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Abstract
The impact of socioeconomic status (SES) on early child development is well-established, but the mediating role of paren-
tal mental health is poorly understood. Data were obtained from The Avon Longitudinal Study of Parents and Children 
(ALSPAC; n = 13,855), including measures of early SES (age 8 months), key aspects of development during mid-late 
childhood (ages 7–8 years), and maternal mental health during early childhood (ages 0–3 years). In the first year of life, 
better maternal mental health was shown to weaken the negative association between SES and child mental health. Better 
maternal mental health was additionally shown to weaken the association between SES and child cognitive ability. These 
findings highlight the variability and complexity of the mediating role of parental mental health on child development. They 
further emphasise the importance of proximal factors in the first year of life, such as parental mental health, in mediating 
key developmental outcomes.
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Introduction

As of 2020, 4.3 million children living in the UK are grow-
ing up in a low-income household (British Government 
Department of Work and Pensions, 2021). The impact of 
poverty on development is well-established, with childhood 
deprivation associated with negative outcomes for brain 
architecture, physiological and psychological health, cog-
nitive development, educational attainment, and socioemo-
tional well-being (Evans & Kim, 2013; Hair et al., 2015; 
Luby et al., 2013; Reiss et al., 2019). These associations 
start as early as infancy and continue into adulthood (Blair & 
Raver, 2016; Chen et al., 2002; Tooley et al., 2021). Parental 
income does not influence development in isolation, but in 
combination with factors such as parental educational and 
occupational status, as part of a broader construct called 
socioeconomic status (SES).

Challenges Faced by the Literature

The association between early SES and a child’s develop-
ment remains complex, and there are notable challenges 
faced by the literature to date. Addressing these challenges 
provides an opportunity to expand our understanding of 
SES-outcome associations. The first opportunity comes 
with including multiple different outcome measures. There 
have been a large number of studies that have taken single 
outcome domains and explored pairwise associations with 
socioeconomic variables (Bøe et al., 2014; Fitzsimons et al., 
2017; Kinge et al., 2021; Melchior et al., 2012; Reiss, 2013; 
Reiss et al., 2019; Wickham et al., 2017). Considering single 
developmental domains alone makes it difficult to determine 
whether SES-outcome associations are domain specific or 
domain general. For example, the scope for explaining SES-
childhood health outcomes depends on the health behaviour 
in question, with stronger associations between injury and 
low SES in early childhood, and smoking behaviour and low 
SES in adolescence (Chen et al., 2002). Systematic reviews 
and meta-analyses further demonstrate that the strength of 
the association varies across developmental domains, with 
stronger associations seen within language and cognitive 
domains, compared to physical and psychological health, 
emotional maturity, communication skills, and general 
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knowledge (Letourneau et al., 2013; Webb et al., 2017). 
These findings suggest that it could be important to consider 
multiple developmental domains simultaneously, in order to 
establish the specificity of any SES associations.

Correspondingly, a second opportunity to further explore 
the association between SES and developmental outcomes, 
comes with the consideration of mediating factors. An addi-
tional challenge present in the current literature is the scar-
city of studies investigating plausible mediating factors. This 
is problematic, as the complexity of SES-outcome associa-
tions is likely in part because they are not direct, but rather 
the result of multiple intricate processes, such as mediating 
paths. In this way, the overall effect of SES may depend on 
specific mediating factors in a child’s proximal environment, 
which have downstream consequences for development 
(Chen, 2004; Chen & Miller, 2013; Letourneau et al., 2013; 
Liu et al., 2020; Luby et al., 2013). Likewise, pathways oper-
ating at the level of a child’s neighbourhood, family, indi-
vidual self, and biology, have all been linked to low SES and 
child health outcomes (Chen & Miller, 2013). Thus, incor-
porating potential mediators is crucial if we want to unpack 
the mechanisms that help explain SES-outcome associations.

Potential Mediating Role of Maternal Mental Health

One plausible candidate mediating associations with SES is 
parental mental health. Persistent and transitions into pov-
erty have been associated with an increased risk of maternal 
mental health difficulties (Fitzsimons et al., 2017; Wickham 
et al., 2017). In turn, children whose mothers experience 
mental ill-health during their primary education are at a 
higher risk of developing mental health problems themselves 
during this time (Fitzsimons et al., 2017). Correspondingly, 
maternal depression increases the risk of cognitive difficul-
ties in early infancy (Liu et al., 2017). Given the emerging 
literature demonstrating a strong association between early 
SES and a child’s mental health and cognitive development, 
as well as associations between these measures and maternal 
mental health, it seems plausible that maternal mental health 
may mediate the association between SES and child out-
comes. Whether maternal mental health amplifies or buffers 
the effect of poverty on development is a question with little 
empirical evidence. Of the few studies that have considered 
the mediating role of maternal mental health, few consider 
multiple developmental domains or longitudinal measures 
of maternal mental health (Bøe et al., 2014; Melchior et al., 
2012; Reiss, 2013; Reiss et al., 2019; Webb et al., 2017).

Combining the two challenges outlined above, it is pos-
sible that maternal mental health mediates SES-outcome 
relationships differentially. For example, according to the 
dimensional model of early adversities (McLaughlin et al., 
2014, 2021; Sheridan & McLaughlin, 2014), a prominent 
theory within this area, different types of adversity are 

causally associated with different types of outcomes. Soci-
oeconomic disadvantage results in the relative absence of 
cognitive and social stimulation and is most strongly asso-
ciated with cognitive developmental outcomes. In contrast, 
threatening experiences, such as abuse, are most strongly 
linked with socioemotional outcomes and mental well-being 
(Sheridan et al., 2020). According to this theory, whilst we 
might observe significant relationships between maternal 
and child mental health (Fitzsimons et al., 2017), the spe-
cific SES-mediating role of maternal mental health may be 
stronger for children’s cognitive outcomes. This is simply 
because SES, an example of ‘deprivation’ within this frame-
work, ought to most strongly be associated with children’s 
cognitive outcomes (Johnson et al., 2021), and thus there is 
more to mediate. In short, it is possible that maternal mental 
health might mediate SES-outcome relationships differen-
tially depending upon the outcome.

A third challenge within the literature is that we do not 
know whether there are particular windows wherein mater-
nal mental health is more likely to have a longitudinal effect 
on child development. Considering developmental timing is 
valuable, as there are sensitive periods during development 
when considerable changes take place. For example, the first 
three years of life are crucial for brain development, and 
exposure to adversity during this time may have a dispropor-
tionate impact, relative to other developmental periods (Nel-
son III & Gabard-Durnam, 2020; Ouyang et al., 2019). In 
addition, substantial and important changes take place dur-
ing primary education, between the ages of 5 and 11, where 
cognitive abilities develop rapidly (Spiegel et al., 2021; Van 
der Ven et al., 2012). This is also the most common time for 
the onset of mental, behavioural, and developmental difficul-
ties (Robinson et al., 2017). Thus, considering longitudinal 
measures of maternal mental health in the early years, when 
the brain is undergoing rapid macro- and microstructural 
changes, alongside childhood cognitive and mental health 
during a time of meaningful development, such as during 
primary education, could provide an opportunity to identify 
sensitive windows where maternal mental health is most 
likely to predict risk of childhood mental health and cogni-
tive difficulties. By extension, this could allow for the iden-
tification of optimal periods where interventions are likely to 
have the greatest impact on developmental outcomes.

The Current Study

The purpose of this study is to attempt to address these three 
interrelated challenges by incorporating different outcomes, 
considering maternal mental health as a potential mediator, 
and testing for mediating effects across multiple develop-
mental periods. We specifically sought to address the fol-
lowing questions: 1) Does maternal mental health act as a 
longitudinal mediator for the association between SES and 
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common childhood development outcomes, such as child 
mental health and cognitive ability? 2) If maternal mental 
health does in fact mediate the association, are there sensi-
tive periods where the mediating effect of maternal mental 
health, if any, is particularly strong? We used data from The 
Avon Longitudinal Study of Parents and Children (ALSPAC; 
Boyd et al., 2013; Fraser et al., 2013), including measures 
of early SES, key aspects of child development (i.e., child 
mental health and cognitive ability), and maternal mental 
health across three waves. In doing so, we aimed to specify 
the timing of the mediating effect of maternal mental health 
on these associations by analysing maternal mental health at 
three different timepoints, as opposed to moderated media-
tion. Analyses were carried out within a structural equation 
modelling (SEM) framework (Gana & Broc, 2019; Iacobucci 
et al., 2007; Schreiber et al., 2006).

Methods

Participant Demographic

This study was conducted using data from The Avon Lon-
gitudinal Study of Parents and Children (ALSPAC), a 
transgenerational cohort study based in the region of Avon, 
England, where 13,761 eligible pregnant women with an 
expected delivery date between 1st April 1991 and 31st 
December 1992 were recruited, with a mean age of 28 
ranging from 14 to 46 (SD = 5.0) (Boyd et al., 2013; Fraser 
et al., 2013). Of the mothers who participated in ALSPAC, 
79.1% lived in owner-occupier accommodation, 90.8% had a 
car, 79.4% were married, and 2.2% were non-White. By the 
third phase of recruitment, data were collected from 14,009 
children by way of self-report or on behalf of the biological 
mother or primary caregiver. Of this cohort, 49.2% were 
female, 86.5% were White, and 12.5% were from a low-
income household. The current study comprised 13,855 of 
this cohort. The data were obtained from children and their 
biological mothers when the children were aged 8 months, 
1 year and 9 months, 2 years and 9 months, 7 years and 
5 months, and 8 years.

Ethical approval for the study was obtained from the 
ALSPAC Ethics and Law Committee and the Local Research 
Ethics Committees. Informed consent for the use of data 
collected via questionnaires and clinics was obtained from 
participants following the recommendations of the ALSPAC 
Ethics and Law Committee at the time. For information per-
taining to the ALSPAC Research Ethics Committee poli-
cies and supporting documentation, please see https://​www.​
brist​ol.​ac.​uk/​alspac/​resea​rchers/​resea​rch-​ethics/. Please note 
that the study website contains details of all the data that 
is available through a fully searchable data dictionary and 

variable search tool (http://​www.​brist​ol.​ac.​uk/​alspac/​resea​
rchers/​our-​data/).

Measures

Socioeconomic Status

Socioeconomic status (SES) was assessed by asking moth-
ers to report their social class based on their occupation by 
selecting one of the following response options: (1) profes-
sional; (2) managerial and technical; (3) skilled non-manual; 
(4) skilled manual; (5) partly skilled; (6) unskilled. Mothers 
and their partners were further asked to report their level 
of education by selecting one of the following response 
options: (0) none; (1) CSE; (2) vocational; (3) O level; (4) 
A level; (5) degree. Mothers were additionally asked to 
report the level of difficulty they experienced affording food 
and paying their rent or mortgage by selecting one of four 
responses for each scale, ranging from (1) very difficult to 
(4) not difficult. Reports of social class based on occupation 
were reverse coded so that higher values represented greater 
SES, thereby keeping the directionality of responses con-
sistent across all measures of SES. All SES measures were 
taken at the first timepoint.

Maternal Mental Health

Maternal mental health was measured across three waves, 
when the index children were aged 8 months, 1 year and 
9 months, and 2 years and 9 months. At each timepoint, 
maternal anxiety and depression were measured using the 
Anxiety and Depression subscales of the Crown-Crisp 
Experiential Index (CCEI; Birtchnell et al., 1988), a valid, 
reliable (k = 0.88), and widely used self-reported measure 
of psychopathology. Anxiety and depression subscales of 
the CCEI comprised a summary score from 8-items and 
included questions such as “Do you get troubled by diz-
ziness or shortness of breath?” and “Do you feel uneasy 
and restless”. These items were recoded to a 16-point scale, 
ranging from (0) not anxious or depressed to (16) very 
anxious or depressed. Depressive symptoms were further 
measured using the 10-item Edinburgh Postnatal Depression 
Scale (EPDS; Cox et al., 1987), which has demonstrated a 
split half reliability of 0.88. Items from the EPDS (e.g., “I 
have felt scared or panicky for no very good reason” and 
“I have been so unhappy that I have had difficulty sleep-
ing”) were recoded to a 29-point scale, ranging from (0) not 
depressed to (29) very depressed. This globally administered 
measure of depression during the perinatal period has been 
shown to be sensitive to changes in depression in both men 
and women over time (Cox, 2017; Matthey et al., 2001). 
Maternal mental health scales were recoded so that lower 
scores were indicative of poorer mental health. Because the 

https://www.bristol.ac.uk/alspac/researchers/research-ethics/
https://www.bristol.ac.uk/alspac/researchers/research-ethics/
http://www.bristol.ac.uk/alspac/researchers/our-data/
http://www.bristol.ac.uk/alspac/researchers/our-data/
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respondent for ALSPAC is almost always the mother, data 
on paternal mental health were not available (Fraser et al., 
2013). No maternal mental health data were available prior 
to the 8 month data collection.

Child Mental Health

Child mental health was measured when children were 
7 years and 5 months old using symptoms of generalised 
anxiety, any anxiety disorder, and depression, as reported by 
parents during a face-to-face clinical assessment and meas-
ured using the respective subscales of the Development and 
Well-Being Assessment (DAWBA; Goodman et al., 2000). 
Following parent responses to standardised questions during 
the clinical assessment (e.g., presence and severity of symp-
toms and the length of time the symptoms have been present) 
the DAWBA draws upon a computerised algorithm to gener-
ate bands based on symptom severity. These bands denote 
the likelihood of a child having the disorder in question and 
have been shown to be comparable to clinical-generated 
diagnoses across varied populations (k = 0.63—0.94) (Aebi 
et al., 2012; Goodman et al., 2011). Child mental health 
scales were recoded so that lower scores were indicative 
of poorer mental health. An alternative possibility was to 
test for relationships between SES, maternal mental health, 
and children’s behavioural problems. However, we instead 

opted to use the measures from the DAWBA simply because 
they are the closest data we have to clinical information on 
child mental health and are more directly aligned with our 
measures of maternal mental health.

Child Cognitive Ability

Cognitive ability was measured at 8 years using Verbal and 
Performance IQs from the widely used Wechsler Intelligence 
Scale for Children, 3rd edition, which has demonstrated 
reliability coefficients ranging from 0.94 to 0.97 (WISC-
III; Wechsler, 1991). Both scales yield a standard score 
(M = 100, SD = 15) by comparing an individual’s scores 
to those obtained by a representative sample of similarly 
aged peers. The Verbal scale comprises five subtests includ-
ing information (i.e., knowledge and long-term memory), 
similarities (i.e., abstract reasoning and concept formation), 
arithmetic (i.e., numerical reasoning and computation), 
vocabulary (i.e., word knowledge), and comprehension (i.e., 
practical knowledge and social judgement), whilst the Per-
formance scale subtests include picture completion (i.e., vis-
ual perception and attention to detail), picture arrangement 
(i.e., nonverbal reasoning and sequencing), block design 
(i.e., spatial visualisation and reasoning), object assembly 
(i.e., visual perception and organisation), and coding (i.e., 
visual-motor information processing) (Fig. 1).

Maternal Mental 
Health

(8mos; 1yr 
9mos; 2yr 9mos)

Anxiety 
Subscale of CCEI  

Depression 
Subscale of CCEI

Edinburgh Postnatal 
Depression Scale

Socioeconomic 
Status (8mos)

Class OB

Difficulty Affording 
Food

Difficulty Affording 
Rent/Mortgage

Child Mental 
Health 

(7yr 5mos)

Child Cognitive 
Ability
(8yr)

Any Anxiety Disorder
(parent 6-band computer 

prediction, ICD-10 and DSM-IV)

Generalised Anxiety
(parent 6-band computer 

prediction, ICD-10 and DSM-IV) 

Depression
(parent 6-band computer 

prediction, ICD-10 and DSM-IV)

Performance IQ
WISC-III

Verbal IQ
WISC-III

Fig. 1   Summary of measures. Note. Figure displays all measures included in the present study, including the timepoints at which the data were 
collected



21971Current Psychology (2023) 42:21967–21978	

1 3

Data Collection

All data were collected by ALSPAC. Biological mothers 
were administered questionnaires relating to socioeconomic 
status when children were 8 months, maternal mental health 
when children were 8 months, 1 year and 9 months, and 2 
years and 9 months, and child mental health when children 
were 7 years and 5 months. Children were directly adminis-
tered the WISC-III at 8 years (Wechsler, 1991). For further 
information on all questionnaires administered by ALSPAC, 
please see https://​www.​brist​ol.​ac.​uk/​alspac/​resea​rchers/​our-​
data/​quest​ionna​ires/.

Statistical Analyses

To identify whether maternal mental health mediates the 
association between SES and key developmental outcomes, 
(i.e., child mental health and child cognitive ability), we 
used structural equation modelling (SEM), a multivariate 
technique which uses path modelling and latent variables 
to analyse structural relations among variables (Iacobucci 
et al., 2007; Schreiber et al., 2006). Analyses were per-
formed using the lavaan package (Rosseel, 2012) in the R 
(R Core Team, 2021) and RStudio (RStudio Team, 2021) 
programming environments.

In the first step, we developed an aggregate SES score. 
As SES is a formative construct, we used principal compo-
nent analysis (PCA) instead of confirmatory factor analysis 
(CFA). To allow us to run the PCA with missingness, we 
used multiple imputation using the Mice package (Buuren & 
Groothuis-Oudshoorn, 2011). This allowed for a PCA to be 
carried out to derive one global metric of SES. The resulting 
global measure of SES was then integrated with the original 
pre-imputed dataset, and missing data across the full SEM 
was accommodated using robust full information maximum 

likelihood (FIML) with Yuan-Bentler scaled test statistic to 
correct for deviations from multivariate normality (Rosseel, 
2012). When estimating missingness in SEM, such as when 
data are missing at random, FIML has been shown to be 
superior to alternative methods in that it produces unbiased 
estimates, higher efficiency, lower convergence failures, and 
optimal Type-1 error rates (Cham et al., 2017; Enders & 
Bandalos, 2001). See Fig. 2 for detailed missingness across 
all variables included in the analysis.

Overall model fit was evaluated using the model chi-
square test with its degrees of freedom and p value, the 
Bentler comparative fit index (CFI; Bentler, 1990), the root 
mean square error of approximation (RMSEA; Steiger, 
1990) with its 90% confidence interval, and the standard-
ised root mean square residual (SRMR; Bentler, 1995), 
respectively. Evaluation of model fit was interpreted as: CFI 
(acceptable fit ≥ 0.95, good fit ≥ 0.97), RMSEA (acceptable 
fit ≤ 0.08, good fit ≤ 0.05), and SRMR (acceptable fit ≤ 0.10, 
good fit ≤ 0.05) (Schermelleh-Engel et al., 2003). To test 
whether the observed variables (i.e., psychometric assess-
ments of mental health and cognitive ability) could be accu-
rately captured by a set of a prespecified latent variables 
(i.e., maternal mental health, child mental health, and child 
cognitive ability, respectively), CFA was carried out (Byrne, 
2005). To assess the psychometric equivalence of maternal 
mental health at each of the three waves, measurement invar-
iance was imposed (Putnick & Bornstein, 2016). Both mod-
els were further compared by way of evaluating ΔCFI with 
a cut-off of < 0.01, to confirm measurement invariance was 
achieved (Cheung & Rensvold, 2002). Standard errors for 
the defined parameters were computed in lavaan using the 
Delta method (Rosseel, 2022). Effect sizes were interpreted 
using guidelines as recommended by Gignac and Szodorai 
(2016), with r = 0.10, r = 0.20, and r = 0.30 interpreted as 
relatively small, typical, and relatively large, respectively.

Fig. 2   Detailed missingness 
across study variables. Note. 
Figure displays data missing-
ness prior to imputation for all 
variables included in the present 
study
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Results

Establishing a Measurement Model

Prior to addressing our specific research questions, a meas-
urement model needed to be established. Achieving this was 
threefold. Each of these steps and their outcomes will be dis-
cussed in turn.

Latent Variable Modelling

Firstly, to examine the viability of the latent variables 
(maternal mental health across three waves, child mental 
health, and child cognitive ability), that is, specify and test 
the extent to which the latent variables and the observed 
variables corresponded to one another; latent variable mod-
elling was carried out with CFA (Byrne, 2005). This allowed 
us to test whether our hypothesised factor structure was com-
patible with the data. For identification purposes, the two IQ 
factor loadings of the WISC indicators were constrained to 
equality. Goodness of fit indices suggested that the model 
fit the data well (χ2(64) = 778.056, p < 0.0001; CFI = 0.991; 
RMSEA = 0.032 [0.030, 0.034]; SRMR = 0.041; Yuan-
Bentler scaling factor = 1.160).

Establishing Measurement Invariance

Next, given that maternal mental health was longitudinally 
measured across three waves, it was essential to establish 
measurement invariance to ensure the measures were related 
to the latent construct in the same way at each wave (Widaman 
et al., 2010). To do so, we equality constrained key indicators 
(i.e., the same indicators at wave 1-2-3) and compared it to a 
model where these same parameters were estimated freely. 
Model comparison showed notably similar results between the 
freely estimated (χ2(64) = 778.056, p < 0.0001; CFI = 0.991; 
RMSEA = 0.032 [0.030, 0.034]; SRMR = 0.041; Yuan-
Bentler scaling factor = 1.160) and the constrained model 
(χ2(63) = 502.169, p < 0.0001; CFI = 0.994; RMSEA = 0.025 
[0.023, 0.027]; SRMR = 0.031; Yuan-Bentler scaling fac-
tor = 1.162), with both models fitting the data well. To further 
establish measurement invariance, the ΔCFI between consecu-
tive models was evaluated and found to be within the desig-
nated cut-off point (ΔCFI = 0.003). In other words, imposing 
the assumption of equal measurement of the latent factors 
across time did not lead to a substantial reduction in model fit, 
suggesting measurement invariance was tenable.

Developing a Global Metric of Socioeconomic Status

Lastly, whilst the latent variables accounted for thus far 
(maternal mental health, child mental health, and child 

cognitive ability) are reflective, in that their association to 
their allocated observed variables are assumed by CFA to 
be causal, this is not the case for SES. Unlike the afore-
mentioned variables, this assumption does not hold for SES, 
which is commonly considered a formative latent variable: 
An individual’s SES is typically formed by their education, 
occupation and earnings. To derive a single SES metric, 
the (rescaled) measures of SES were entered into a PCA. 
Scores on the first dimension of the PCA, which accounted 
for 40.01% of the shared variance, were extracted and used 
as our measure of SES in subsequent analyses. For detailed 
comparisons among PCA dimension factor loadings, refer 
to Table 1.

Interpretation of the Full Structural Mediation 
Model

Model Fit

Once the measurement model was established, the full struc-
tural equation model was fit to the data to examine whether 
maternal mental health mediates the association between SES 
and key developmental outcomes (i.e., child mental health 
and child cognitive ability) and to what extent these effects, if 
any, were present. The full mediation model fit the data well: 
χ2(73) = 1089.607, p < 0.0001; CFI = 0.987; RMSEA = 0.034 
[0.032, 0.036]; SRMR = 0.037; Yuan-Bentler scaling fac-
tor = 1.152. See Fig. 3 for detailed estimated parameters. The 
mediating effect of maternal mental health on the association 
between SES and child mental health, and SES and child 
cognitive ability will be discussed in turn.

Mediating Effect of Maternal Mental Health on Child Mental 
Health

As illustrated in Fig. 3, parameter estimates showed a 
relatively small but significant negative direct effect of 
SES on child mental health (b = -0.030, SE = 0.005, 90% 
CI = [-0.039, -0.020], β = -0.084, p < 0.0001). Children 
from higher SES households displayed poorer mental 

Table 1   Factor loadings of SES measures for first PCA dimension

SES Socioeconomic status; PCA Principal component analysis; DIM 
Dimension; Parent (1) = mother; Parent (2) = partner

SES measure DIM1

Parent (1) social class based on occupation 0.45
Parent (1) highest education qualification 0.53
Parent (2) highest education qualification 0.50
Parent (1) difficulty affording food 0.40
Parent (1) difficulty affording rent or mortgage 0.34
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health. This association was mediated by maternal mental 
health. The mediating effect was greatest at 8 months 
(b  = 0.006, SE  = 0.002, 90% CI = [0.003, 0.009], 
β = 0.016, p < 0.0001). Whilst the 1  year 9  months 
timepoint (b = 0.001, SE = 0.000, 90% CI = [0.000, 
0.002], β = 0.002, p < 0.05) and 2 years 9 months time-
point (b = 0.001, SE = 0.000, 90% CI = [0.000, 0.002], 
β = 0.003, p < 0.005) also showed a significant mediat-
ing effect, the mediating effect was primarily accounted 
for by the 8  month timepoint. The cumulative effect 
of maternal mental health across all three timepoints 
resulted in a joint mediation effect: The direct effect of 
SES on child mental health was considerably attenu-
ated (b = -0.022, SE = 0.005, 90% CI = [-0.032, -0.012], 
β = -0.062, p < 0.0001). Please see Table 2 for summary 
of key findings.

Mediating Effect of Maternal Mental Health on Child 
Cognitive Ability

Further to be seen in Fig. 3 is a significant, positive, and 
relatively large direct effect of SES on child cognitive 
ability (b = 4.171, SE = 0.120, 90% CI = [3.936, 4.407], 
β = 0.485, p < 0.0001). Children with higher SES tended to 
have better scores on the latent factor of cognitive ability. 
This association was mediated by maternal mental health 
at the 8  month timepoint (b = -0.092, SE = 0.042, 90% 
CI = [-0.175, -0.009], β = -0.011, p < 0.05). Whereas param-
eter estimates for the 1 year 9 months timepoint (b = 0.011, 
SE = 0.009, 90% CI = [-0.006, 0.028], β = 0.001, p > 0.05) 
and 2 years 9 months timepoint (b = 0.002, SE = 0.008, 90% 
CI = [-0.013, 0.017], β = 0.000, p > 0.05) were non-signifi-
cant. The effect of maternal mental health on child cognitive 

Fig. 3   Estimated parameters of the full structural equation model. 
Note. Figure displays analysis output for the full structural equation 
model. Positive and significant (p < 0.05) path estimates are denoted 
by blue arrows, negative and significant path estimates are denoted by 
red arrows, and non-significant (p > 0.05) path estimates are denoted 

by dashed arrows. Standardised parameter estimates are in roman, 
unstandardised parameter estimates (with standard errors in parenthe-
ses) are in italics, and key standardised parameters of interest have 
been displayed in boldface. Curved double arrows display (residual) 
variances

Table 2   Key findings on the 
mediating effect of maternal 
mental health on child mental 
health

CI Confidence interval

Defined parameters b SE 90% CI β p

Direct effect -0.030 0.005 [-0.039, -0.020] -0.084 0.0001
Indirect effect (8mos) 0.006 0.002 [0.003, 0.009] 0.016 0.0001
Total effect -0.022 0.005 [-0.032, -0.012] -0.062 0.0001
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ability resulted in an attenuated total effect of SES on child 
cognitive ability (b = 4.092, SE = 0.122, 90% CI = [3.853, 
4.331], β = 0.476, p < 0.0001). Please see Table 3 for sum-
mary of key findings.

Discussion

The present study sought to determine whether maternal 
mental health acts as a longitudinal mediator for the associa-
tion between SES and childhood developmental outcomes. 
Secondly, we aimed to determine whether there are sensitive 
periods wherein this mediating effect, if present at all, is 
particularly pronounced. Our design included both meas-
ures of mental health and cognition, allowing for the pos-
sibility that the effect and timing of maternal mental health 
may be somewhat domain specific. There are a number of 
key findings. First, in this relatively affluent sample, SES 
has a differential association with child mental health and 
cognitive ability. Second, maternal mental health mediates 
both of these relationships – the direct relationship between 
SES and outcome drops significantly when maternal mental 
health is considered. Third, in both cases this mediation hap-
pens early, largely before the child’s first birthday. Fourth, 
the mediation varies in size depending upon the outcome 
domain.

SES, Maternal Mental Health, and Child Mental 
Health

In our data, SES was positively associated with maternal 
mental health; higher SES levels were associated with better 
maternal mental health. However, the opposite was found 
for child mental health, with higher SES levels resulting in 
poorer child mental health. This association was mediated 
by maternal mental health. The longitudinally mediating 
effect was primarily accounted for at 8 months. Whilst this 
mediating effect was relatively small, it suggests the impor-
tance of early maternal mental health for critical periods of 
developmental timing.

Why is higher SES associated with poorer child mental 
health? It is important to note that our sample was relatively 
affluent, with a low percentage of participants from low-
income households (12.5%). Thus, the majority of the sam-
ple were positioned at the higher end of the socioeconomic 

spectrum. This may be important in interpreting the coun-
terintuitive effect of a negative association between SES and 
child mental health. Children from affluent backgrounds 
have been shown to manifest greater anxiety and depres-
sion due to parental pressures to achieve at an academic 
and extracurricular level, as well as isolation due to parental 
career obligations and intensive schedules (Luthar, 2003; 
Luthar & Becker, 2002; Parenteau et al., 2020). Considering 
the sample characteristics and child mental health measures 
used, it is possible a similar effect is present in our data. 
This effect is overall mediated by maternal mental health, 
with better maternal mental health weakening the negative 
relationship between SES and child mental health. But the 
effect size of this mediation is relatively small. One possi-
bility is that the mediation effect is relatively small simply 
because the SES-outcome relationship is relatively small for 
child mental health. Our SES measure primarily captures the 
economic circumstances of the family, which may itself be 
less strongly associated with child mental health, relative to 
other forms of early life adversity (McLaughlin et al., 2021; 
Sheridan & McLaughlin, 2014; Sheridan et al., 2020).

SES, Maternal Mental Health, and Child Cognitive 
Ability

In contrast to child mental health outcomes, SES had a rela-
tively large positive effect on child cognitive ability (Gignac 
& Szodorai, 2016); higher SES was associated with better 
child cognitive ability. Again, it is important to highlight the 
differential relationships between SES and our developmen-
tal outcomes. In our data, socioeconomic disadvantage had 
a stronger and positive relationship with child cognitive per-
formance, relative to the child’s mental health, as might be 
predicted by the dimensional account of early life adversity 
(McLaughlin et al., 2021; Sheridan & McLaughlin, 2014). 
According to this account, deprivation is thought to have a 
broad and pervasive impact on child development, via the 
absence of expected, cognitive, linguistic, and social input. 
The consequence of this is thought to be primarily observed 
in terms of widespread neural network formation (Johnson 
et al., 2021) and cold cognitive performance measures (Sher-
idan et al., 2020).

The SES-cognition association was also mediated by 
maternal mental health. Taking maternal mental health into 
consideration reduces the strength of the direct association 

Table 3   Key findings on the 
mediating effect of maternal 
mental health on child cognitive 
ability

CI Confidence interval

Defined parameters b SE 90% CI β p

Direct effect 4.171 0.120 [3.936, 4.407] 0.485 0.0001
Indirect effect (8mos) -0.092 0.042 [-0.175, -0.009] -0.011 0.05
Total effect 4.092 0.122 [3.853, 4.331] 0.476 0.0001
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between SES and child cognitive ability. As was the case with 
child mental health, this mediating effect was most influen-
tial when children were 8 months old, further demonstrating 
the important role of a child’s proximal environment during 
the first year of life. The mediating role of maternal men-
tal health could be explained in part by parental buffering 
and its cascading effects across development. For example, 
positive parenting behaviour buffers children’s emotional and 
stress reactivity profiles (Brown et al., 2020; Oppenheimer 
et al., 2016), which in turn influences cognitive ability (Bell 
& Wolfe, 2004; Bell et al., 2019; Walle et al., 2022; Wass, 
2018). Thus, the early benefits of parental buffering may have 
led to the reduced SES-cognition association. Put simply, 
whilst early socioeconomic deprivation might reflect reduced 
cognitive, social, or linguistic stimulation, this can, to some 
extent, be buffered by maternal mental health.

Limitations and Future Directions

Irrespective of the strengths in the current study, such as the 
inclusion of multiple developmental outcomes, its consid-
eration of maternal mental health as a potential mediator, 
and its longitudinal consideration of developmental periods, 
it was not without limitations. For instance, measures of 
child mental health relied on parent reports. Whilst this is 
common when measuring mental health in this age group, 
parent reports may have been reflective of parental mental 
health, as opposed to that of the child. Furthermore, it is 
possible that the mediating effect of maternal mental health 
is stronger for certain aspects of SES. For example, even 
after multiple aspects of SES and genetic confounding are 
taken into account, household income is specifically linked 
to risk of developing mental health problems in childhood 
(Kinge et al., 2021). Therefore, the mediating effect of 
maternal mental health may also be specific to certain indi-
cators of SES. This may mean that we are slightly over or 
underestimating the SES associations with our aggregated 
measure.

The present study had limitations by way of sampling. 
As mentioned, SES distribution weighted towards the more 
affluent end of the spectrum, with a low percentage of partic-
ipants from low-income households (12.5%). Likewise, the 
ALSPAC cohort display high education levels, with 42.6% 
of mothers educated to an A level or above (Fraser et al., 
2013). Whilst this sample allowed us to identify the mediat-
ing role of maternal mental health in the association between 
SES and key developmental outcomes, as well as highlight 
the negative correlation between high SES and child mental 
health, future research should aim to incorporate a more 
evenly distributed sample in terms of SES. Such research 
could further elucidate the complexity of these associations.

Future research should further consider additional SES 
timelines during development. For example, as previously 

noted, SES is more strongly related with childhood injury dur-
ing early development, and smoking behaviour during adoles-
cence (Chen et al., 2002). By extension, it is possible that the 
mediating effect of maternal mental health varies depending 
upon SES during different periods of development, such as 
infancy, early childhood, and adolescence. Considering mul-
tiple SES timelines during development could shed light on 
the mediating role of maternal mental health in these associa-
tions. Building on this, future research should consider addi-
tional developmental outcomes where the mediating role of 
maternal mental health in SES-outcome associations have not 
yet been considered, such as language and social-emotional 
domains (Guhn et al., 2020; Luo et al., 2022).

Clinical and Health Policy Implications

The findings of the current study have both clinical and 
health policy implications. For example, our findings call 
attention to the importance of maternal mental health dur-
ing early childhood, chiefly within the first year of life. At 
present, and in line with British Government requirements, 
a clinical postnatal check is carried out with mother’s six 
to eight weeks following the birth of their child (British 
National Health Service Postnatal Review, 2022). This check 
includes a general discussion about mental health and well-
being. We argue for an extension of the current guidelines, 
to include regular postnatal mental health checks during the 
first 12-months after a baby’s birth. In view of the role of 
maternal mental health on the SES-outcome associations, 
ensuring the mental well-being of mother’s during this criti-
cal period is paramount.

Conclusion

In conclusion, the current study demonstrates that SES has 
significant longitudinal associations with two domains of 
child development – mental health and cognitive ability. 
However, the association is different depending upon the 
domain. In both cases, maternal mental health mediates the 
association. The variability of the mediating role of mater-
nal mental health indicates its role is transient and depend-
ent upon the developmental outcome in question. We have 
emphasised the complexity of SES-outcome associations 
and add to the current body of literature calling for the 
consideration of factors in a child’s proximal environment 
that likely mediate this association, in hopes of identifying 
potential targets for intervention and prevention (Letourneau 
et al., 2013; Liu et al., 2020; Reiss et al., 2019).

Acknowledgements  We are extremely grateful to all the families who 
took part in this study, the midwives for their help in recruiting them, 
and the whole ALSPAC team, which includes interviewers, computer 



21976	 Current Psychology (2023) 42:21967–21978

1 3

and laboratory technicians, clerical workers, research scientists, vol-
unteers, managers, receptionists and nurses.

Authors’ Contribution  All authors contributed to the study conception 
and design. Material preparation, data collection and analysis were 
performed by Tess A. Smith, Rogier A. Kievit and Duncan E. Astle. 
The first draft of the manuscript was written by Tess A. Smith and all 
authors commented on previous versions of the manuscript. All authors 
read and approved the final manuscript.

Funding  This study was made possible with funding from the Temple-
ton World Charity Foundation (TWCF0159) and the Medical Research 
Council UK (MC-A0606-5PQ41). The UK Medical Research Council 
and Wellcome (217065/Z/19/Z) and the University of Bristol provide 
core support for ALSPAC. This publication is the work of the authors 
and Tess A. Smith, Rogier A. Kievit, and Duncan E. Astle will serve as 
guarantors for the contents of this paper. A comprehensive list of grants 
funding is available on the ALSPAC website (http://​www.​brist​ol.​ac.​uk/​
alspac/​exter​nal/​docum​ents/​grant-​ackno​wledg​ements.​pdf).

Data Availability  Data used in the present study can be accessed via 
ALSPAC. Please note that the study website contains details of all 
the data that is available through a fully searchable data dictionary 
and variable search tool (http://​www.​brist​ol.​ac.​uk/​alspac/​resea​rchers/​
our-​data/).

Declarations 

Ethics Approval  Ethical approval for the study was obtained from the 
ALSPAC Ethics and Law Committee and the Local Research Ethics 
Committees.

Consent  Informed consent for the use of data collected via question-
naires and clinics was obtained from participants following the recom-
mendations of the ALSPAC Ethics and Law Committee at the time.

Competing Interests  The authors have no financial interests or conflicts 
of interest to disclose.

Open Access  To encourage and promote open science, a Preprint of 
this manuscript has been made available on PsyArXiv (https://​psyar​
xiv.​com/​4swy8).

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Aebi, M., Kuhn, C., Metzke, C. W., Stringaris, A., Goodman, R., & Stein-
hausen, H. C. (2012). The use of the development and well-being 

assessment (DAWBA) in clinical practice: A randomized trial. Euro-
pean Child & Adolescent Psychiatry, 21(10), 559–567.

Bell, M. A., & Wolfe, C. D. (2004). Emotion and cognition: An intri-
cately bound developmental process. Child Development, 75(2), 
366–370.

Bell, M. A., Wolfe, C. D., Diaz, A., & Liu, R. (2019). Cognition and 
emotion in development. In Handbook of emotional development 
(pp. 375–403). Springer, Cham. https://​doi.​org/​10.​1111/j.​1467-​
8624.​2004.​00679.x.

Bentler, P. M. (1990). Comparative fit indexes in structural models. 
Psychological Bulletin, 107(2), 238–246. https://​doi.​org/​10.​1037/​
0033-​2909.​107.2.​238

Bentler, P. M. (1995). EQS structural equations program manual (vol. 
6). Multivariate software, Inc.

Birtchnell, J., Evans, C., & Kennard, J. (1988). The total score of the 
Crown-Crisp Experiential Index: A useful and valid measure of 
psychoneurotic pathology. British Journal of Medical Psychol-
ogy, 61(3), 255–266. https://​doi.​org/​10.​1111/j.​2044-​8341.​1988.​
tb027​87.x

Blair, C., & Raver, C. C. (2016). Poverty, stress, and brain develop-
ment: New directions for prevention and intervention. Academic 
Pediatrics, 16(3), S30–S36. https://​doi.​org/​10.​1016/j.​acap.​2016.​
01.​010

Bøe, T., Sivertsen, B., Heiervang, E., Goodman, R., Lundervold, A. 
J., & Hysing, M. (2014). Socioeconomic status and child mental 
health: The role of parental emotional well-being and parenting 
practices. Journal of Abnormal Child Psychology, 42(5), 705–
715. https://​doi.​org/​10.​1007/​s10802-​013-​9818-9

Boyd, A., Golding, J., Macleod, J., Lawlor, D. A., Fraser, A., Hender-
son, J., Molloy, L., Ness, A., Ring, S., & Davey Smith, G. (2013). 
Cohort profile: The ‘children of the 90s’; The index offspring of 
the avon longitudinal study of parents and children. International 
Journal of Epidemiology, 42(1), 111-127. https://​doi.​org/​10.​1093/​
ije/​dys064.

British Government Department of Work and Pensions. (2021). 
National statistics households below average income: For finan-
cial years ending 1995 to 2020. Retrieved from https://​www.​gov.​
uk/​gover​nment/​stati​stics/​house​holds-​below-​avera​ge-​income-​for-​
finan​cial-​years-​ending-​1995-​to-​2020. Accessed 17 May 2022.

British National Health Service Postnatal Review. (2022). Your 6-week 
postnatal check. Retrieved from  https://​www.​nhs.​uk/​condi​
tions/​baby/​suppo​rt-​and-​servi​ces/​your-6-​week-​postn​atal-​check/. 
Accessed 17 May 2022.

Brown, S. M., Schlueter, L. J., Hurwich-Reiss, E., Dmitrieva, J., Miles, 
E., & Watamura, S. E. (2020). Parental buffering in the context 
of poverty: Positive parenting behaviors differentiate young chil-
dren’s stress reactivity profiles. Development and Psychopathol-
ogy, 32(5), 1778–1787. https://​doi.​org/​10.​1017/​S0954​57942​
00012​24

Buuren, S. V., & Groothuis-Oudshoorn, K. (2011). Mice: Multivariate 
imputation by chained equations in R. Journal of Statistical Soft-
ware, 45(3), 1–67. https://​doi.​org/​10.​18637/​jss.​v045.​i03

Byrne, B. M. (2005). Factor analytic models: Viewing the structure 
of an assessment instrument from three perspectives. Journal of 
Personality Assessment, 85(1), 17–32. https://​doi.​org/​10.​1207/​
s1532​7752j​pa8501_​02

Cham, H., Reshetnyak, E., Rosenfeld, B., & Breitbart, W. (2017). Full 
information maximum likelihood estimation for latent variable 
interactions with incomplete indicators. Multivariate Behavioral 
Research, 52(1), 12–30. https://​doi.​org/​10.​1080/​00273​171.​2016.​
12456​00

Chen, E. (2004). Why socioeconomic status affects the health of chil-
dren: A psychosocial perspective. Current Directions in Psycho-
logical Science, 13(3), 112–115. https://​doi.​org/​10.​1111/j.​0963-​
7214.​2004.​00286.x

http://www.bristol.ac.uk/alspac/external/documents/grant-acknowledgements.pdf
http://www.bristol.ac.uk/alspac/external/documents/grant-acknowledgements.pdf
http://www.bristol.ac.uk/alspac/researchers/our-data/
http://www.bristol.ac.uk/alspac/researchers/our-data/
https://psyarxiv.com/4swy8
https://psyarxiv.com/4swy8
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/j.1467-8624.2004.00679.x
https://doi.org/10.1111/j.1467-8624.2004.00679.x
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1111/j.2044-8341.1988.tb02787.x
https://doi.org/10.1111/j.2044-8341.1988.tb02787.x
https://doi.org/10.1016/j.acap.2016.01.010
https://doi.org/10.1016/j.acap.2016.01.010
https://doi.org/10.1007/s10802-013-9818-9
https://doi.org/10.1093/ije/dys064
https://doi.org/10.1093/ije/dys064
https://www.gov.uk/government/statistics/households-below-average-income-for-financial-years-ending-1995-to-2020
https://www.gov.uk/government/statistics/households-below-average-income-for-financial-years-ending-1995-to-2020
https://www.gov.uk/government/statistics/households-below-average-income-for-financial-years-ending-1995-to-2020
https://www.nhs.uk/conditions/baby/support-and-services/your-6-week-postnatal-check/
https://www.nhs.uk/conditions/baby/support-and-services/your-6-week-postnatal-check/
https://doi.org/10.1017/S0954579420001224
https://doi.org/10.1017/S0954579420001224
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.1207/s15327752jpa8501_02
https://doi.org/10.1207/s15327752jpa8501_02
https://doi.org/10.1080/00273171.2016.1245600
https://doi.org/10.1080/00273171.2016.1245600
https://doi.org/10.1111/j.0963-7214.2004.00286.x
https://doi.org/10.1111/j.0963-7214.2004.00286.x


21977Current Psychology (2023) 42:21967–21978	

1 3

Chen, E., Matthews, K. A., & Boyce, W. T. (2002). Socioeconomic 
differences in children’s health: How and why do these relation-
ships change with age? Psychological Bulletin, 128(2), 295–329.

Chen, E., & Miller, G. E. (2013). Socioeconomic status and health: 
Mediating and moderating factors. Annual Review of Clinical 
Psychology, 9, 723–749. https://​doi.​org/​10.​1146/​annur​ev-​clinp​
sy-​050212-​185634

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit 
indexes for testing measurement invariance. Structural Equation 
Modeling, 9(2), 233–255. https://​doi.​org/​10.​1207/​S1532​8007S​
EM0902_5

Cox, J. (2017). Use and misuse of the edinburgh postnatal depres-
sion Scale (EPDS): A ten point ‘survival analysis.’ Archive of 
Womens Mental Health, 20, 789–790. https://​doi.​org/​10.​1007/​
s00737-​017-​0789-7

Cox, J. L., Holden, J. M., & Sagovsky, R. (1987). Detection of post-
natal depression: Development of the 10-item Edinburgh Postna-
tal Depression Scale. The British Journal of Psychiatry, 150(6), 
782–786. https://​doi.​org/​10.​1192/​bjp.​150.6.​782

Enders, C. K., & Bandalos, D. L. (2001). The relative performance 
of full information maximum likelihood estimation for missing 
data in structural equation models. Structural Equation Modeling, 
8(3), 430–457.

Evans, G. W., & Kim, P. (2013). Childhood poverty, chronic stress, 
self-regulation, and coping. Child Development Perspectives, 7(1), 
43–48. https://​doi.​org/​10.​1111/​cdep.​12013

Fitzsimons, E., Goodman, A., Kelly, E., & Smith, J. P. (2017). Poverty 
dynamics and parental mental health: Determinants of childhood 
mental health in the UK. Social Science & Medicine, 175, 43–51. 
https://​doi.​org/​10.​1016/j.​socsc​imed.​2016.​12.​040

Fraser, A., Macdonald-Wallis, C., Tilling, K., Boyd, A., Golding, J., 
Davey Smith, G., Henderson, J., Macleod, J., Molloy, L., Ness, A., 
Ring, S., Nelson, S. M., & Lawlor, D. A. (2013). Cohort profile: 
The Avon longitudinal study of parents and children: ALSPAC 
mothers cohort. International Journal of Epidemiology, 42(1), 
97–110. https://​doi.​org/​10.​1093/​ije/​dys066.

Gana, K., & Broc, G. (2019). Structural equation modeling with 
lavaan. Wiley.

Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for 
individual differences researchers. Personality and Individual Dif-
ferences, 102, 74–78. https://​doi.​org/​10.​1016/j.​paid.​2016.​06.​069

Goodman, R., Ford, T., Richards, H., Gatward, R., & Meltzer, H. 
(2000). The development and well-being assessment: Descrip-
tion and initial validation of an integrated assessment of child and 
adolescent psychopathology. Journal of Child Psychology and 
Psychiatry, 41(5), 645–655. https://​doi.​org/​10.​1111/j.​1469-​7610.​
2000.​tb023​45.x

Goodman, A., Heiervang, E., Collishaw, S., & Goodman, R. (2011). 
The ‘DAWBA bands’ as an ordered-categorical measure of child 
mental health: Description and validation in British and Norwe-
gian samples. Social Psychiatry and Psychiatric Epidemiology, 
46(6), 521–532.

Guhn, M., Emerson, S. D., Mahdaviani, D., & Gadermann, A. M. 
(2020). Associations of birth factors and socio-economic status 
with indicators of early emotional development and mental health 
in childhood: A population-based linkage study. Child Psychiatry 
& Human Development, 51(1), 80–93.

Hair, N. L., Hanson, J. L., Wolfe, B. L., & Pollak, S. D. (2015). Associ-
ation of child poverty, brain development, and academic achieve-
ment. JAMA Pediatrics, 169(9), 822–829.

Iacobucci, D., Saldanha, N., & Deng, X. (2007). A meditation on 
mediation: Evidence that structural equations models perform 
better than regressions. Journal of Consumer Psychology, 17(2), 
139–153. https://​doi.​org/​10.​1016/​S1057-​7408(07)​70020-7

Johnson, A., Bathelt, J., Akarca, D., Crickmore, G., Astle, D. E., RED 
Team. (2021). Far and wide: Associations between childhood 

socio-economic status and brain connectomics. Developmental 
Cognitive Neuroscience, 48, 100888. https://​doi.​org/​10.​1016/j.​
dcn.​2020.​100888

Kinge, J. M., Øverland, S., Flatø, M., Dieleman, J., Røgeberg, O., Mag-
nus, M. C., Evensen, M., Tesli, M., Skrondal, A., Stoltenberg, 
C., Vollset, S. E., Håberg, S., & Torvik, F. A. (2021). Parental 
income and mental disorders in children and adolescents: Prospec-
tive register-based study. International Journal of Epidemiology, 
1-13. https://​doi.​org/​10.​1093/​ije/​dyab0​66.

Letourneau, N. L., Duffett-Leger, L., Levac, L., Watson, B., & Young-
Morris, C. (2013). Socioeconomic status and child development: 
A meta-analysis. Journal of Emotional and Behavioral Disorders, 
21(3), 211–224. https://​doi.​org/​10.​1177/​10634​26611​421007

Liu, Y., Kaaya, S., Chai, J., McCoy, D. C., Surkan, P. J., Black, M. 
M., Sutter-Dallay, A. L., Verdoux, H., & Smith-Fawzi, M. C. 
(2017). Maternal depressive symptoms and early childhood cog-
nitive development: A meta-analysis. Psychological Medicine, 
47(4), 680-689. https://​doi.​org/​10.​1017/​S0033​29171​60028​3X.

Liu, T., Zhang, X., & Jiang, Y. (2020). Family socioeconomic sta-
tus and the cognitive competence of very young children from 
migrant and non-migrant Chinese families: The mediating role of 
parenting self-efficacy and parental involvement. Early Childhood 
Research Quarterly, 51, 229–241.

Luby, J., Belden, A., Botteron, K., Marrus, N., Harms, M. P., Babb, 
C., Nishino, T., & Barch, D. (2013). The effects of poverty on 
childhood brain development: The mediating effect of caregiving 
and stressful life events. JAMA Pediatrics, 167(12), 1135-1142.

Luo, R., Masek, L. R., Alper, R. M., & Hirsh-Pasek, K. (2022). Mater-
nal question use and child language outcomes: The moderating 
role of children’s vocabulary skills and socioeconomic status. 
Early Childhood Research Quarterly, 59, 109–120. https://​doi.​
org/​10.​1016/j.​ecresq.​2021.​11.​007

Luthar, S. S. (2003). The culture of affluence: Psychological costs of 
material wealth. Child Development, 74(6), 1581–1593. https://​
doi.​org/​10.​1046/j.​1467-​8624.​2003.​00625.x

Luthar, S. S., & Becker, B. E. (2002). Privileged but pressured? A study 
of affluent youth. Child Development, 73(5), 1593–1610. https://​
doi.​org/​10.​1111/​1467-​8624.​00492

Matthey, S., Barnett, B., Kavanagh, D. J., & Howie, P. (2001). Valida-
tion of the Edinburgh postnatal depression scale for men, and 
comparison of item endorsement with their partners. Journal of 
Affective Disorders, 64(2–3), 175–184. https://​doi.​org/​10.​1016/​
S0165-​0327(00)​00236-6

McLaughlin, K. A., Sheridan, M. A., Humphreys, K. L., Belsky, J., 
& Ellis, B. J. (2021). The value of dimensional models of early 
experience: Thinking clearly about concepts and categories. Per-
spectives on Psychological Science, 16(6), 1463–1472. https://​doi.​
org/​10.​1177/​17456​91621​992346

McLaughlin, K. A., Sheridan, M. A., & Lambert, H. K. (2014). Child-
hood adversity and neural development: Deprivation and threat as 
distinct dimensions of early experience. Neuroscience & Biobe-
havioral Reviews, 47, 578–591. https://​doi.​org/​10.​1016/j.​neubi​
orev.​2014.​10.​012

Melchior, M., Chastang, J. F., de Lauzon, B., Galéra, C., Saurel-Cubi-
zolles, M. J., Larroque, B., EDEN Mother-Child Cohort Study 
Group. (2012). Maternal depression, socioeconomic position, and 
temperament in early childhood: The EDEN mother–child cohort. 
Journal of Affective Disorders, 137(1–3), 165–169. https://​doi.​org/​
10.​1016/j.​jad.​2011.​09.​018

Nelson, C. A., III., & Gabard-Durnam, L. J. (2020). Early adversity 
and critical periods: Neurodevelopmental consequences of violat-
ing the expectable environment. Trends in Neurosciences, 43(3), 
133–143. https://​doi.​org/​10.​1016/j.​tins.​2020.​01.​002

Oppenheimer, C. W., Ladouceur, C. D., Waller, J. M., Ryan, N. D., 
Allen, K. B., Sheeber, L., Forbes, E. E., Dahl, R. E., & Silk, J. S. 
(2016). Emotion socialization in anxious youth: Parenting buffers 

https://doi.org/10.1146/annurev-clinpsy-050212-185634
https://doi.org/10.1146/annurev-clinpsy-050212-185634
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1007/s00737-017-0789-7
https://doi.org/10.1007/s00737-017-0789-7
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1111/cdep.12013
https://doi.org/10.1016/j.socscimed.2016.12.040
https://doi.org/10.1093/ije/dys066
https://doi.org/10.1016/j.paid.2016.06.069
https://doi.org/10.1111/j.1469-7610.2000.tb02345.x
https://doi.org/10.1111/j.1469-7610.2000.tb02345.x
https://doi.org/10.1016/S1057-7408(07)70020-7
https://doi.org/10.1016/j.dcn.2020.100888
https://doi.org/10.1016/j.dcn.2020.100888
https://doi.org/10.1093/ije/dyab066
https://doi.org/10.1177/1063426611421007
https://doi.org/10.1017/S003329171600283X
https://doi.org/10.1016/j.ecresq.2021.11.007
https://doi.org/10.1016/j.ecresq.2021.11.007
https://doi.org/10.1046/j.1467-8624.2003.00625.x
https://doi.org/10.1046/j.1467-8624.2003.00625.x
https://doi.org/10.1111/1467-8624.00492
https://doi.org/10.1111/1467-8624.00492
https://doi.org/10.1016/S0165-0327(00)00236-6
https://doi.org/10.1016/S0165-0327(00)00236-6
https://doi.org/10.1177/1745691621992346
https://doi.org/10.1177/1745691621992346
https://doi.org/10.1016/j.neubiorev.2014.10.012
https://doi.org/10.1016/j.neubiorev.2014.10.012
https://doi.org/10.1016/j.jad.2011.09.018
https://doi.org/10.1016/j.jad.2011.09.018
https://doi.org/10.1016/j.tins.2020.01.002


21978	 Current Psychology (2023) 42:21967–21978

1 3

emotional reactivity to peer negative events. Journal of Abnor-
mal Child Psychology, 44(7), 1267-1278. https://​doi.​org/​10.​1007/​
s10802-​015-​0125-5.

Ouyang, M., Dubois, J., Yu, Q., Mukherjee, P., & Huang, H. (2019). 
Delineation of early brain development from fetuses to infants 
with diffusion MRI and beyond. NeuroImage, 185, 836–850. 
https://​doi.​org/​10.​1016/j.​neuro​image.​2018.​04.​017

Parenteau, A. M., Alen, N. V., Deer, L. K., Nissen, A. T., Luck, A. T., 
& Hostinar, C. E. (2020). Parenting matters: Parents can reduce or 
amplify children’s anxiety and cortisol responses to acute stress. 
Development and Psychopathology, 32(5), 1799–1809. https://​
doi.​org/​10.​1017/​S0954​57942​00012​85

Putnick, D. L., & Bornstein, M. H. (2016). Measurement invariance 
conventions and reporting: The state of the art and future direc-
tions for psychological research. Developmental Review, 41, 
71–90. https://​doi.​org/​10.​1016/j.​dr.​2016.​06.​004

R Core Team. (2021). R: A language and environment for statistical 
computing. https://​www.r-​proje​ct.​org

Reiss, F. (2013). Socioeconomic inequalities and mental health prob-
lems in children and adolescents: A systematic review. Social 
Science & Medicine, 90, 24–31. https://​doi.​org/​10.​1016/j.​socsc​
imed.​2013.​04.​026

Reiss, F., Meyrose, A. K., Otto, C., Lampert, T., Klasen, F., & Ravens-
Sieberer, U. (2019). Socioeconomic status, stressful life situations 
and mental health problems in children and adolescents: Results 
of the German BELLA cohort-study. PLoS One, 14(3), e0213700. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​02137​00

Robinson, L. R., Holbrook, J. R., Bitsko, R. H., Hartwig, S. A., Kamin-
ski, J. W., Ghandour, R. M., Peacock, G., Heggs, A., & Boyle, 
C. A. (2017). Differences in health care, family, and community 
factors associated with mental, behavioral, and developmen-
tal disorders among children aged 2–8 years in rural and urban 
areas—United States, 2011–2012. MMWR Surveillance Summa-
ries, 66(8), 1-11.

Rosseel, Y. (2012). Lavaan: An R package for structural equation mod-
eling. Journal of Statistical Software, 48(2), 1–36. https://​www.​
jstat​soft.​org/​v48/​i02/.

Rosseel, Y. (2022). The lavaan tutorial. Retrieved from http://​lavaan.​
ugent.​be/​tutor​ial/​tutor​ial.​pdf. Accessed 17 May 2022.

RStudio Team. (2021). RStudio: Integrated development environment 
for R. http://​www.​rstud​io.​com/

Schermelleh-Engel, K., Moosbrugger, H., & Müller, H. (2003). Evalu-
ating the fit of structural equation models: Tests of significance 
and descriptive goodness-of-fit measures. Methods of Psychologi-
cal Research Online, 8(2), 23–74.

Schreiber, J. B., Nora, A., Stage, F. K., Barlow, E. A., & King, J. 
(2006). Reporting structural equation modeling and confirma-
tory factor analysis results: A review. The Journal of Educational 
Research, 99(6), 323–338. https://​doi.​org/​10.​3200/​JOER.​99.6.​
323-​338

Sheridan, M. A., & McLaughlin, K. A. (2014). Dimensions of early 
experience and neural development: Deprivation and threat. 
Trends in Cognitive Sciences, 18(11), 580–585. https://​doi.​org/​
10.​1016/j.​tics.​2014.​09.​001

Sheridan, M. A., Shi, F., Miller, A. B., Salhi, C., & McLaughlin, K. A. 
(2020). Network structure reveals clusters of associations between 
childhood adversities and development outcomes. Developmental 
Science, 23(5), e12934. https://​doi.​org/​10.​1111/​desc.​12934

Spiegel, J. A., Goodrich, J. M., Morris, B. M., Osborne, C. M., & 
Lonigan, C. J. (2021). Relations between executive functions 
and academic outcomes in elementary school children: A meta-
analysis. Psychological Bulletin, 147(4), 329–351. https://​doi.​org/​
10.​1037/​bul00​00322

Steiger, J. H. (1990). Structural model evaluation and modification: An 
interval estimation approach. Multivariate Behavioral Research, 
25(2), 173–180. https://​doi.​org/​10.​1207/​s1532​7906m​br2502_4

Tooley, U. A., Bassett, D. S., & Mackey, A. P. (2021). Environmen-
tal influences on the pace of brain development. Nature Reviews 
Neuroscience, 22(6), 372–384.

Van der Ven, S. H., Kroesbergen, E. H., Boom, J., & Leseman, P. P. 
(2012). The development of executive functions and early math-
ematics: A dynamic relationship. British Journal of Educational 
Psychology, 82(1), 100–119. https://​doi.​org/​10.​1111/j.​2044-​8279.​
2011.​02035.x

Walle, E. A., Lopez, L. D., & Castillo, A. (2022). Emotional devel-
opment. In The oxford handbook of emotional development (pp. 
61–77). Oxford University Press.

Wass, S. V. (2018). How orchids concentrate? The relationship between 
physiological stress reactivity and cognitive performance dur-
ing infancy and early childhood. Neuroscience & Biobehavioral 
Reviews, 90, 34–49. https://​doi.​org/​10.​1016/j.​neubi​orev.​2018.​03.​
029

Webb, S., Janus, M., Duku, E., Raos, R., Brownell, M., Forer, B., Guhn, 
M., & Muhajarine, N. (2017). Neighbourhood socioeconomic 
status indices and early childhood development. SSM-Population 
Health, 3, 48-56. https://​doi.​org/​10.​1016/j.​ssmph.​2016.​11.​006.

Wechsler, D. (1991). Wechsler intelligence scale for children: Third 
edition manual. The Psychological Corporation.

Wickham, S., Whitehead, M., Taylor-Robinson, D., & Barr, B. (2017). 
The effect of a transition into poverty on child and maternal men-
tal health: A longitudinal analysis of the UK Millennium Cohort 
Study. The Lancet Public Health, 2(3), e141–e148. https://​doi.​org/​
10.​1016/​S2468-​2667(17)​30011-7

Widaman, K. F., Ferrer, E., & Conger, R. D. (2010). Factorial invari-
ance within longitudinal structural equation models: Measuring 
the same construct across time. Child Development Perspectives, 
4(1), 10–18. https://​doi.​org/​10.​1111/j.​1750-​8606.​2009.​00110.x

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s10802-015-0125-5
https://doi.org/10.1007/s10802-015-0125-5
https://doi.org/10.1016/j.neuroimage.2018.04.017
https://doi.org/10.1017/S0954579420001285
https://doi.org/10.1017/S0954579420001285
https://doi.org/10.1016/j.dr.2016.06.004
https://www.r-project.org
https://doi.org/10.1016/j.socscimed.2013.04.026
https://doi.org/10.1016/j.socscimed.2013.04.026
https://doi.org/10.1371/journal.pone.0213700
https://www.jstatsoft.org/v48/i02/
https://www.jstatsoft.org/v48/i02/
http://lavaan.ugent.be/tutorial/tutorial.pdf
http://lavaan.ugent.be/tutorial/tutorial.pdf
http://www.rstudio.com/
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.1016/j.tics.2014.09.001
https://doi.org/10.1016/j.tics.2014.09.001
https://doi.org/10.1111/desc.12934
https://doi.org/10.1037/bul0000322
https://doi.org/10.1037/bul0000322
https://doi.org/10.1207/s15327906mbr2502_4
https://doi.org/10.1111/j.2044-8279.2011.02035.x
https://doi.org/10.1111/j.2044-8279.2011.02035.x
https://doi.org/10.1016/j.neubiorev.2018.03.029
https://doi.org/10.1016/j.neubiorev.2018.03.029
https://doi.org/10.1016/j.ssmph.2016.11.006
https://doi.org/10.1016/S2468-2667(17)30011-7
https://doi.org/10.1016/S2468-2667(17)30011-7
https://doi.org/10.1111/j.1750-8606.2009.00110.x

	Maternal mental health mediates links between socioeconomic status and child development
	Abstract
	Introduction
	Challenges Faced by the Literature
	Potential Mediating Role of Maternal Mental Health
	The Current Study

	Methods
	Participant Demographic
	Measures
	Socioeconomic Status
	Maternal Mental Health
	Child Mental Health
	Child Cognitive Ability

	Data Collection
	Statistical Analyses

	Results
	Establishing a Measurement Model
	Latent Variable Modelling
	Establishing Measurement Invariance
	Developing a Global Metric of Socioeconomic Status

	Interpretation of the Full Structural Mediation Model
	Model Fit
	Mediating Effect of Maternal Mental Health on Child Mental Health
	Mediating Effect of Maternal Mental Health on Child Cognitive Ability


	Discussion
	SES, Maternal Mental Health, and Child Mental Health
	SES, Maternal Mental Health, and Child Cognitive Ability
	Limitations and Future Directions
	Clinical and Health Policy Implications

	Conclusion
	Acknowledgements 
	References


