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in childhood may be a useful approach to reducing future 
externalising and health-risk behaviours in offspring.
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Introduction

Previous research has demonstrated strong effects of longi-
tudinal patterns of maternal depression on adolescent inter-
nalising and externalising problems [13–15, 17]. Associated 
with both maternal depression and internalising/externalis-
ing problems [18, 22] are risky behaviours, such as sub-
stance use, truancy and delinquent or antisocial behaviour. 
To the best of our knowledge, however, only two studies 
have investigated the role of longitudinal patterns of mater-
nal depression in youth risky behaviours [1, 16]. These stud-
ies established that youth exposed to high levels of maternal 
depressive symptoms throughout childhood engage in more 
risky behaviours than their counterparts. However, in both 
these studies the risky behaviours explored were in late or 
middle adolescence (16–17 and 15 years, respectively). We 
do not know the association between trajectory types of 
maternal depressive symptoms and offspring risky behav-
iours in early adolescence, when such behaviours may be 
detrimental for later outcomes [9, 10, 23–25].

We carried out this study to address this gap. Using a 
large population-based longitudinal sample from the UK, the 
Millennium Cohort Study (MCS), we investigated the role 
of trajectory types of maternal depressive symptoms at child 
ages 3–11 years in risky behaviours, such as delinquency 
and alcohol use, at age 11 years. We also explored their 
role in attitudes towards a range of antisocial activities and 
alcohol, strong predictors of delinquency and alcohol use in 

Abstract  Longitudinal patterns of maternal depressive 
symptoms have yet to be linked to risky behaviours, such as 
substance use or violence, in early adolescence, when such 
behaviours may be particularly detrimental. This study was 
carried out to do this. Using data from the UK’s Millennium 
Cohort Study, it modelled the effect of trajectories of mater-
nal depressive symptoms at child ages 3, 5, 7 and 11 years 
on antisocial behaviour and delinquency at age 11 years 
(N = 12,494). It also explored their role in predicting moral 
judgement and attitudes to alcohol at age 11, important pre-
dictors of delinquent or antisocial behaviour and alcohol use, 
respectively. Latent class analysis showed four longitudinal 
types of maternal depressive symptoms (chronically high, 
consistently low, moderate-accelerating and moderate-decel-
erating). Maternal symptom typology predicted antisocial 
behaviour in males and attitudes to alcohol in females, even 
after adjusting for youth’s age and pubertal status and after 
correcting for confounding. Specifically, compared to males 
growing up with never-depressed mothers, those exposed to 
chronically high or accelerating maternal depressive symp-
toms were more likely to report engaging in loud and rowdy 
behaviour, alcohol use and bullying. Females exposed to 
chronically high maternal depressive symptoms were more 
likely than those growing up with never-depressed moth-
ers to support the view that alcohol use is harmless. While 
causal conclusions cannot be drawn, these findings suggest 
that preventing or treating maternal depressive symptoms 
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youth, respectively [3, 4]. We examined all these relation-
ships separately for males and females, in view of the sex 
differences in youth risky behaviours [1–4].

The present study

We met our study aim in three steps. First, we specified the 
constructs of risky behaviours by the self-reported items 
indexing the broad cluster of risky behaviours in MCS at 
age 11 years. Next, we described the trajectories of maternal 
depressive symptoms, measured at child ages 3–11 years. 
Finally, we examined if the trajectories were related to youth 
risky behaviours even after adjusting for important demo-
graphic and socio-economic factors related to both. These 
factors were family poverty, maternal education and age, 
ethnicity, and number of siblings and family disruptions [5]. 
All models also controlled for pubertal status, given that 
earlier and faster maturation predicts delinquency and other 
risky behaviours in adolescence [6] and is related to mater-
nal depression [28].

Method

Participants and procedure

MCS is a population-based longitudinal cohort of children 
born in the UK over 12 months from 1 September 2000. 
Children were around 9 months old at Sweep 1, and around 
3, 5, 7 and 11 years old at Sweeps 2, 3, 4 and 5, respec-
tively. MCS was designed to over-represent families living 
in areas of high child poverty, areas with high proportions 
of ethnic minority populations across England, and the three 
smaller UK countries. Parent-reported data were collected 
through interviews and self-completion questionnaires. 
Ethical approval was gained from NHS Multi-Centre Ethics 
Committees, and parents gave informed consent before inter-
views took place. At Sweep 1, 18,522 families participated 
in MCS. The numbers of productive families at Sweeps 2, 
3, 4 and 5 were 15,590, 15,246, 13,857 and 13,287, respec-
tively. In all, 19,244 families participated in MCS. The ana-
lytic sample was children (singletons and first-born twins or 
triplets) whose mothers had valid data on depressive symp-
toms in at least one of Sweeps 2–5 and with at least one 
measure of risky behaviours at age 11 years (N = 12,494). 
We excluded Sweep 1 as parental depressive symptoms were 
measured differently at the beginning of MCS.

Measures

Youth risky behaviours were measured at age 11 years by 
asking cohort members questions about their engagement in 
various risky behaviours (e.g., use of alcohol or cigarettes, 

truancy, and delinquent and antisocial behaviours such as 
stealing or destroying others’ property) and bullying. The 
questionnaire used was adapted from the age 3 survey of 
the cohort members’ older siblings (not part of MCS). 
The questionnaire also attempted to measure moral judge-
ment (by attitudes to illegal or antisocial activities such as 
stealing, fighting or destroying others’ property) as well as 
attitudes to alcohol. Maternal depressive symptoms were 
measured at child ages 3, 5, 7 and 11 years with the Kes-
sler K6, a 6-item screener of psychological distress with 
robust psychometric qualities [7]. The family and maternal 
covariates examined were maternal age at the beginning of 
the study period (Sweep 2), ethnicity (white, black, Indian, 
Pakistani/Bangladeshi, mixed and other), number of siblings 
and maternal education (university degree or not) by the end 
of the study period (Sweep 5), number of family disruptions 
(family status changes) throughout the study period (Sweeps 
2–5), and number of sweeps in poverty (below the poverty 
line) throughout the study period. Youth’s pubertal status 
(some signs of puberty vs. no signs) was measured with the 
parent’s report at Sweep 5 of whether or not there was breast 
growth or menstruation or hair on body (for females), and 
voice change or facial hair or hair on body (for males). In 
our sample, 40% of males and 85% of females had shown at 
least some signs of puberty.

Analytic approach

To explore if maternal depressive symptoms followed dis-
tinct trajectories, we fitted latent class models in Mplus. In 
latent class analysis, longitudinal trajectories are unknown 
but can be inferred from patterns of responses on observed 
indicators (in this case, maternal depressive symptoms) 
measured over time. Latent class analysis can summarise 
these patterns by creating longitudinal profiles in a par-
simonious way. We used the full information maximum 
likelihood method which is naturally incorporated into the 
generalised latent variable modelling framework to esti-
mate parameters and standard errors from the available 
data, under the assumption that missingness is at random 
given the variables in the model and that the models are 
correctly specified. To determine whether the identified 
maternal trajectories predicted youth outcomes even after 
accounting for possible confounders, youth risky behaviours 
at 11 years were regressed on the trajectory membership 
variables and the covariates (maternal age and education, 
ethnicity, family poverty, number of siblings and family dis-
ruptions, and pubertal status) in linear regression models 
using SPSS. Attrition/non-response and survey design were 
taken into account by using weights in all analyses. The lin-
ear regression analysis was performed using the Complex 
Samples General Linear Model procedure to account for this 
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weighting. As explained, all regression models were strati-
fied by sex.

Results

Table 1 shows the prevalence rates for each of the categori-
cal outcomes (engagement or no engagement in risky behav-
iours) and the means and standard deviations for each of 
the continuous variables, separately for males and females. 
As can be seen, a higher proportion of males than females 
engaged in risky behaviours. Compared to females, males 
also reported lower moral judgement and, in general, more 
positive attitudes to alcohol.

To decide on the risky behaviours for the regression 
models, we carried out three principal components analyses 
(PCAs) with oblimin rotation. The first PCA was carried out 
on the dichotomous items measuring cigarette use, alcohol 
use, bullying, truancy and the four criminal and antisocial 
behaviours (shoplifting, spraying graffiti, property dam-
age, and loud and rowdy behaviour). The second PCA was 
carried out on the four Likert-scale items measuring moral 

judgement. The third PCA was carried out on the seven 
Likert-scale items measuring attitudes to alcohol. The first 
PCA revealed two factors, ‘delinquency’ (loading on tru-
ancy, spraying graffiti, cigarette use, shoplifting and prop-
erty damage) and ‘antisocial behaviour’ (loading on loud 
and rowdy behaviour, bullying and alcohol use). The second 
PCA showed one factor, ‘low moral judgement’. The third 
PCA revealed two factors. The first factor, ‘positive attitudes 
to alcohol’, was indexed by the four items supporting the 
views that alcohol has social benefits and mood-enhancing 
properties. The second, broadly described as ‘low perceived 
harm of alcohol use’, was indexed by the three items oppos-
ing the views that alcohol use interferes with school work, 
damages personal relationships and is disapproved of by 
parents.

In Table 2 we present information criteria, log-likeli-
hoods and the entropy coefficient, a measure of classifi-
cation quality (values close to 1 indicate good allocation 
quality and low classification error) for different specifi-
cations of the latent class model. As expected, model fit 
improved with each additional class. Classification quality 
as indicated by the entropy coefficient was high in Models 

Table 1   Risky Behaviours and Attitudes by Sex

Ns are unweighted; means and percentages are weighted

Items Males Females p

Categorical variables

N % N %

Have missed school without permission 269 5.0 140 2.6 <0.001
Have bullied other children 2085 35.5 1364 23.8 <0.001
Have tried a cigarette 213 3.9 119 2.3 <0.001
Have had an alcoholic drink 882 15.6 571 11.0 <0.001
Have been noisy or rude in public 1420 23.9 794 13.6 <0.001
Have shoplifted 380 7.0 241 4.3 <0.001
Have sprayed graffiti 223 3.7 133 2.1 <0.001
Have damaged others’ property 236 4.4 68 1.2 <0.001

Continuous variables

Items (range) N Mean (SD) N Mean (SD) p

Starting a fight not very wrong (1–3) 5867 1.43 (0.01) 5856 1.28 (0.01) <0.001
Spraying graffiti not very wrong (1–3) 6068 1.10 (0.00) 6094 1.06 (0.00) <0.001
Shoplifting not very wrong (1–3) 6109 1.07 (0.00) 6137 1.04 (0.00) <0.001
Copying/downloading music/games/films illegally not very wrong (1-3) 5898 1.33 (0.01) 5925 1.21 (0.01) <0.001
Drinking is a way to make friends (1–4) 6093 1.52 (0.01) 6128 1.40 (0.01) <0.001
Drinking makes people worry less (1–4) 5972 2.02 (0.01) 6016 1.85 (0.01) <0.001
It is easier to open up after a few drinks (1–4) 5787 2.02 (0.01) 5816 1.92 (0.01) <0.001
Drinking alcohol makes people happier with themselves (1–4) 5856 1.99 (0.01) 5911 1.82 (0.01) <0.001
Drinking alcohol does not get in the way of school work (1–4) 5892 1.81 (0.01) 5955 1.82 (0.02) 0.60
Drinking alcohol does not make it hard to get along with friends (1–4) 5811 2.15 (0.02) 5815 2.18 (0.01) 0.12
If I drank alcohol without my parents’ permission, I would not be caught 

and punished (1–4)
5957 1.48 (0.01) 5986 1.47 (0.01) 0.39
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4–5. The relative improvement in fit with Model 4 was 
larger than that with Model 5 which largely replicated 
the patterns shown in Model 4 while identifying some 
classes with very small prevalence. We therefore selected 
the 4-class model as the most parsimonious description 
of the longitudinal patterns in the data. As can be seen in 
Fig. 1 which shows the four longitudinal types of mater-
nal depressive symptoms across the four time-points, the 
most prevalent class (73.1%) included mothers with con-
sistently low levels of symptoms throughout (‘consistently 
low’). At the other extreme were mothers with ‘chronically 
high’ depressive symptoms throughout, the lowest preva-
lence class (5.2%). The two intermediate classes included 
mothers with levels of symptoms that were moderate at 
the first two time-points but either increased (‘moderate-
accelerating’) or decreased (‘moderate-decelerating’) with 
time (7.4 and 14.4%, respectively). As expected, maternal 
symptom class was related to family demographic and 
socio-economic factors, with the chronically high and the 
consistently low symptom groups being the most and the 
least disadvantaged, respectively. For example, mothers 
with chronically high levels of depressive symptoms were 

younger, poorer and less educated than the rest (results 
available on request).

Next we explored sex differences and similarities 
in risky behaviours. As expected from theory and the 
descriptive analysis above, males scored higher than 
females in delinquency, antisocial behaviour, low moral 
judgement and positive attitudes to alcohol. However, 
there was no sex difference in perceived harm of alcohol 
use. The sex-stratified regression models subsequently 
fitted showed that maternal depressive symptom typol-
ogy was associated with different outcomes in males 
and females1. As can be seen in Table 3 which shows 
the results for males, exposure to chronic or recently 
elevated maternal depressive symptoms predicted males’ 
antisocial behaviour. In females (Table 4), exposure to 

Table 2   Log-likelihood 
and information criteria for 
alternative latent classes of 
maternal depressive symptoms

AIC Akaike information criterion, BIC Bayesian information criterion, ssa BIC sample-size-adjusted 
Bayesian information criterion

No. of 
classes

Log-likelihood AIC BIC ssa BIC Entropy

1 −117,405.972 234827.943 234,887.407 234,861.984 1
2 −109,986.197 219,998.395 220,095.024 220,053.711 0.925
3 −107,937.745 215,911.489 216,045.283 215,988.081 0.855
4 −106,952.249 213,950.498 214,121.457 214,048.365 0.874
5 −106,059.407 212,174.814 212,382.938 212,293.957 0.876
6 −105,181.063 210,428.126 210,673.415 210,568.545 0.860
7 −104,451.980 208,979.959 209,262.414 209,141.654 0.857

Fig. 1   The four-class solution of maternal depressive symptoms (Y axis) at child ages 3, 5, 7 and 11 years (X axis)

1  Our decision to fit sex-stratified models was supported empirically, 
too. There were significant interactions between maternal depressive 
symptom typology and sex on antisocial behaviour, low perceived 
harm of alcohol use, and positive attitudes to alcohol. The interac-
tions between the two were marginally significant for low moral 
judgement and delinquency.
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chronic maternal depressive symptoms was related to the 
view that alcohol use is harmless but also to high moral 
judgement. (Further analysis, however, showed that the 
effect on females’ moral judgment was likely due to sup-
pression; chronic maternal depression was unrelated to 

females’ moral judgement in the unadjusted model and 
its regression coefficient became significant and changed 
direction when the covariates were added.) There were 
also notable sex differences (but important similarities, 
too) in the effects of the covariates. In both sexes, positive 

Table 3   Model estimates predicting delinquency, antisocial behaviour, low moral judgement and attitudes to alcohol in males

p < 0.05; ** p < 0.01; *** p < 0.001

Delinquency Antisocial behaviour Low moral judgement

Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI

Constant −0.589 (0.497) [−1.566, 0.388] 0.607 (0.478) [−0.333, 1.547] −0.859 (0.535) [−1.912, 0.193]
Maternal depressive symptom class (Ref. consistently low)
 Moderate-accelerating 0.123 (0.095) [−0.064, 0.311] 0.197* (0.086) [0.028, 0.367] 0.124 (0.107) [−0.086, 0.333]
 Moderate-decelerating 0.116 (0.075) [−0.032, 0.263] 0.076 (0.062) [−0.045, 0.198] −0.022 (0.068) [−0.155, 0.110]
 Chronically high 0.083 (0.140) [−0.193, 0.359] 0.350** (0.116) [0.121, 0.578] 0.188 (0.113) [−0.035, 0.410]

Age 0.035 (0.044) [−0.053, 0.122] −0.053 (0.043) [−0.137, 0.032] 0.093 (0.048) [−0.002, 0.188]
Puberty signs 0.068 (0.050) [−0.030,c 0.166] 0.102* (0.044) [0.015, 0.188] 0.032 (0.046) [−0.059, 0.123]
Ethnicity (Ref. white)
 Mixed −0.206* (0.090) [−0.384, −0.029] −0.195 (0.102) [−0.395, 0.006] 0.061 (0.119) [−0.173, 0.294]
 Indian −0.108 (0.086) [−0.277, 0.062] −0.274* (0.134) [−0.539, −0.010] −0.073 (0.137) [−0.343, 0.196]
 Pakistani/Bangladeshi −0.406*** (0.108) [−0.618, −0.195] −0.546*** (0.117) [−0.777, −0.315] −0.118 (0.132) [−0.379, 0.142]
 Black −0.362** (0.111) [−0.581, −0.143] −0.081 (0.138) [−0.353, 0.191] −0.113 (0.140) [−0.388, 0.161]
 Other −0.378*** (0.089) [−0.553, −0.202] −0.581*** (0.116) [−0.808, −0.353] 0.264 (0.651) [−1.016, 1.544]

Mother’s age 0.001 (0.005) [−0.008, 0.010] −0.003 (0.004) [−0.011, 0.005] −0.001 (0.004) [−0.010, 0.007]
Mother is university-

educated
−0.071 (0.037) [−0.143, 0.001] 0.014 (0.045) [−0.075, 0.102] −0.076 (0.047) [−0.169 0.016]

No. of siblings 0.058* (0.028) [0.003, 0.114] 0.080*** (0.021) [0.038, 0.122] 0.003 (0.027) [−0.050, 0.055]
No. of family status changes 0.130* (0.053) [0.026, 0.235] 0.075 (0.043) [−0.009, 0.160] 0.066 (0.048) [−0.029, 0.161]
No. of sweeps in poverty 0.127*** (0.025) [0.078, 0.176] 0.053** (0.020) [0.013, 0.092] 0.062** (0.023) [0.016, 0.108]

Positive attitudes to alcohol Low perceived harm of alcohol use

Coeff. (SE) 95% CI Coeff. (SE) 95% CI

Constant −0.735 (0.471) [−1.662, 0.192] −0.051 (0.457) [−0.949, 0.848]
Maternal depressive symptom class (Ref. consistently low)
 Moderate-accelerating 0.047 (0.080) [−0.110, 0.203] −0.032 (0.090) [−0.208, 0.144]
 Moderate-decelerating −0.077 (0.058) [−0.190, 0.036] 0.087 (0.058) [−0.028, 0.202]
 Chronically high −0.035 (0.114) [−0.259, 0.188] 0.098 (0.113) [−0.125, 0.320]

Age 0.076 (0.042) [−0.007, 0.159] 0.010 (0.043) [−0.074, 0.095]
Puberty signs 0.052 (0.037) [−0.021, 0.126] −0.040 (0.043) [−0.124, 0.044]
Ethnicity (Ref. white)
 Mixed −0.138 (0.104) [−0.341,

0.066]
−0.136 (0.115) [−0.363, 0.091]

 Indian −0.436** (0.153) [−0.737, −0.135] −0.291 (0.161) [−0.608, 0.027]
 Pakistani/Bangladeshi −0.687*** (0.088) [−0.859, −0.515] 0.055 (0.141) [−0.223, 0.333]
 Black −0.270* (0.124) [−0.514, −0.027] −0.202 (0.114) [−0.426, 0.022]
 Other −0.801*** (0.140) [−1.076, −0.526] 0.218 (0.250) [−0.273, 0.708]

Mother’s age 0.004 (0.004) [−0.003, 0.011] −0.001 (0.004) [−0.007, 0.006]
Mother is university-educated 0.014 (0.043) [−0.071, 0.100] −0.030 (0.041) [−0.111, 0.050]
No. of siblings −0.018 (0.022) [−0.061, 0.025] 0.014 (0.020) [−0.024, 0.053]
No. of family status changes −0.000 (0.035) [−0.070, 0.070] 0.002 (0.039) [−0.075, 0.079]
No. of sweeps in poverty 0.008 (0.019) [−0.029, 0.045] −0.012 (0.019) [−0.049, 0.026]
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attitudes to alcohol were largely predicted by ethnic-
ity, whereas antisocial behaviour and delinquency were 
largely predicted by socio-economic status and ethnicity 
and, especially in females, pubertal status. Low moral 
judgement and perceived harm of alcohol use were not 

predicted particularly well in either sex, although it seems 
that the former was related to poverty in both males and 
females. In females, it was also positively related to age 
and early puberty. 

Table 4   Model estimates predicting delinquency, antisocial behaviour, low moral judgement and attitudes to alcohol in females

p < 0.05; ** p < 0.01; *** p < 0.001

Delinquency Antisocial behaviour Low moral judgement

Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI

Constant −1.120** (0.375) [−1.856, −0.383] −0.689 (0.359) [−1.395, 0.017] −1.012** (0.338) [−1.677, −0.348]
Maternal depressive symptom class (Ref. consistently low)
 Moderate-accelerating 0.052 (0.062) [−0.070, 0.174] −0.007 (0.068) [−0.141, 0.127] 0.037 (0.077) [−0.115, 0.189]
 Moderate-decelerating 0.036 (0.042) [−0.047, 0.119] 0.092 (0.053) [−0.012, 0.196] 0.077 (0.055) [−0.030, 0.184]
 Chronically high 0.075 (0.070) [−0.062, 0.211] 0.056 (0.090) [−0.120, 0.233] −0.138* (0.060) [−0.256, −0.020]

Age 0.070* (0.034) [0.002, 0.137] 0.034 (0.035) [−0.034, 0.102] 0.078* (0.031) [0.018, 0.138]
Puberty signs 0.072* (0.029) [0.015, 0.129] 0.111* (0.045) [0.023, 0.199] 0.116** (0.037) [0.043, 0.190]
Ethnicity (Ref. white)
 Mixed 0.030 (0.092) [−0.151, 0.211] −0.078 (0.097) [−0.269, 0.114] 0.189 (0.143) [−0.091, 0.470]
 Indian −0.034 (0.071) [−0.173, 0.106] −0.108 (0.092) [−0.289, 0.072] −0.142* (0.058) [−0.255, −0.028]
 Pakistani/Bangladeshi −0.064 (0.121) [−0.302, 0.175] −0.285** (0.091) [−0.464, −0.106] −0.146 (0.082) [−0.307, 0.016]
 Black −0.160** (0.059) [−0.277, −0.043] 0.057 (0.075) [−0.092, 0.205] −0.062 (0.087) [−0.232, 0.109]
 Other −0.202*** (0.034) [−0.268, −0.135] −0.291** (0.109) [−0.506, −0.076] 0.025 (0.085) [−0.142, 0.192]

Mother’s age 0.005 (0.003) [−0.001, 0.010] 0.000 (0.003) [−0.006, 0.005] −0.003 (0.003) [−0.009, 0.003]
Mother is university-

educated
−0.069** (0.023) [−0.114, −0.024] −0.015 (0.033) [−0.079, 0.049] −0.068 (0.038) [−0.142, 0.006]

No. of siblings −0.001 (0.016) [−0.032, 0.031] 0.031 (0.018) [−0.003, 0.065] 0.012 (0.021) [−0.029, 0.052]
No. of family status 

changes
0.039 (0.033) [−0.027, 0.104] 0.038 (0.032) [−0.024, 0.101] 0.044 (0.033) [−0.021, 0.109]

No. of sweeps in poverty 0.081*** (0.016) [0.050, 0.111] 0.058** (0.017) [0.025, 0.092] 0.031* (0.016) [0.000, 0.062]

Positive attitudes to alcohol Low perceived harm of alcohol use

Coeff. (SE) 95% CI Coeff. (SE) 95% CI

Constant −1.474** (0.430) [−2.319, −0.629] 0.717 (0.431) [−0.129, 1.564]
Maternal depressive symptom class (Ref. consistently low)
 Moderate-accelerating 0.106 (0.076) [−0.043, 0.255] −0.008 (0.077) [−0.159, 0.142]
 Moderate-decelerating 0.088 (0.051) [−0.011, 0.188] 0.063 (0.043) [−0.022, 0.148]
 Chronically high 0.001 (0.096) [−0.187, 0.189] 0.249* (0.114) [0.024, 0.474]

Age 0.101* (0.039) [0.024, 0.178] −0.065 (0.038) [−0.139, 0.010]
Puberty signs 0.065 (0.046) [−0.026, 0.156] −0.049 (0.057) [−0.161, 0.063]
Ethnicity (Ref. white)
 Mixed −0.147 (0.099) [−0.342, 0.047] −0.317*** (0.087) [−0.488, −0.146]
 Indian −0.274* (0.108) [−0.487, −0.061] −0.043 (0.164) [−0.364, 0.279]
 Pakistani/Bangladeshi −0.538*** (0.095) [−0.726, −0.351] 0.027 (0.118) [−0.205, 0.259]
 Black −0.365** (0.134) [−0.628, −0.103] −0.137 (0.198) [−0.527, 0.252]
 Other −0.321 (0.204) [−0.722, 0.081] −0.162 (0.205) [−0.565, 0.240]

Mother’s age 0.007* (0.003) [0.001, 0.014] 0.002 (0.004) [−0.005,0.009]
Mother is university-educated 0.003 (0.041) [−0.077, 0.084] −0.038 (0.039) [−0.114, 0.038]
No. of siblings 0.009 (0.018) [−0.026, 0.045] −0.021 (0.019) [−0.059, 0.017]
No. of family status changes 0.044 (0.033) [−0.020, 0.108] 0.008 (0.036) [−0.062, 0.078]
No. of sweeps in poverty 0.010 (0.016) [−0.022, 0.041] 0.030 (0.020) [−0.009, 0.069]
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Discussion

This study examined the effect of trajectories of maternal 
depressive symptoms in childhood on risky behaviours and 
some of their associated attitudes at the end of primary 
school (age 11 years). To our knowledge, this is the first 
study to examine this with children at the cusp of adoles-
cence, when engagement in risky behaviours is likely to set 
the stage for a range of poor outcomes later on [23–25]. 
Using data from a large population-based sample in the 
UK and adjusting for important covariates of both maternal 
depression and youth risky behaviours, it found, as expected, 
that the longitudinal typology of maternal depressive symp-
toms in childhood predicted some of these attitudes and 
behaviours, although differently by sex. In females, exposure 
to chronically high maternal depressive symptoms was asso-
ciated with the view that alcohol use is harmless. In males, 
exposure to chronically high or recently elevated maternal 
depressive symptoms was related to loud and rowdy behav-
iour, alcohol use and bullying. These are important findings 
because some of these behaviours were not uncommon in 
our sample. For example, over a third of the males in our 
sample had bullied peers and almost a quarter reported that 
they had been loud or rowdy in public. Thus, preventing or 
treating high maternal depressive symptoms in childhood 
may be an effective strategy for reducing a range of common 
risky behaviours in early adolescent males. It may also be 
useful in reducing alcohol use in early adolescent females. 
Perceived harm of alcohol use has been shown to predict, 
directly or indirectly, alcohol use [4] and so attitudes about 
alcohol could serve as screeners and intervention targets for 
adolescents who may be considering starting to use it2 In 
early adolescence, therefore, shifts towards more positive 
attitudes to alcohol use could alert parents, physicians and 
teachers to potential alcohol use initiation [30].

Why would chronic depressive symptoms in mothers pre-
dict risky behaviours only in male adolescents? The overall 
pattern of greater risk from maternal depressive symptoms 
for boys is consistent with previous findings [27]. As for the 
reason why maternal depressive symptoms would predict 
youth risky behaviours in the first place, ongoing maternal 
symptoms may be a marker of genetic risk [26] but mater-
nal depressive symptoms also co-occur with family stress 
and less engaged and supportive parenting [19], in turn 

predicting externalising problems and health-risk behaviours 
[20, 21]. Another (related) possibility is that the effects of 
maternal depressive symptoms found may simply be prox-
ies for the influences of paternal antisocial behaviour [11] 
and family attitudes to alcohol [12], neither of which was 
measured in MCS. We think, however, that this weakness 
is outweighed by the study’s many strengths. These include 
the use of data from a large and nationally representative 
cohort, the longitudinal design, the prospective collection of 
maternal depressive symptoms and, as discussed above, the 
examination of the role of maternal depressive symptoms in 
a range of risky behaviours and associated attitudes in very 
early adolescence.

Regardless, our findings must be seen in context. First, 
our measure of depressive symptoms, the Kessler K6, is a 
measure of psychological distress rather than depression. 
However, it has been found to have an estimated area under 
the curve of around 0.90 against a standard diagnostic 
assessment of depression (the World Mental Health Com-
posite International Diagnostic Interview module for major 
depression) [29]. Second, effects were weak. Much previ-
ous research has established that maternal depression is 
related to parent–child conflict over autonomy and control, 
increased peer pressures and less parental monitoring and 
supervision [19], in turn linked with externalising behaviour 
and risk-taking in adolescence [20, 21]. However, maternal 
depressive symptomatology was neither the most consist-
ent nor the most powerful predictor of the youth outcomes 
examined in this study. For both sexes, the important pre-
dictors of risky behaviours appeared to be, instead, white 
ethnicity and low socio-economic status (and early puberty, 
especially for females). Nonetheless, our study suggests that, 
if the associations found are causal, preventing or treating 
maternal depression may reduce antisocial behaviour in early 
adolescent males and alcohol use in adolescent females.
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2  We note, however, that in our sample of 11 year olds the concur-
rent correlation between attitudes to alcohol and self-reported alcohol 
use was significant but weak (around 0.15), as were the concurrent 
correlations between attitudes to alcohol and frequency or quan-
tity of drinking among those who reported that they had tried alco-
hol (never exceeding 0.19). At the time of writing we did not have 
access to MCS6 (age 14 sweep) to explore if attitudes to alcohol at 
age 11 years predict alcohol use at age 14 years.
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