
Accepted Manuscript

Maternal depression and family adversity: Linked pathways to offspring depression?

Jake M. Najman, M. Plotnikova, G.M. Williams, R. Alati, A.A. Mamun, J. Scott, A.M.
Clavarino, N. Wray

PII: S0022-3956(17)30027-4

DOI: 10.1016/j.jpsychires.2017.01.006

Reference: PIAT 3042

To appear in: Journal of Psychiatric Research

Received Date: 10 August 2016

Revised Date: 30 November 2016

Accepted Date: 9 January 2017

Please cite this article as: Najman JM, Plotnikova M, Williams GM, Alati R, Mamun AA, Scott J,
Clavarino AM, Wray N, Maternal depression and family adversity: Linked pathways to offspring
depression?, Journal of Psychiatric Research (2017), doi: 10.1016/j.jpsychires.2017.01.006.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Queensland eSpace

https://core.ac.uk/display/83980482?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1016/j.jpsychires.2017.01.006


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

TITLE 

Maternal Depression and Family Adversity: Linked Pathways to Offspring Depression? 

 

AUTHORS 

.M. Najman, PhDa; M. Plotnikova, PhDb; G.M. Williams, PhDb ; R. Alati, PhDb ; A.A. 

Mamun, PhDb ; J. Scott. MD, PhDc; A.M. Clavarino, PhDd;  N. Wray PhDe    

 

a Schools of Public Health and Social Science, The University of Queensland, Brisbane, 

Australia 

b School of Public Health, The University of Queensland, Brisbane, Australia 

c UQCCR, The University of Queensland, Brisbane Australia.  

d School of Pharmacy, The University of Queensland, Brisbane, Australia 

e Queensland Brain Institute, The University of Queensland, Brisbane, Australia  

 

CORRESPONDING AUTHOR: 

Jake M. Najman, PhD FASSA 

School of Public Health, The University of Queensland 

Herston Road, Herston, QLD 4006, AUSTRALIA 

Phone: +61 7 336 55180 

Fax: +61 7 336 55509 

Email: j.najman@uq.edu.au 

 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Maternal Depression and Family Adversity: Linked Pathways to Offspring Depression? 

ABSTRACT  

There is conflicting evidence about the contribution of maternal depression and family 

adversity to depression experienced by offspring. Because maternal depression and family 

adversity are related, there is a need to determine how they independently contribute to 

offspring depression. Data are from a long-running prospective birth cohort study (Mater-

University of Queensland Study of Pregnancy and its outcomes – MUSP). For this study 

some 2200 offspring were followed up at 30 years of age. We first examine the association 

between maternal depression and family adversity over the period from the pregnancy to the 

child reaching adulthood. Then we consider the extent to which maternal depression and 

family adversity trajectories over this period predict CIDI/DSM-IV episodes of depression in 

the offspring of these mothers at 30 years of age. We find a strong bi-directional association 

between maternal depression and family experiences of adverse life events over the entire 

period the child is at home. After adjustment, children reared in a family experiencing high 

levels of adverse life events  are more likely to experience a lifetime ever DSM-IV diagnosis 

of depression, are more likely to have experienced multiple episodes of lifetime ever 

depression, and are more likely to report their first episode of depression was at a younger 

age. The findings suggest the association between maternal depression and offspring 

depression appears to be partly attributable to the higher levels of family adversity 

characteristic of depressed mothers. 

KEY WORDS: depression; child/adolescent; life events/stress; maternal-child 
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Maternal Depression and Family Adversity: Linked Pathways to Offspring Depression? 

 
INTRODUCTION 

In the continuing debate about the causes of depression, particularly depressions affecting 

young adults, two related factors have been repeatedly implicated. The first involves the 

transmission of maternal depression from parents (particularly mothers) to their offspring 

(Goodman et al., 2011). The second involves life adversities or stresses to which children are 

exposed in their developmental years (Kessler et al, 2010). While it is likely that maternal 

depression and living in an environment characterised by more frequent experiences of life 

adversities are connected (Barker et al., 2012; Barker, 2013), the nature of this association, 

particularly as it is likely to account for offspring depression, has had little scrutiny. Taking 

data from a long-running birth cohort study, we examine maternal depression and adversity 

as these are related to each other over more than a 20-year period. We then examine the 

extent to which a pattern of early life exposure to maternal depression and early life 

experiences of adversity predict episodes of major depression experienced by 30 year old 

offspring. We test the hypothesis that child exposure to maternal depression and life 

adversities experienced separately and independently contribute to levels of depression when 

these children become adults.  

 

Maternal depression as a cause of depression in offspring 

There is now ample evidence that parents (particularly mothers) who are depressed have 

children at increased risk of mental illness, leading to the proposition that depression runs in 

families (Hammen, 1996). A systematic review (Goodman, 2007) and a meta-analysis 

(Goodman et al., 2011) of 193 studies provides details of robust associations between 

parental and offspring psychopathology. Recent findings using data from the World Health 
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Survey find that parental psychopathology is a consistent but non-specific predictor of 

psychopathology in offspring (McLaughlin, 2012). 

 

 Even in very young children, rates of depression in offspring of depressed mothers are higher 

than those found in non-depressed mothers (Goodman, 2007). For those meeting the clinical 

criteria for depression, psychopathology in offspring has an earlier age of onset, a longer 

duration of disorder, a greater likelihood of recurrence as well as a higher level of functional 

impairment (Goodman, 2007). While the evidence supports the intergenerational 

transmission of depression from mothers to offspring, the factors contributing to this 

transmission, particularly the contribution of a range of life adversities to the 

intergenerational transmission of depression, needs to be determined.  

 

Early life course adversity as a cause of depression in offspring 

While the association between experiences of adversity and depression has been well 

documented, this association has rarely been tested in the context of the intergenerational 

transmission of depression and adversity. Parents who have experienced such traumatic 

events as the Holocaust (Scharf, 2007), or have had combat experience in a war (Dekel and 

Goldblatt, 2008), are understandably affected, but these are relatively rare and possibly short-

term exposures which may not provide a reliable guide to the more common and potentially 

chronic adverse life events many may experience. Common adverse early life exposures of 

families have been found to predict subsequent depression (Brown and Moran, 1994; Green 

et al., 2010; Kessler et al., 2010; Turner and Butler, 2003). The WHO World Mental Health 

Surveys involved data gathered from 21 countries, some 51,945 adult respondents using 

standardised measures of childhood adversity and psychopathology. Childhood adversities 

were found to account for about 30% of all psychopathology across countries (Kessler et al., 
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2010). Importantly, adversities such as marital conflict and breakdown, financial problems 

and child maltreatment were found to be common and cumulative, and experienced by a 

majority of families (Green et al., 2010; Kessler, R. C. et al., 1997; Turner and Butler, 2003).  

 

There are a number of aspects of family experiences of adversity that have significant 

implications for research and policy. The first is that some social groups experience 

“clusters” or multiple adversities (Green et al., 2010; Kessler, R. C. et al., 1997; Raposa et al., 

2014). Adversity experiences may persist over time so that earlier life adverse experiences 

not only predict subsequent adverse experiences, but are plausibly causally implicated in their 

initiation. It may be the case that previous experiences of adversity and stress may be the best 

predictor of subsequent experiences of adversity and stress.  

 

Maternal Depression and Family Adversity: Cause and Effect? 

In contrast to the conventional view that stressful life events lead to and cause depression, 

Hammen (1991) and others have argued for the existence of the reverse causal pathway, 

namely that persons who are depressed may contribute to the stressful contexts in which they 

live. Depression, it is argued, may lead to dysfunctional responses (a pattern of poor decision 

making), which then leads to additional life stresses. From this perspective depressed persons 

can be seen to shape the stressful environments in which they live. 

 

Recent reviews involving clinical samples, studies of children and adolescents and adult 

samples confirm that depression can lead to a wide range of changes in life circumstances 

(Hammen and Shahar, 2006). Depressed persons are characterised by negative perceptions of 

the world around them (Flynn et al., 2009) and negative responses to others (Swann et al., 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 4 

 

 

  

1992). This may contribute to depressed persons “provoking” a series of life events which 

then may contribute to further depression (Hammen, 1991).  

 

Depression appears to impact on a wide range of day-to-day activities including family life 

(Davila et al., 1997; Shih and Eberhart, 2008). Depressed persons more often experience 

fatigue and a lack of interest in social activities (Chun et al., 2004), all of which appear to 

contribute to less positive social interactions including conflict and hostility (Davila et al., 

1997). Early age of onset of a mental disorder is associated with teenage parenthood, 

premarital parenthood and earlier age of first sexual intercourse (Kessler, et al., 1997). 

Depressed persons disproportionately select partners who also have a mental illness (Wade 

and Cairney, 2000), and who tend to lack a range of useful interpersonal skills (Chun et al., 

2004). A few studies now suggest that depression predicts a decline in marital quality 

(Najman et al., 2014) and an increase in rates of marital breakdown (Matthews and Reus, 

2001) with increased levels of subsequent divorce for male and female respondents (Kessler 

et al., 1998).  

 

The presence of a mental illness has also been found to be associated with poorer educational 

outcomes. Data from the US National Comorbidity Survey found that a number of indicators 

of poor mental health (conduct disorder, anxiety and depressive disorders) were associated 

with the failure to complete college for those who entered college (AIHW, 2010). Consistent 

with the findings of poorer educational outcomes (Kessler et al., 1995), depressed persons 

exhibit poorer work performance (Baune, 2015). A review of recent findings suggests that 

depressed persons have high absenteeism rates, lost productivity and low levels of overall 

work performance (Baune, 2015). Partly as a consequence of their lower levels of school and 
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work performance depressed persons report substantially lower incomes (Davila et al., 1997; 

Kessler et al., 2008).  

 

Finally, there are persistent findings that those with a previous mental illness experience poor 

physical health (Goff et al., 2005; Latoo et al., 2015) and have a lower life expectancy 

(Robson and Gray, 2007). High rates of cardiovascular disease are commonly associated with 

a serious mental illness (Robson and Gray, 2007). One explanation of these findings is that 

mental illness leads to smoking, a poor diet and less physical activity, and possibly reduced 

service use. Depressed persons have also been found to more frequently use illicit drugs 

(Paton et al., 1977). 

 

Some limitations of previous studies need to be addressed. These limitations include the need 

for a prospective study design (the majority of previous studies involve the retrospective 

recall of both life adversities and subsequent depression (Brown and Moran, 1994; Green et 

al., 2010; Kessler, R. C. et al., 1997; Kessler and Magee, 1993). There is also a need to 

determine whether exposures to adversity either at a particular stage of the life course, for 

example in early childhood, differentially predict subsequent depression. Finally, in light of 

the strong and potentially bidirectional association between depression and adversity there is 

a need for a research design that is able to simultaneously address the potentially independent 

effects of offspring early life course exposure to both maternal depression and family 

adversity as these may predict offspring depression.  

 

MATERIAL AND METHODS 

The Mater-University of Queensland Study of Pregnancy (MUSP) and its outcomes is a pre-

birth cohort study that commenced in 1981 with 8458 consecutive pregnant women recruited 
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early in pregnancy. These women gave birth to 7223 live singleton children who comprise 

the cohort. Women and their children were followed-up shortly after the birth, and then at 5, 

14 and 21 years after the birth of the child. Mothers were then followed-up at 27 years, and 

their children at 30 years. Details of sampling, response rates and study rationale have 

appeared elsewhere (Najman et al., 2015).  

Data Preparation and Data Analysis 

Measurement of Adverse life events (ALE) 

Mothers, at their first clinic visit, were invited to answer nine questions about their 

experience of recent adverse life events. (We would like to know if any of the following 

happened to you IN THE LAST 6 MONTHS). These events are broadly modelled on the life 

events scale of Holmes and Rahe (1967) (Holmes and Rahe, 1967). At the first clinic visit 

(FCV) the most common adverse life event was a partner having a major change in job 

situation (24.5%) and the least common the participant or their partner having a problem with 

the law (4.4%). Similar adverse life events scales were also created for the 5, 14 and 21-year 

follow-ups (see Appendix A for the complete list). At the 21-year follow-up reports of 

adversity differ somewhat from the other phases. In this phase both maternal and child 

reports are used. Appendix B presents the correlation matrix of measures of adverse life 

events at FCV, 5, 14 and 21-year follow-ups. Adversity scores at each data collection phase 

are significantly correlated with adversity experienced at other phases.  

 

Measurement of Depression  

Maternal experiences of depression were measured using the depression subscale of 

Delusions-Symptoms-States Inventory (DSSI) of Bedford and Foulds (1977). This is a seven-

item subscale based on a hierarchical model of mental illness. It was developed by 

psychiatrists using DSM criteria. The subscale has high reliability and has been validated 
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against patient groups receiving treatment (Bedford and Deary, 1999; Bedford et al., 1976). 

In a recent study the DSSI depression subscale was validated against DSM-IV criteria based 

upon CIDI diagnoses of past 12 months depression in a large population sample (Najman et 

al., 2016). For those scoring four or more symptoms on the DSSI, over half met the DSM-IV 

criteria for depression in the last year. Depression in offspring (at 30 years of age) was 

measured using the Composite International Diagnostic Interview (CIDI-3) with DSM-IV 

criteria used to determine lifetime ever depression. The CIDI has been widely used to detect 

psychopathology in community and population-based samples. Details of the validity and 

reliability of the CIDI have been reported in a number of studies (Haro et al., 2006; Wittchen, 

1994).  

 

Additional variables were selected as covariates on the basis that they were likely to be 

related to adversity and depression in the offspring. All these variables were recorded at the 

30-year follow-up. These covariates are marital status, employment status, income of 

participant and partner. Finally, we additionally adjust for offspring reports of adverse life 

experiences at the 30-year follow-up.  

 

Data analysis strategy 

Figure 1 sets out the research design and includes details of the covariates included in the 

fully adjusted model.  

(FIGURE 1 ABOUT HERE) 

First we present details of the mother’s experiences of depression and adversity over the 

reproductive life course. Second, we use generalised estimating equations (GEE) with lag to 

examine family adversity as a predictor of subsequent maternal depression and then 

depression as a predictor of subsequent adversity. We use multivariable generalised 
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estimating equations with modified Poisson regression to estimate the adjusted relative risks 

and 95% confidence intervals for depression predicting adversity and adversity predicting 

depression. Poisson regression with robust variance estimates are used to produce more 

conservative standard errors of parameter estimates (Yelland et al., 2011; Zou, 2004). Finally, 

we use maternal trajectories of depression and adversity to predict offspring DSM-IV lifetime 

ever depression. Here we specifically examine the extent to which a maternal history of 

depression and family history of adversity independently predict offspring depression. Three 

sets of multinominal logistic regression models are presented. The first is the unadjusted 

model, the second provides adjustment for depression or adversity respectively, and the third 

model adjusts for a range of covariates at the 30-year offspring follow-up, including offspring 

experiences of adverse life events preceding this follow-up.  

 

RESULTS 

In Table 1 we present the GEE multivariable model; firstly, for adversity predicting 

subsequent depression, and then for depression predicting subsequent adversity. All 

prediction models involve a time lag with adversity predicting subsequently occurring 

depression and depression predicting subsequently occurring adversity.  

(TABLE 1 ABOUT HERE) 

Adversity consistently predicts subsequently occurring depression, and excluding those 

women who were depressed at FCV makes no material difference to the findings. Adjustment 

for number of covariates also makes no material difference to the findings. In all instances 

prior adversity predicts subsequent depression. An almost identical pattern of results is 

evident when we consider the extent to which depression predicts subsequent experiences of 

adversity. Excluding women with prior experiences of adversity does not materially affect the 

findings, nor does adjustment for a number of covariates. The data are consistent in 
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suggesting the existence of bi-directional causal pathways and also in suggesting that the 

magnitude of the association is similar for each hypothesised causal pathway. 

(TABLE 2 ABOUT HERE) 

In table 2 we provide details of the criteria used to determine the selected trajectory groups 

(for depression and adversity) and the statistical criteria used to select the preferred groups. 

The DSSI-derived trajectories have been validated using CIDI/DSM-IV depression diagnoses 

(Najman et al., 2016). Some 47.7% of women in this study experience few, occasional or no 

symptoms of depression over the 27 years following the birth of the study child. A second 

group of women, 43.7% of the sample, report occasionally experiencing symptoms of 

depression over the 27-year time period. By contrast, we find 8.5% of women in this study 

are characterised by a high/escalating trajectory of depression. Adversity trajectory group 

membership is based upon a count of the number of life events reported. The low adversity 

trajectory group comprises 30.8% of women in the sample. Women in the low adversity 

trajectory group appear to occasionally experience adverse events, and there appears to be a 

peak of these experiences at the 14-year follow-up. The mid-adversity trajectory group 

comprises 55.5% of the sample and appears to consistently experience about twice as many 

life events as the low-adversity trajectory group. The high-adversity trajectory group (13.7% 

of the sample) report experiencing many adverse life events at each phase of the study. For 

the women in this study adversity experiences appear to increase in the years following the 

birth of the study child and then decline once the child reaches the mid to late adolescent 

years.  

 

For depression the optimum Baysian Information Criteria involves a three-group solution. 

The average posterior probabilities exceed the minimum criteria suggesting that the groups 

are distinct. Trajectory group 3 is of women who have persistently high symptom levels of 
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depression over a 27-year period. The three-group solution for adversity is also the best 

fitting model with 13.7% of the sample comprising women who report a persistently high 

level of family adversity over a 21-year period following the birth of the study child. 

(TABLE 3 ABOUT HERE) 

In the unadjusted model (Table 3) depression trajectory group membership of the mother 

predicts CIDI/DSM-IV lifetime ever depression in offspring (unadjusted). This is no longer 

the case once there is adjustment for maternal reports of adversity over the first 21 years 

following the birth of the child. On the other hand, adversity trajectory group membership 

predicts offspring lifetime ever depression, even after adjustment for maternal depression 

trajectory group membership and a range of covariates including experiences of adversity 

reported by the offspring at 30 years of age.  

(TABLE 4 ABOUT HERE) 

Table 4 presents adversity and trajectory group membership by number of lifetime episodes 

of CIDI/DSM-IV depression experienced by offspring to 30 years of age. For maternal 

depression trajectories there are no significant associations with offspring depression after 

adjustment for maternal adversity trajectory group membership. By contrast the high 

adversity trajectory group experiences more multiple episodes of offspring depression even 

after adjustment for maternal depression trajectory group membership. After additional 

adjustment for a range of offspring confounders, these associations are only significant for 

those offspring with a history of 1-2 lifetime ever episodes of depression.  

(TABLE 5 ABOUT HERE) 

Table 5 presents the association between maternal trajectory groups and age of first episode 

of depression in offspring. The unadjusted associations suggest some broadly based 

association with maternal depression and adversity trajectory group membership predicting 

both young (up to 15 years) and older (20+ years) first onset of offspring depression. 
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Adjustment, respectively, for maternal depression and adversity trajectory group membership 

attenuates most associations with offspring age of first onset of depression. Additional 

adjustment suggests that the high maternal depression and family adversity trajectory groups 

have offspring who have a younger age of first onset of depression. Both maternal depression 

and maternal adversity trajectory groups are independently associated with younger age of 

onset of offspring depression.  

 

DISCUSSION 

Maternal reports of some symptoms of depression and some experiences of adversity (life 

events) appear to be common in the life course of women who have given birth to a child. 

Most women report experiencing some (repeated) events such as marital problems, financial 

difficulties and changes in their employment situation. In that sense the majority of women 

experience repeated exposure to a range of potentially stressful events over the period they 

are rearing their child. The findings from the trajectory groups’ analyses suggest that patterns 

of both maternal depression and family adversity are persistent over all of the child’s early 

life course. While only about one in every seven mothers experiences a reproductive life 

course characterised by repeated levels of high adversity, the majority of mothers experience 

moderate and repeated experiences of adversity. By contrast, while most mothers experience 

some symptoms of depression over the period of time they are rearing their child, only about 

one in ten women reports persistent and recurrent levels of clinically-significant depression.   

 

The correlation between adversity and depression trajectory group membership is 0.3 

(Kendall Tau B, p<.001). This is a modest correlation and suggests that while there is some 

persistence in experiences of maternal depression and family adversity over the life course, 
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there are many women who are in the high adversity trajectory group who experience 

moderate or low levels of depression. The reverse is also the case. 

 

 

It is difficult to account for the finding that a majority of mothers experience repeated levels 

of moderate adversity, but a relatively small proportion of these mothers become depressed. 

It is likely that a small proportion of mothers have a genetic (Caspi, et al., 2003; Caspi, et al., 

2010) or other biological vulnerability (Beck, 2008) to depression. While the majority of 

mothers experiencing adversity appear to be relatively unaffected, a smaller sub-group 

experience high rates of repeated episodes of depression (Najman et al., 2016). It is this group 

of women in particular who may engage in behaviours which increase their level of life 

adversities, and subsequent experiences of depression.  

 

Over the 21 years of follow-up the data are consistent with a pattern of reciprocal causation. 

Those who experience persistently high levels of depression over their life course are 

disproportionately more likely to also experience high levels of adversity over an extended 

part of their reproductive life course. Studies which attribute depression to life adversities (or 

vice versa) may be misleading in so far as they fail to identify what is a bi-directional 

association which persists over an extended part of the reproductive life course and which is 

likely to affect offspring mental health.  

 

To what extent then do maternal life course trajectories of depression and adversity predict 

offspring depression at the 30 year follow-up? While the unadjusted comparisons suggest that 

both maternal depression and adversity predict offspring lifetime ever DSM-IV depression, it 

appears that a lifetime history of exposure to adversity has a greater impact on offspring 
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depression than does a maternal history of depression. A maternal history of depression and 

adversity independently predict early age of first onset of depression. Findings from the Avon 

Longitudinal Study of Parents and Children (ALSPAC) are broadly consistent with those 

reported in this study (Barker et al., 2012; Barker, 2013) although the ALSPAC findings 

involve a shorter period of follow-up and different measures of offspring psychopathology.  

 

While our findings suggest that the association between maternal depression and offspring 

depression is largely a consequence of the higher levels of adverse life events experienced by 

youth living in an environment which involves higher levels of maternal depression, it is 

apparent that the majority of children reared in such an environment do not experience a 

clinically significant depression. In seeking to understand why most mothers who experience 

multiple adversities do not experience depression we have pointed to evidence that some 

mothers appear to be more vulnerable to adverse experiences, and it is likely that the same 

explanation accounts for the findings relating to offspring depression. 

 

Limitations 

While a maternal history of depression and a family history of adversity independently 

predict offspring depression, the findings of this study should be interpreted with caution. 

Loss to follow-up has the potential to bias our findings.  

 

We suggest there are three reasons why the potential bias associated with loss to follow-up, is 

unlikely to have produced misleading findings. Firstly, in previous papers from this study, we 

have used inverse probability weighting, multiple imputation and other strategies to adjust for 

attrition. In no instance has this adjustment materially affected our findings. Second we have 

tested the potential for bias by taking a known finding at FCV, say poverty and smoking, and 
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then removed cases lost to successive follow-ups, to assess the impact of biased loss for a 

known association. In almost every instance the findings remain the same. In occasional 

instances the reduction in sample size has an impact on the finding, but this then can be 

interpreted as a conservative outcome. Finally others have also noted that attrition (or biased 

recruiting) impacts on population estimates of a behaviour or other characteristics, but has 

very little impact on estimates of association within the sample (Deeg, 2002; Powers and 

Loxton, 2010).   

 

The limited number of items measuring life events and/or life changes (adversity) are of 

concern. Others have sometimes used a larger list of adversities. The fact that adversity 

experiences tend to be clustered – suggests the domain of adversity experiences is very large 

and that lists of possible exposures can be interpreted as comprising a sample from the 

broader range of possible adversities. We have used a list of adversities which assess the key 

life domains of marital relationships, work and employment, financial problems and those 

adversities associated with health or contact with the criminal justice system. While a more 

exhaustive list of life adversities could be used we have selected the more commonly 

experienced life adversities as suggested in appendix A. It should also be noted that while the 

list of adversities is similar for the FCV, 5 and 14 year data collections (all are maternal 

reports), the list at the 21 year follow-up comprises a combination of maternal and offspring 

reports. An identical list was simply not available at the 21 year follow-up.  

 

Another limitation of this study is the absence of a measure of paternal depression. In this 

study only very limited information about the father was obtained. It is possible that paternal 

depression could impact on offspring although mothers tend to have more contact with 

children and have higher rates of depression than do men. Of course, family adversities 
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reflect the experiences of both parents and the findings of this study suggest they make the 

major contribution to offspring depression.  

 

Finally, there is the issue of whether the association between maternal depression, family 

adversities and offspring depression is likely to be causal. Certainly the association has many 

of the characteristics of a causal one (temporal sequence, strong association, associations are 

plausible). However there remains the possibility of an uncontrolled variable which might 

account for the associations we have observed. For example there may be genetic or other 

biological factors, which we have not measured. The observation that maternal depression is 

not a strong or independent predictor of offspring depression would reduce the likelihood of 

genetic factors accounting this component of our findings. It is also difficult to think of a 

genetic basis for family experiences of adversity. With those caveats acknowledged the 

findings point to a bidirectional causal association between depression and life adversities 

within families, and their intergenerational transmission, particularly in the case of family 

adversities and offspring depression. Our findings raise the possibility that maternal 

depression predicts offspring depression, in part because family adversities are implicated for 

both maternal depression and offspring depression. 

 

CONCLUSION  

Not a great deal is known about the generational factors that may contribute to the 

development of depression in children, particularly when these children reach adulthood. 

Maternal depression and family based life adversities have both been suggested as possible 

causes of offspring depression. 
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Distinguishing between the impact of maternal depression and maternal reports of life 

experiences of adversity has been difficult, in part because these appear to co-occur and be 

related to each other over the entire maternal reproductive life course. Despite this we find 

that while both maternal depression and family adversities predict the onset of depression in 

adult offspring. We also find the impact of family adversities appear to be the stronger 

independent predictor. This suggests that a family history of adversities might be a primary 

cause of offspring depression. Such life adversities as a family history of marital conflict and 

breakdown, family poverty and contacts with police and the criminal justice system appear to 

have long term consequences for children. Policy responses will need to focus upon the 

family life of children as they are being reared and aim to reduce either the number or 

consequences of these family based life adversities.   
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Table 1: Comparison of Adversity Predicting Depression and Depression Predicting Adversity (with time lag) 
(GEE model) 
 

 Adversity Predicting Depression Depression Predicting Adversity 

 

 With lag 
With lag 

excluding prior 
depression 

With lag excluding    
prior depression,                             

adj for 
confounding* 

 With lag 
 With lag excluding 

prior adversity 

With lag excluding                       
prior depression,                             

adj for 
confounding* 

FCV to 5yr 
F/U 

1.87 
(1.58, 2.22) 

1.72  
(1.39, 2.14) 

1.66 
(1.33, 2.06) 

1.44 
(1.28, 1.63) 

1.28 
(1.02, 1.61) 

1.23  
(0.98, 1.56) 

5yr F/U to 
14yr F/U 

1.64 
(1.38, 1.94) 

1.63 
(1.33, 1.98) 

1.62 
(1.32, 1.98) 

1.53 
(1.36, 1.72) 

1.60  
(1.37, 1.87) 

1.58  
(1.35, 1.85) 

14yr F/U to 
21yr F/U 

1.36 
(1.12, 1.65) 

1.46  
(1.16, 1.83) 

1.45 
(1.53, 1.82) 

1.65 
(1.34, 2.02) 

1.66  
(1.25, 2.21) 

1.60  
(1.20, 2.13) 

* Adjusted for maternal age, education, marital status and number of children 
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Table 2: Trajectory Models for Maternal Depression and Adversity 

Depression Trajectory 
Group 

Membership, % 
BIC 

Average Posterior 
Probability 

Two groups 
solution 

Traj 1 66.9 
-23414.14 

0.9334 
Traj 2 33.1 0.8998 

Three groups 
solution 

Traj 1 47.7 
-23207.87 

0.8772 
Traj 2 43.7 0.8444 
Traj 3 8.5 0.8688 

Four groups 
solution 

Traj 1 27.5 

-23271.90 

0.8130 
Traj 2 56.0 0.8892 
Traj 3 0.06 0.9776 
Traj 4 16.4 0.8597 

Five group 
solution 

Traj 1 46.1 

-23139.25 

0.8510 
Traj 2 16.6 0.6438 
Traj 3 2.0 0.8090 
Traj 4 30.1 0.8048 
Traj 5 5.2 0.8494 

Adversity Trajectory    

Two groups 
solution 

Traj 1 70.4 
-29394.39 

0.9050 
Traj 2 29.6 0.8412 

Three group 
solution 

Traj 1 30.8 
-29319.20 

0.7431 
Traj 2 55.5 0.7753 
Traj 3 13.7 0.7970 
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Table 3: Trajectories of maternal depression over 27 yrs. and adversity over 21 yrs. predicting offspring outcome at 30 years:                                                
DSM-IV CIDI Major Depressive Disorder (lifetime ever) (Multinominal Logistic Regression) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
*Depression trajectories adjusted for adversity trajectories, and adversity trajectories adjusted for depression trajectories 
** As above and additional adjustment for confounders (marital status, employment status, income of participant and partner and adversity/life events, all 
from the 30-year follow-up) 
  

Trajectory group membership 

 
Odds Ratio and CI by DSM-IV Major Depressive Disorder (Lifetime) 

Unadjusted model Adjusted model 1* Adjusted model 2** 

No Yes No Yes No Yes 

Depression 
(n=2123) 

Low 1 1 1 1 1 1 

Mid 1 1.37 (1.10, 1.71) 1 1.23 (0.99, 1.54) 1 1.10 (0.80, 1.52) 

High 1 1.71 (1.20, 2.45) 1 1.33 (0.92, 1.92) 1 1.33 (0.78, 2.27) 

 

Adversity 
(n=2289) 

Low 1 1 1 1 1 1 

Mid 1 1.54 (1.21, 1.95) 1 1.48 (1.14, 1.90) 1 1.46 (1.02, 2.08) 

High 1 2.19 (1.58, 3.03) 1 1.97 (1.37, 2.83) 1 1.86 (1.09, 3.15) 
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Table 4: Trajectories of maternal depression over 27 yrs. and adversity over 21 yrs. predicting offspring lifetime number of episodes depression 
(Multinominal Logistic Regression) 
 
 

*Depression trajectories adjusted for adversity trajectories, and adversity trajectories adjusted for depression trajectories 
** As above and additional adjustment for confounders (marital status, employment status, income of participant and partner and adversity/life events, all 
from the 30-year follow-up)

Trajectory group membership 

 
Odds Ratio and CI by Lifetime number of episodes depression 

Unadjusted model Adjusted model 1* Adjusted model 2** 

No 
episodes 

1-2 episodes 3+ episodes 1-2 episodes 3+ episodes 1-2 episodes 3+ episodes 

Depression 
(n=2096) 

Low 1 1 1 1 1 1 1 

Mid 1 
1.14  

(0.87, 1.49) 
1.38  

(1.07, 1.77) 
1.04 

(0.73, 1.49) 
1.25  

(0.89, 1.75) 
0.99  

(0.70, 1.40) 
1.17  

(0.83, 1.64) 

High 1 
1.29  

(0.82, 2.04) 
1.51  

(0.99, 2.32) 
1.00  

(0.53, 1.88) 
1.23  

(0.69, 2.12) 
1.02  

(0.56, 1.88) 
1.34  

(0.76, 2.35) 

 

Adversity 
(n=2242) 

Low 1 1 1 1 1 1 1 

Mid 1 
1.07  

(0.81, 1.41) 
1.58  

(1.19, 2.20) 
1.12  

(0.78, 1.62) 
1.37  

(0.95, 1.96) 
1.11  

(0.77, 1.61) 
1.29  

(0.89, 1.86) 

High 1 
1.81  

(1.22, 2.66) 
2.50  

(1.71, 3.66_ 
1.96  

(1.15, 3.34) 
1.92 

(1.13, 3.23) 
1.95  

(1.12, 3.41) 
1.66  

(0.95, 2.90) 
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Table 5: Trajectory group membership of maternal depression over 27 yrs. and adversity over 21 yrs. predicting offspring age at first episode (Multinominal 
Logistic Regression) 

Trajectory group 
membership 

Odds Ratio and CI by Age at first episode 

Unadjusted model Adjusted model 1* Adjusted model 2** 

No 
episodes 

20+ yrs. 16-19 yrs. 
Up to  
15 yrs. 

20+ yrs. 16-19 yrs. 
Up to  
15 yrs. 

20+ yrs. 16-19 yrs. 
Up to  
15 yrs. 

Depression 
(n=1921) 

Low 1 1 1 1 1 1 1 1 1 1 

Mid 1 
1.76 

(1.26, 2.48) 
1.12 

(0.78, 1.61) 
1.33 

(0.92, 1.92) 
1.65  

(1.18, 2.30) 
0.96  

(0.67, 1.37) 
1.21  

(0.83, 1.75) 
1.71  

(1.16, 2.52) 
0.76  

(0.49, 1.15) 
1.18  

(0.77, 1.81) 

High 1 
1.24 

(0.65, 2.37) 
1.06  

(0.55, 2.06) 
2.06 

(1.19, 3.57) 
0.99  

(0.52, 1.92) 
0.80  

(0.41, 1.54) 
1.65  

(0.94, 2.91) 
0.89  

(0.39, 2.03) 
0.90 

(0.44, 1.83) 
2.16 

(1.16, 4.01) 

 

Adversity 
(n=2050) 

Low 1 1 1 1 1 1 1 1 1 1 

Mid 1 
1.30 

(0.90, 1.87) 
1.62  

(1.07, 2.46) 
1.72 

(1.12, 2.64) 
1.15  

(0.73, 1.81) 
1.58  

(0.96, 2.60) 
1.47  

(0.88, 2.47) 
1.11  

(0.72, 1.71) 
1.57  

(0.98, 2.50) 
1.42  

(0.88, 2.30) 

High 1 
1.80 

(1.07, 3.01) 
2.43  

(1.40, 4.22) 
3.00 

(1.73, 5.20) 
1.55  

(0.80, 3.02) 
2.34  

(1.13, 4.82) 
2.02  

(0.98, 4.18) 
1.37  

(0.70, 2.67) 
2.57  

(1.31, 5.03) 
1.55  

(0.76, 3.14) 

*Depression trajectories adjusted for adversity trajectories, and adversity trajectories adjusted for depression trajectories 
** As above and additional adjustment for confounders (marital status, employment status, income of participant and partner and adversity/life events, all 
from the 30-year follow-up 
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Figure 1: Research Model 
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