4) Related to this, because of the early age at follow up, the results as they are wouldn't convince me that adolescent-onset conduct problems are anything other than normative. It is quite possible that the adolescent-onset group will desist from their cannabis and alcohol use and criminal and aggressive behaviour when they are age 19 or 20. Again, it would be helpful here to know the results without the study (or studies) that used an extremely early age at follow-up. My guess is that the results will hold, supporting the authors' conclusions. However, as it is, the statements in the Discussion about the AO group aren't quite justified. 
[bookmark: _GoBack]Thank you for this helpful comment. We have run the analysis again without those studies with early age at follow up (Kretschmer et al., 2014 and Sentse et al., 2016). Results still hold (in fact, in nearly all cases the ORs have increased) – a summary in the table below:
Supplemental material. The table shows the results from the additional analyses run without studies with very early age of outcome (17 and 18 years old). 
	Outcome
	With all studies (OR, 95%CI)
	Without studies using very early outcome (OR, 95%CI)

	Mental Health
	EOP: 2.24(1.67-3.01)
AO: 1.58(1.19-2.08)
CL: 1.29(1.00-1.68)
	EOP: 2.93(2.12-4.05)
AO: 1.78(1.29-2.46)
CL: 1.23(0.45-1.80)


	Cannabis use
	EOP: 3.34(2.53-4.41)
AO: 3.78(2.54-5.63)
CL: 1.14(0.89-1.47)
	EOP: 3.45(2.42-4.90)
AO:4.01(2.54-6.33)
CL:1.16(0.85-1.57)

	Alcohol use
	EOP:1.85(1.04-3.28)
AO:1.72(1.23-2.41)
CL:1.14(0.80-1.63)
	EOP:1.76(0.71-4.33)
AO:1.72(1.13-2.63)
CL:1.23(0.83-1.83)

	General Health
	EOP:2.35(1.48-3.73)
AO:2.38(1.25-4.53)
CL:1.36(0.89-2.10)
	EOP:2.55(1.56-4.18)
AO:2.64(1.29-5.41)
CL:1.49(0.80-2.79)

	Self-reported aggression
	EOP:5.40(2.80-10.43)
AO:3.55(2.07-6.08)
CL:1.75(1.21-2.53)
	EOP:8.46(4.62-15.51)
AO:5.09(3.06-8.44)
CL:2.02(1.10-3.72)

	Official records of criminal behaviour
	EOP:3.18(1.73-5.85)
AO:2.29(1.43-3.67)
CL:1.28(0.99-1.66)
	EOP:4.26(1.82-9.97)
AO:2.64(1.53-4.55)
CL:1.37(0.92-2.05)



For more details please check the forest plots below.


Mental health (depression/depressive mood)
[image: ]


Cannabis Use:
[image: ]


Alcohol use:
[image: ]


General Health:
[image: ]

Self-reported aggression:
[image: ]
 


Official records of antisocial behaviour:
[image: ] 

We have acknowledged this in the manuscript and added in the “Strengths and Limitations”:
“It could be argued that this may have resulted in outcomes being particularly negative for AO individuals, due to the relatively short gap between onset of behavioural problems and outcome measurement. However, ORs for AO individuals did not decrease in size when we run the meta-analyses without those studies with very early age at outcome, but slightly increased (results available in supplemental information)”.
Please let us know whether it would be appropriate to provide this info in supplemental information.

5) It looks like most of the studies included in the analyses used growth mixture modeling to identify trajectories (is that so?). However, these models have been quite critically discussed (I think the authors know this literature) and this should be acknowledged in the limitations. 
Thanks for this comment – indeed these methods have been critically discussed - recent work by Heron et al., 2015 pointed out that estimates obtained	 using three-step models carry a certain risk of bias, particularly when classification quality (entropy) is poor but also when entropy has acceptable values. Although entropy in the growth models studies included in our review were acceptable to high (please see tables/pictures below) we have now acknowledged limitations in growth models which include overfitting the number of trajectories (which can lead to biased estimates of covariate effects), based on Heron et al., 2015. This can be found in the “Strengths and Limitation” section, paragraph 2. We appreciate the importance of this issue and we thank you again for this comment.

Barker and Maughan, 2009 (trajectories used by Kretschmer et al., 2009)
[image: ]


Sentse et al., 2016:
[image: ]

Odgers et al., 2008:
[image: ]


6) The authors emphasise the 'different domains' of their outcomes, but really, they are all quite related and it could be nice to acknowledge this and perhaps even discuss. For example, research indicates that there is an externalising spectrum and, relatedly, an overall psychopathology factor, which are thought to underlie the susceptibility to problems such as cannabis and alcohol abuse, antisocial behaviour and also depression. Perhaps the different trajectories of conduct problems signify different levels of genetic and environmental risk for these higher-order factors. The outcomes may also be related because they influence each other. For example, antisocial individuals may be more prone to use drugs, and this could compromise their educational attainment and impair their health. 
Thank you for this – yes we absolutely agree that the outcomes we are looking at are related to each other and this could be for a number of reasons which do not necessarily exclude each other (i.e. genetic susceptibility and also mutual influence across different stages of development) - We have specified the concept of “developmental snares” in the introduction, which should help the reader understand how closely interconnected life domains such as health, drug use and employment are. In our discussion we have treated the outcomes more as a “whole”, rather than different and unrelated aspects of life and we apologies if this was not clear enough. We have added in the discussion section: “Given the interconnectedness of the outcomes considered, it is not surprising to see a trend across domains” to emphasise this. 
Small comments: 
7) This is personal preference but can the authors write out "conduct problems" rather than shortening it. It would make it much easier to follow and not make it seem like another type of trajectory. 
This has now been amended throughout – track changes mode has not been used for this particular set of changes to not make the manuscript look too confusing
8) Please add "the" before the trajectories (e.g. "the" EOP trajectory) on page 9 and throughout the text 
Yes this has been amended accordingly throughout the whole manuscript
9) In the mental health results section (page 9 paragraph 4), please specify the outcome for which the EOP trajectory had a large effect size (was it depressive feelings or a diagnosis of depression?)
Thank you for pointing this out – both of them were treated as one outcome. We indicated “including but not limited to depressive feelings and clinical diagnosis of depression” – full details regarding measures are reported in table 2. 
10) Please report ORs even for non-significant findings (e.g. on page 9, 4th paragraph) and ideally report all ORs with 95%CIs if space allows.
All ORs and 95% CIs now added

Again thank you very much for your comments. It helped us thinking more deeply about some areas of our work. We hope that you will find this revised manuscript much stronger than the previous one. Of particular importance, is the addition of the sensitivity analysis excluding studies with very early age of outcome. This led to similar results and adds solidity to our findings. Thank you again for suggesting to do this.
image7.png
BEREREREX

O

tVcsVcsVm RERENENENENENEGE

@

C | ® ajp.psychiatryonline.org/doi/pd/10.1176/appi aj¢

‘SUPpOTTET e WYY OF TS GISTNCHO (2] Stares nave
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ventionists, and researchers alike. As a high priority for
‘planning in DSM-V, Moffitt and colleagues (5) highlighted
research designed to identify differences between children
whose early conduct problems do versus do not persist.
Relatively little is known currently about factors that
‘may distinguish these two groups. Similar to children with
persistent early-onset conduct problems, those whose
problems remit with development (often now referred to
as “childhood-limited” groups) have been shown to suffer
from early family adversity, parental psychopathology,low
intelligence, and undercontrolled temperament (5-8)
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‘many risk factors in common, there may also be distinct
child- and family-based risks.

In broader discussions of the persistence of severe con-
duct problems during early childhood, it has been sug-
gested that young children with high levels of early under-
controlled temperament and aggression and those
exposed to negative parenting and family stress are most
likely to evince continuing behavior problems at school
entry (10, 11). In addition, maternal stress can, of course,
begin (and indeed already be present) at the time of the
conception of the child (12). Studies have shown that ifa
woman is anxious and/or depressed during pregnancy,
her child s substantially more likely to have cognitive and
‘emotional problems, be temperamentally irritable, and
show behavioral problems and/or hyperactivity (13, 14),

“This artile is featured in this months AJP Audio.
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TABLE 1. Fit Indices for Sex Variant and Sex Invariant Trajectory Models
Model

Soxvariant Soxinvariant

Tajectory Bayesian information Criterion Value __Entropy Value __Bayesian information Grteion Value __Entropy Value,
One-group ECEa] LR

Twogroup Py 090 43599364 09
Thieegroup 43318009 o0m1 ano7a o8
Four-group. 3267534 o080 3198072 079
Fivegioup Nonconvergent solution 43215005 o0
Sixgroup Nonconvergent solution Nonconvergent slution
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5) It looks like most of the studies included in the analyses used growth mixture modeling to identify
trajectories (is that 50?). However, these models have been quite critically discussed (I think the
authors know this literature) and this should be acknowledged in the limitations,

‘Thanks for this comment — indeed these methods have been criticised. Particularly, recent work by
Heron et al., 2015 pointed out that estimates obtained using three-step models carry a certain risk
of bias, particularly when classification quality (entropy) is poor. Although entropy in the growth
models studies included in our review were acceptable to high:

We appreciate the importance of this issue and we thank you again for this comment — we have
now acknowledged that in the strengths and ion section.

6) The authors emphasise the 'different domains' of their outcomes, but really, they are all quite
related and it could be nice to acknowledge this and perhaps even discuss. For example, research
indicates that there is an externalising spectrum and, relatedly, an overall psychopathology factor,
‘which are thought to underlie the susceptibility to problems such as cannabis and alcohol abuse,
antisocial behaviour and also depression. Perhaps the different trajectories of conduct problems
signify different levels of genetic and environmental risk for these higher-order factors. The
outcomes may also be related because they influence each other. For example, antisocial individuals
may be more prone to use drugs, and this could compromise their educational attainment and
impair their health.

‘Thank you for this — yes we absolutely agree that the outcomes we are looking at are related to
each other and this could be for a number of reasons which do not necessarily exclude each other
(i.e. genetic susceptibility and also mutual influence across development) - We have specified the
concept of developmental snares in the introduction, which should help the reader understand
how closely interconnected life domains such as health, drug use and employment are. In our
discussion we discuss the outcomes more as a “whole”, rather than different and unrelated
aspects of life. We have added in the discussion section: “Given the interconnectedness of the
outcomes cons ing to see a trend across domains” to emphasise this.

‘small comments:

7) This is personal preference but can the authors write out "conduct problems" rather than
shortening it. It would make it much easier to follow and not make it seem like another type of
trajectory.

Leonardo Bevilacquia

3 Signature Line -
e Equation Symbol
Object - 2o Sy
symbals o
e





image8.png
A AMCGRCREAEH B GEROA G ERRA ERER E R ERFAEACAENENENE ERCAGDLRCH E0\(h

ye \a
& C | ® https://link.springer.com/artic

07/510964-016-047

TATgE CLASSes WIETeds LI IVe-CIASs SOIUUOL yIeIaed Ol VeTy SIIAL CIASS (1 7o O SAlIpIe). We
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) . . . . . Abstract
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Introduction |
BIC Entropy LMR-LRT BLRT Class sizes (%) The Present Study Y
1class 0495.14 Methods ]
Results B Analytic Strateg)
2classes  8614.80 .84 001 906.44,p<.001 34,66 i - '
Discussion ~ We applied mixture modeling in Mplus 7.0 (Muthén and Muthén 1992) with Full Information
3classes 850911 .78 126.93,p<.05  13179,p<.05  11,29,60 Conclusion B Maximum Likelihood (FIML) estimation to examine the number and shape of conduct problem
N Ss041 s o o8, N o1 s | trajectories using the six measurements of conduct problems across age 4-17 years and
classes 82 3 5  23108,p<.05 12,1525
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antisocial behaviour and also depression. Perhaps the different trajectories of conduct problems
signify different levels of genetic and environmental risk for these higher-order factors. The
outcomes may also be related because they influence each other. For example, antisocial individuals
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Table 3. Fit indices for general growth mixture models

Log-Likelihood

BIC

AlC Entropy  LMR-LRT

Males (age 7-26)

6-class model -3519.9

—355L5 7163.6 7143.0 081
S-class model 35340 7140.6 71160 079
7214.6

7095.8 081

ratio test

of individuals, labeled childhood limited, who
demonstrated mild to moderate levels of con-
duct problems in childhood but subsequently
ted, was also identified (20.0%). The final
labeled low, comprised the majority of
the female population (55.1%) and was charac-
terized by low levels of antisocial conduct prob-
lems. Full details of the growth parameter esti-
‘mates for each antisocial trajectory group are
available from the authors upon request.
Because of the fact that different age periods
were used for males and females in the GGMM
analyses, we also fitted the data for males using
only age 7 to age 15 measures. As demonstrated
in Figure 3¢, a four-class solution (BIC =8.250.0,
entropy = .82, LMR-LRT = p < .001) repre-
sented the best empirical fit to the data: the four-
class model represented an improvement over a
three-class model (LMR-LRT p < 001) but re-
s did not support a more complex five-class

Note: BIC, Bayesian information criterion; AIC, Akaike information criterion; LMR-LRT, Lo-Mendell-Rubin likelihood

for males (ages 7-26) and females (ages 7-15)
were validated using prospectively gathered
childhood risk factors. Results from Table 4
test three key expectations from the taxonomy.
First, it is expected that those on the LCP path-
way should deviate from the low antisocials on
social, familial, and neurodevelopmental risk
factors in childhood. As shown in the column
labeled A, when compared to the low antiso-
cials, LCPs scores significantly worse on v
tally every childhood risk factor for early-on-
set persistent females (10 of 12) and on every
childhood risk factor for LCP males (12 of
12). Second, those on the AL pathway were ex-
pected to resemble the cohort norm on child-
hood risk factors. Adolescent-onset females
closely resembled the Lows; statistically s
icant differences were found for only 3 of 12
childhood risk factors (maltreatment, maternal
malaise, and mothers’ IQ). For males, signifi-
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completion, which is not necessarily the case for variables such as educational attainment. Title and
text descriptions should be changed to something like "Psychosocial outcomes and correlates of
conduct problem trajectories” or, at the very least, this should be made clear in the results
description.

1-class model —6978.2 13990.39 13978.20 — — Thank you for this comment — we do recognise that adding the word “correlates” may be
2-class model —6631.0 1330839 1329200 081 p<01 appropriate. The only reason why we have used the word outcome is because this s consistent
3-class model —6534.0 1312677 13106.00 0.80 p=.01

with the literature (“correlate” is more often associated with adolescence i.e. “adolescent

—6429.5 12930.00 12905.00 0.80 p<.01
S-class model —6416.2 12915.80 12886.41 0.77 43 correlates”). In fact, most of the studies we reviewed make use of the word outcomes even when
6-class model —6390.6 12877.00 1284320 0.76 89 last follow up is at age 18 (Kretschmer et al. 2014 — this paper is called: Outcomes of childhood
Females (age 7-15) y
T e 1 19063 8369 N _ _ conduct problem trajectories in early adulthood: findings from the ALSPAC study). In some of the
-class model 36470 73323 73200 082 p <001 papers reviewed, information regarding education included whether subjects completed school or
3-class model —-3590.2 7228.8 72124 0.80 not (i.e. failure - please see Xie, Drabick & Chen, 2011). In such case for example, we argue that

the werd “outcome” should be appropriate.

We have acknowledged in the Strength and Limitation section (paragraph 4) that we have looked
at early outcomes/correlates and not at long term-outcomes.

Ifitis only one study that examined outcomes at age 17, it may be worth examining results with and
without this study, to see whether the results hold.

Also, please don't w
that long-term.

“long-term outcomes" in the Discussion, as the follow-up period is really not

This has now been amended (last paragraph of Discussion, before strengths and limitations, does
not say “long-term” anymore)

4) Related to this, because of the early age at follow up, the results as they are wouldn't convince me
that adolescent-onset conduct problems are anything other than normative. It is quite possible that
the adolescent-onset group will desist from their cannabis and alcohol use and criminal and

pful here to know the results
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