxonomy of risk factors. A specific step towards a
more coordinated approach to investigate develop-
mental psychopathology might be the development
of a taxonomy for psychobiological and social risk
factors, comparable to attempts to capture the main
dimensions of mental health problems such as the
Hierarchical Taxonomy of Psychopathology (HiTOP)
model (Kotov et al., 2017) and Research Domains
Criteria (RDoC, Insel et al., 2010). Conceptual dis-
cussions as well as systematic reviews and meta-
analyses would become more feasible and construc-
tive if based on a generally assented set of risk
categories. These categories could be constructed
either in a bottom-up, empirically based (comparable
to the HiTOP model) or in a top-down (comparable to
the development of the RDoC) way. Considering the
scarcity of studies including a sufficiently broad
spectrum of risk factors to allow the comprehensive
modeling required for an empirically based classifi-
cation, a top-down approach, based on key notions
on mechanisms through which social and psychobi-
ological factors might affect mental health, would
probably be the most appropriate and feasible option
at this moment in time.

To conclude. Psychopathology is “the complex
result of a myriad of risk and protective factors

operating over time. Key research questions within
this framework center on discovery of factors that
place individuals on pathways probabilistically lead-
ing to later disturbances and factors and processes
which maintain individuals on, or deflect them from,
such pathways once enjoined” (Sroufe, 1997; p.251).
The research reports discussed in this narrative
review demonstrate that longitudinal surveys have
augmented insight into homotypic and heterotypic
stability and change substantially. Attempts to
unravel the myriad of risk and protective factors
that place individuals on particular pathways or
deflect them from these pathways are still in a
pioneering phase and have not generated robust
findings so far. We hope that this paper will help to
move the field further forward.
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Key points

� Developmental psychopathology is a lifelong process involving mutual transactions between individuals and
their environment.

� Longitudinal population-based studies have yielded powerful data to analyze this process.
� Findings regarding homotypic and heterotypic stability of internalizing and externalizing problems and

regarding transactions with contextual factors had not been reviewed yet.
� Mental health problems in childhood or adolescence predict psychiatric problems later in development.
� Homotypic stability of internalizing and externalizing problems exceeds heterotypic stability.
� Transitions from purely internalizing to purely externalizing problems or vice versa are rare.
� Evidence regarding transactions with sociocultural contexts is still fragmented.
� Joining forces and developing a common risk factor taxonomy may be ways to move the field forward.
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