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Background. Depression in mothers during pregnancy and in the postnatal period has been recognized to have wide-
ranging adverse impacts on offspring. Our study examines some of the outcomes and long-term economic implications
experienced by offspring who have been exposed to perinatal depression.

Method. We analysed the effects of perinatal depression on child development outcomes of children at ages 11 and
16 years from the community-based South London Child Development Study. Economic consequences were attached
to those outcomes through simple decision-analytic techniques, building on evidence from studies of epidemiology,
health-related quality of life, public sector costs and employment. The economic analysis takes a life-course perspective
from the viewpoints of the public sector, individual and society.

Results. Additional risks that children exposed to perinatal depression develop emotional, behavioural or cognitive
problems ranged from 5% to 21%. In addition, there was a high risk (24%) that children would have special educational
needs. We present results in the form of cost consequences attached to adverse child outcomes. For each child exposed to
perinatal depression, public sector costs exceeded £3030, costs due to reduced earnings were £1400 and health-related
quality of life loss was valued at £3760.

Conclusions. Action to prevent or treat mothers’ depression during pregnancy and after birth is likely to reduce public
sector costs, increase earnings and improve quality of life for children who were exposed to the condition.
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Introduction

Depression in mothers during pregnancy and the post-
natal period can not only substantially affect the qual-
ity of life for mothers, but also have wide-ranging
adverse impacts on their offspring. Studies evidence
the negative impact of perinatal depression on children
and their higher risk of developing emotional, behav-
ioural and intellectual problems (Murray & Cooper,
1997; Essex et al. 2001; Hay et al. 2001; Marchand
et al. 2002; Grace et al. 2003; McMahon et al. 2008;
Fihrer et al. 2009; Pawlby et al. 2009; Velders et al.
2011). Maternal depression, particularly during preg-
nancy and in the postnatal period, can contribute to
intergenerational transmission of socio-economic dis-
advantage, making an impact on the child’s quality

of life and future life prospects, including in the labour
market (Johnston et al. 2011).

As demonstrated by a number of studies, there is
a substantial economic impact associated with mental
health problems starting in childhood and reaching
into adulthood and possibly later life, with wide-
ranging implications for society (Scott et al. 2001;
Healey et al. 2004; McCrone et al. 2005; Romeo et al.
2006; Knapp et al. 2011). The purpose of this research
was to explore some of the early adulthood economic
consequences of adverse child development effects
linked to maternal depression during pregnancy and
after birth.

Method

In overview, our approach was first to apply logistic
regression to data from a South London cohort in
order to estimate the additional risk that children
develop adverse outcomes linked to their earlier
exposure to perinatal depression. We then looked
for evidence streams that are concerned with the
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costs attached to those outcomes, including those that
reach into adulthood. With simple decision-analytic
modelling we then combined the risk data with the
various sources of evidence. The aim was to model
cost consequences in adulthood until the age of
50 years where evidence was strong enough to allow
this.

Primary data source

We analysed data from the still on-going community-
based South London Child Development Study (Hay
et al. 2001, 2003). In this study, 252 womenwere initially
recruited from two antenatal clinics between January
and December 1986; a 75% random selection was
assessed by psychiatric interview during pregnancy
and 85% of those entered the follow-up study after the
first postnatal year. Our study focused on the 120
mothers and children for whom full information was
available andwho have been found to be representative
of the group that entered the follow-up study (Hay et al.
2010). Data were available to us for a range of outcomes
for the child at ages 11 and 16 years. Maternal de-
pression was assessed and diagnosed during preg-
nancy and after birth using the Clinical Interview
Schedule (Goldberg et al. 1970) for an International
Classification of Diseases, ninth revision (ICD-9) diag-
nosis. Because of the very long follow-up period, this
topic-specific study offered a good platform for examin-
ing some of the long-term implications of maternal peri-
natal depression on children.

Statistical analysis

First, we generated the additional probabilities that
children who had been exposed to perinatal depression
would experience adverse child development out-
comes compared with children whose mothers were
not depressed during this period. For this purpose
we undertook multivariate logistic regression analysis
in Stata (release 10.1; StataCorp LP, USA) to test the
significance of the relationship between antenatal
and/or postnatal depression and child development
outcomes. We considered covariates in the analysis
which had previously been found by the researchers
of the South London-based study to influence the re-
lationship between either antenatal or postnatal de-
pression and child development outcomes (Hay et al.
2001, 2003, 2010). These included child’s gender,
mother’s age at birth, mother’s age at birth of first
child, breastfeeding, maternal depression before preg-
nancy, relationship breakdown in the year after birth
and mother’s intelligence quotient (IQ). We modelled
the effect of perinatal depression for child outcomes
using backward elimination logistic regression.

We generated predicted probabilities for the child
variables with perinatal depression as the exposure
factor and adjusted for the covariates. We then cal-
culated the additional risk for each child outcome
from the difference in predicted probabilities between
those children exposed and not exposed to perinatal
depression.

Variables

For the regression we prepared the data as follows: we
created an additional binary variable for whether the
mother had experienced depression at 36 weeks into
pregnancy and/or at 3 months postpartum. Then, we
selected variables for adverse child experiences; our
choice was guided by previous findings of significant
relationships in the literature and appropriateness
for use in economic evaluation. Emotional and conduct
problems at age 11 years were measured on the re-
spective subscales of the teacher-rated Strengths and
Difficulties Questionnaire (Goodman, 1997); we took
a threshold of five to define cases for emotional prob-
lems and a threshold of three for conduct problems
(instructions in English for scoring self-rated SDQs
by hand are available from http://www.sdqinfo.com/
py/sdqinfo/c0.py). Cognitive impairment, which had
been measured at age 11 years, was defined as IQ
score below 81 on the Wechsler Intelligence Scale
for Children (WISC-III; Wechsler, 1992; Petrou et al.
2010). We combined three variables to create one bi-
nary variable concerning the special educational
needs (SEN) status of the child. The status had been
reported by parents or teachers at 11 years for the
child being ‘currently’ on the register, or having been
on the register ‘ever’, and at age 16 years for ‘on the
register since 11 years’. The status ‘on the register’ indi-
cated that the child had been formally assessed for
their SEN. Furthermore, a classification into five stages
provided information of the level of support the child
was likely to have received (under national guidance):
stage one described initial action and stage five com-
prised a formal entitlement for additional school
resources (so-called ‘statement’). The binary variable
that we created summarized whether or not the child
was deemed stage 1 or above on any of those variables.
Because the sample size was too small to sensibly
carry out statistical analysis within those subgroups,
we approximated probabilities for a child being on
the register for primary school, secondary school, or
throughout both, and being with a statement (stage
five) or without one (stages one to four) from the
whole sample distribution. Finally, we created a binary
variable for whether the adolescent at age 16 years
left school with or without qualifications based on
teacher-reported results.
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Evidence assessment

We reviewed studies concerned directly or indirectly
with the economic implications of adverse develop-
ment outcomes during childhood and (where possible)
adulthood. Our search strategies were pragmatic and
we used expert advice and snowballing to identify
the relevant literature. We prioritized and selected
sources that reported peer-reviewed evidence from
the UK of a more recent date, based on larger samples
and with the appropriate study design (following the
hierarchy of evidence). Datasets looked at included:
surveys or studies that measured public service use
by children or adults with mental health problems; em-
ployment and earnings surveys for people with mental
health problems or those leaving school without qua-
lifications; we also looked at epidemiological studies
that investigated the prevalence and incidence of men-
tal health conditions at different ages and average
durations; and we searched for studies that evaluated
(incremental) health utility scores associated with dif-
ferent development conditions in paediatric and
adult populations.

Decision-analytic modelling approach

In MS EXCEL 2010 (Microsoft Corp., USA) we used
decision-analytic modelling to link the additional risk
data from the analyses of the South London study
with data that we identified in the evidence search.

We estimated costs to the public sector by assigning
unit costs to service-use data where this had not
already been undertaken in the original studies.
Where possible we took unit cost estimates from the
2011 version of the Personal Social Services Research
Unit (PSSRU) annual compendium, a national source
commonly used for economic evaluations in this area
(Curtis, 2011). All public service costs were reported
at 2010–2011 price levels. Next, still taking a govern-
ment perspective, we valued payments of social secur-
ity benefits at £80 per week, which was a weighted
average of incapacity benefits, income support and
Job Seeker’s Allowance calculated from statistics on ex-
penditure and number of claimants in those categories
(Department of Work and Pensions, 2011). We did not
consider loss of tax revenues.

Then, reflecting costs to the individual and society,
we estimated the additional risk of reduced earnings
for, and the quality of life impacts on the individual
and society. We valued productivity losses at average
daily wage rates for the cost of a lost workday or an
average per annum wage rate for people moving from
incapacity benefit into employment (Perkins et al.
2009). We valued quality-of-life impairments for chil-
dren who experienced adverse outcomes in childhood
and adulthood by assigning the willingness-to-pay

threshold of £20000 for an additional year spent in
best health (measured on a standardized scale).
Values between £20000 to £30000 are used by the
National Institute for Health and Care Excellence to
inform decisions about the cost-effectiveness of inter-
ventions (National Institute for Health and Care
Excellence, 2013). We estimated the health-related
quality of life (HRQOL) loss experienced by children
with adverse conditions during childhood from study
findings by Petrou et al. (2010) who evaluated in-
cremental utility scores between children with and
without each condition. Where a distinction was
made in this source between health utility scores meas-
ured on two different scales (Health Utility Index mark
2 and 3; HUI2 and HUI3), and for different severities
of the condition, we calculated aweighted (incremental)
health utility score. We incorporated HRQOL loss
in adulthood where evidence was available. All costs
(public service use including payments for benefit
claims, productivity losses and HRQOL impairments)
were discounted back to the time of birth at a rate
of 3.5% (National Institute for Health and Care
Excellence, 2013). The sum of the discounted costs (i.e.
present value) was then multiplied by the additional
risk that a child exposed to perinatal depression would
experience adverse outcomes during childhood and
adulthood.

Whilst this described our general approach, we car-
ried out the following additional steps specific to each
area of child development; these were determined by
the ways that outcomes had been measured and the
available evidence in this field.

Modelling emotional problems

Based on findings from an earlier study in this field by
Halligan et al. (2007) that child emotional disorder was
rooted in childhood anxiety rather than depression, we
prioritized information specific to anxiety disorder
where this was possible. We estimated costs per year
from data from a British cohort on the use of mental
health specialist services, their frequency and duration
for children with emotional problems (Meltzer et al.
2003; Snell et al. 2013).

We calculated treatment costs from the age of 11 to
16 years assuming the additional risk to be constant
over this period and applying those cost per year esti-
mates. We approximated treatment costs and the value
of HRQOL impairments in adulthood based on
assumptions drawn from the literature: we assumed
an average onset of anxiety in adolescence around
the age of 16 years and an average persistence of
16 years (Grant et al. 2005). In addition, we assumed
that the average probability that a child at age
16 years would continue having these mental health
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problems in adulthood would be 86%, a figure used
in previous economic studies and which had been de-
rived from data from a UK birth cohort study which
measured depression and anxiety of individuals
from age 13 to 56 years (Colman et al. 2007; Friedli &
Parsonage, 2009). Because of the considerable overlap
between the two conditions in adulthood and a treat-
ment response that in practice was expected to be simi-
lar, we estimated treatment costs for adults based on
annual cost for depression (Thomas & Morris, 2003).

We derived estimates for HRQOL loss in adulthood
from a European study which evaluated incremental
health utilities for mild, moderate and severe forms
of generalized anxiety disorder in adults compared
with those without the condition via the Short-
Form-12 (Toghanian et al. 2010).

Productivity losses and costs to the public sector as
a result of additional benefit claims were estimated
from the additional probabilities of unemployment
for children with psychological problems until the
age of 50 years as provided by a study of the British
National Child Development cohort (Goodman et al.
2011).

Modelling behavioural problems

Studies of the economic consequences of conduct pro-
blems have found that costs to the public sector and
society can be very high (Bonin et al. 2011). In our
analysis we used existing cost estimates from longi-
tudinal studies (Scott et al. 2001; Friedli & Parsonage,
2007, 2009). Data were available to predict public ser-
vice costs between ages 10 and 28 years. This included
resource use for treating mental illness and substance
misuse, and costs to the criminal justice and education
systems. Cost estimates were provided for those with
conduct problems; it was assumed that, of those, 10%
were severe enough to be classed a disorder (Friedli
& Parsonage, 2007, 2009). Adolescents with behav-
ioural problems have been found to be at a higher
risk of leaving school without qualifications (Colman
et al. 2009). Productivity losses were taken directly
from Friedli & Parsonage (2007, 2009). HRQOL losses
during childhood were estimated as described earlier.
How conduct problems or disorder affect the HRQOL
in adults is still uncertain, and so no cost could be
calculated (see, for example, McCabe et al. 2005).

Modelling intellectual problems

We estimated public sector costs for additional school
expenditure associated with an increased risk that
a child would be deemed stage 1, captured through
our newly created variable. Because the South
London study sample was too small to identify the ad-
ditional risk distinguished by school periods or stages,

we derived parameters for those from the distribution
in the sample as a whole. If it had been reported at
11 years that the child had been on the register ‘ever’
but not ‘currently’, then we assumed that the child
had been on the register for the primary school period
only. Children who were reported at age 16 years to
have been on the register since age 11 years were
assumed to have been there for the whole secondary
school period. Where responses were positive to all
three questions it was assumed that the child had
been on the register for their whole time during pri-
mary and secondary school. We excluded observations
for which responses were contradictory, for example
when it was reported that the child at 11 years was
‘currently’ on the register but at age 16 years not re-
ported as having been on the register since 11 years.
In addition, from the sample, we derived probabilities
that a child would be on the register without a state-
ment (stages 1 to 4) or with a statement (stage 5)
during primary and secondary school.

Costs for school support provided to the child were
applied to these probabilities. Because the only cost
estimates which provided a split into costs for children
with and without a statement for SEN was an older
source (Boyle & Burton, 2004) we derived an alterna-
tive estimate from recent school budget data provided
by the Department for Education. This second ap-
proach, however, did not allow a distinction to be
made between costs with or without statement, and
instead we took an average figure per pupil with SEN.

We used the additional risk of a child leaving school
without qualifications to predict productivity losses
and additional government expenditure for paying
benefit claims.

First, we calculated per annum values linked to the
risk of lower earnings for someone who left school
without qualifications compared with someone who
left with qualifications. We then estimated annual
costs linked to the additional risk for someone leaving
school without qualifications to be unemployed – one,
in the form of productivity losses and, two, in the
form of social security payments. Probability values
were derived from employment rates published in
labour market reports (Pigott, 2011); we used earning
statistics for average salary information for people
with different qualifications. Employment-related
costs were valued for the period when a person leaves
school at age 16 years until retirement age (conser-
vatively assumed to start early when people reach
their fifties). HRQOL losses due to cognitive impair-
ment in childhood were modelled for the period age
11 to 16 years, for which we calculated a weighted
mean of moderate and severe conditions based on
an assumption that 10% of problems were classed a
disorder.

54 A. Bauer et al.

https://doi.org/10.1017/S0033291714001044 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291714001044


Results

The average age of mothers at the birth of their
index child was 26.7 years (S.D. =5.0 years; range
17–44 years) and for almost half of the women (48%)
this was their first child. At the time of birth 65%
were married and another 28% were living with their
partners; this proportion changed substantially during
the study period, with only 51% of the offspring living
with both biological parents by age 11 years. The vast
majority (88%) of women were from a working-class
background and 72% had at least basic school qualifi-
cations. Of the sample, 72% were white British. Of
the women, 31% were diagnosed with depression dur-
ing pregnancy and 22% with depression at 3 months
postpartum. This compares with a very wide range
of prevalence rates reported in the literature (from as
low as 5% to more than 25%), a range explained at
least in part by variations in assessment tools and
methods, timing and population (Gavin et al. 2005).
In this study the comprehensive diagnosis process
that was carried out is likely to have contributed to
a more accurate identification of cases; at the same
time some of the population characteristics such as

a higher proportion of working-class families and fam-
ilies from ethnic minorities could explain a relatively
high prevalence. The sample, although unlikely to dif-
fer greatly from many other urban areas in England,
was not representative of the country as a whole.

Additional risk for developing adverse child
outcomes

Results from the statistical analysis, including prob-
abilities for the development of adverse child out-
comes depending on whether or not the mother was
depressed during and/or after pregnancy, are pre-
sented in Table 1. Perinatal depression, measured
through the combined variable, was significantly asso-
ciated with child emotional problems and whether a
child was registered at school because of SEN. The
significant effect we found on behavioural problems
originated in depression during pregnancy whilst the
child’s cognitive impairment (measured as IQ below
81) was affected by postnatal depression. Perinatal
depression in combination with breastfeeding pre-
dicted school performance. Because of the important
link between mother’s depression and breastfeeding

Table 1. Results from statistical analysis using backward elimination logistic regressiona

SDQ emotional problems
score above 5 (n=129)

SDQ conduct problems
score above 3 (n=129) IQ below 81 (n=139)

Special education
needs (n=133)

Pre- and/or post-natal depression: yes
(relative to no)

6.67 (1.13–39.17)* 3.53 (1.27–9.83)* 2.93 (1.03–8.34)* 2.82 (1.29–6.18)**

Child’s gender: male (relative to
female)

8.58 (0.94–78.22) – – –

Child breastfed: yes (relative to no) 0.24 (0.04–1.40) 2.48 (0.86–7.11) 0.49 (0.18–1.34) 0.33 (0.15–0.71)**
Mother’s age at birth of index child – 0.46 (0.23–0.93) – –

Mother’s depression before
pregnancy: yes (relative to no)

–

Relationship changes –

One partner change between birth
and 1 year

Two partner changes between birth
and 1 year

(relative to no partner changes)
Mother’s IQ – – 0.93 (0.89–0.98)** –

Constant 0.01 (0.001–0.11)** 0.21 (0.05–0.80) 29.02 (0.32–2666.17) 0.65 (0.35–1.19)
Model χ2 test: p 0.0057 0.0060 0.0004 0.0005
Pseudo R2 0.2334 0.1108 0.1674 0.0888
Probability of positive outcome if
pre- and/or post-natal depression: no

0.012 0.09 0.1 0.25

Probability of positive outcome if
pre- and/or post-natal depression:
yes

0.07 0.21 0.31 0.49

Data are given as odds ratio (95% confidence interval) unless otherwise indicated.
SDQ, Strengths and Difficulties Questionnaire; IQ, intelligence quotient.
a p value for retaining effect=0.20, p value for addition to the model=0.10; perinatal depression effect always retained.
* p<0.05, ** p<0.01.
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we decided to reconstruct the relationship by linking
the effect of perinatal depression on breastfeeding
from the literature to the additional risk (from our
study) of 10% that a child who had not been breastfed
would leave school without qualifications. From a
study by Henderson et al. (2003) we derived the ad-
ditional probability of 2.5%. This was based on a
reported overall risk for mothers to stop breastfeeding
between the second and sixth months of 22% and a
reported higher risk of 1.25 for depressed mothers
compared with non-depressed mothers. Values for ad-
ditional risks derived from differences in probabilities
are shown in Table 2.

Costs linked to emotional problems

Parameters used for the analysis are shown in Table 2.
The costs attributable to perinatal depression for treat-
ing emotional problems during adolescence and adult-
hood were £80 at the time of birth. The direct costs to
the government for paying out-of-work benefits linked
to a child’s greater risk of unemployment were esti-
mated at £180. Productivity losses linked to the ad-
ditional risk of a person being unemployment were
valued at £490. The value of HRQOL during childhood
was estimated at £620 at the time of birth. HRQOL loss
during adulthood was estimated at £630 so that the
combined loss was valued at £1250.

Costs linked to behavioural problems

Parameters considered in the analysis are presented in
Table 2. The public sector costs associated with the ad-
ditional risk of a child developing conduct problems
(including the risk of developing a disorder) were esti-
mated at £1040. Costs from reduced earnings linked to
perinatal depression were £890 at the time of birth and
those from reduced HRQOL were £1040.

Costs linked to intellectual problems

For a child reported by their parents or teachers to
be/have been on the SEN register (as shown by the
binary variable we created) we found: the probability
of being on the register during both primary and sec-
ondary school without a statement (stages 1 to 4)
was 35% and the probability for the same length
with a statement was 17%; the probability for being
registered during primary school only and without
a statement was 26% whilst it was 22% for being on
the register (stages 1 to 4) during secondary school
only. Children who had a statement appeared to
have it for their whole school career so that there
were zero probabilities for having a statement during
primary or secondary school only. Costs for additional
school support were estimated at £3030 if the data from

Boyle & Burton (2004) were applied and at £3320 when
we applied school budget data. We included the lower
value in the results. The productivity loss for someone
leaving school without qualifications attributable
to perinatal depression was £1400 and respective
out-of-work payments amounted to £20 per child.
HRQOL loss related to cognitive impairment during
childhood was estimated at a value of £3760. The
data informing these calculations are presented in
Table 2.

Cost findings combined

Findings on cost consequences per child exposed to
perinatal depression linked to the three areas of child
development are shown in Table 3. The costs for each
area of child development could not be simply aggre-
gated because some of the consequences overlapped;
for example, the calculated reduced earnings for some-
one leaving school without qualifications overlapped
with the productivity loss calculated from adverse
emotional and behavioural outcomes. For each cost
category (public sector, productivity, HRQOL) the
highest value across the three child outcome areas
can be interpreted as the cost minimum; that is, the
costs that would occur if there were a complete overlap
between the consequences. Following on from this,
costs for public service spending were then at a mini-
mum £3030; loss of earnings exceeded £1400 per
child and quality-of-life impairments were valued at
a minimum of £3760.

Discussion

Summary

The aim of this research was to get a better under-
standing of the economic implications of perinatal
depression through its effect on children. We used
the South London Development Study to extract out-
comes data for children (exposed; not exposed) at
ages 11 and 16 years, and linked those to UK literature
on economic consequences. We established the ad-
ditional probabilities that children exposed to antenatal
and/or postnatal depression develop negative out-
comes in three areas of child development (emotional,
behavioural and cognitive). Only considering a subset
of the economic costs of adverse child development
linked to mother’s depression – because of data limita-
tions –we find that the cumulative costs (discounted
back to time of birth) are high, with public sector
costs per case of perinatal depression of at least
£3030 and a minimum economic value of £8190 if
non-cashable productivity and quality-of-life losses
are included.
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Table 2. Parameters for estimating costs of emotional problems in childhood and adulthood

Parameter Mean Source and description

Additional risk of adverse outcomes for children exposed to perinatal depression
∆ Probability child (11 years) develops emotional
problems

5% Primary data

∆ Probability child (11 years) develops conduct
problems

12%

∆ Probability child (11 years) has cognitive impairment
(IQ below 81)

21%

∆ Probability child reported by parent or teacher to be
on SEN register

24%

∆ Probability child to leave secondary school without
qualification

0.25% Primary data, Henderson et al. (2003)

Incremental health utility scores in childhood from Petrou et al. (2010)
Emotional problems 0.164 HUI mark 3 (0.199) and HUI mark 2 (0.128)
Conduct problems 0.115 HUI mark 3 (0.143) and HUI mark 2 (0.086)
Cognitive impairment 0.237 Incremental utility score for moderate symptoms

(assumed 90% prevalence): HUI mark 3 (0.273) and
HUI mark 2 (0.158), midpoint 0.216

Incremental utility score for severe symptoms (assumed
10% prevalence): HUI mark 3 (0.571) and HUI mark 2
(0.286), midpoint 0.429

Parameters for estimating costs of emotional problems in childhood and adulthood
Probability that child sees MHS 20% Meltzer et al. (2003)
Mean number of appointments
Clinical psychologist 4.7
Psychiatrist 4.8
Counsellor 4.5
Mental health nurse 9.1

Mean duration per appointment, hours
Clinical psychologist 0.90
Psychiatrist 0.75
Counsellor 0.83
Mental health nurse 0.78

Unit costs per hour of face-to-face contact, £ PSSRU unit costs for health and social care 2011
Clinical psychologist £135
Psychiatrist £353
Counsellor £66
Mental health nurse £65

Treatment cost for depression per year during
adulthood

£200 Thomas & Morris (2003), in 2010–2011 prices

Additional annual probability of unemployment
(from 23 years to 50 years)

11% Goodman et al. (2011); assumed constant based on
additional probabilities of being unemployed at
different ages: 0.116 (23 years), 0.0103 (33 years), 0.107
(42 years), 0.107 (50 years)

Incremental health utility of anxiety in adulthood 0.0989 Derived from Toghanian et al. (2010); health utilities for
mild (0.64), moderate (0.6) and severe (0.54) anxiety
multiplied with probabilities of mild (0.442) moderate
(0.448) and severe (0.11) anxiety; average health utility in
people without anxiety was 0.71

Parameters for estimating costs of conduct problems in childhood and adulthood
Public service costs linked to conduct problems from
age 10 to 28 years

£ 17310 Derived from Scott et al. (2001), in 2010–2011 prices and
discounted to time at birth

Public service costs linked to conduct disorder from age
10 to 28 years

£ 64920 Derived from Scott et al. (2001), in 2010–2011 prices and
discounted to time at birth
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Strengths and limitations

Our study explored some but not all of the economic
consequences that are likely to be linked to perinatal
depression and its effects on children. We calculated
costs as they arise for the government in the form of ex-
penditure for public services and welfare payments,
and costs to the individual in the form of quality-of-life
losses and productivity losses. With the exception of
the welfare payments, these together are costs to so-
ciety (welfare payments decrease government expendi-
ture but increase individuals’ income by the same

amount, so that from a societal perspective they rep-
resent a zero-sum exchange).

These findings complement other evidence on early
childhood factors and longer-term economic effects
that can be potentially reduced if risk factors of peri-
natal depression are identified and addressed through
prevention or treatment. It contributes to knowledge
on the costs of a mental health condition that, although
defined by a relatively short time-frame, can have par-
ticularly wide-ranging economic impacts. Decision-
analytic modelling allowed us to draw on a broad
range of epidemiological and economic datasets

Table 2 (cont.)

Parameter Mean Source and description

Value for reduced life-time earnings linked to conduct
problems

£6930 Derived from Friedli & Parsonage (2009): £ 75000 out
of which 9% are reduced earnings; in 2010–2011 prices

Value for reduced life-time earnings linked to conduct
disorder

£ 10770 Derived from Friedli & Parsonage (2009): £ 150000 out
of which 7% are reduced earnings; in 2010–2011 prices

Parameters for estimating costs of intellectual problems in childhood and adulthood
Additional annual spend per pupil with SEN without
statement in primary (secondary) school

£1130
(£1270)

Boyle & Burton (2004), based on data from the Audit
Commission and DfES; in 2010–2011 prices

Additional annual spend per pupil with SEN with
statement in primary (secondary) school

£6770
(£4510)

Boyle & Burton (2004), based on data from the Audit
Commission and DfES; in 2010–2011 prices

Additional annual spend per pupil with SEN in
mainstream school (SEN budget for mainstream
schools of £3.8 billion and number of pupils with
SEN in mainstream schools of 1.5 million for England
2010–2011)

£2400 Department for Education, Statistical First Release
19/2010; School budget data reports 2010–2011

∆ Earnings per year for someone with compared with
someone without qualifications

£3420 Office for National Statistics (2011); assumed are 1800
working hours per year

Probability for someone without school qualifications
to be employed

44% Data Management and Analysis Group, Social Exclusion
Update 2007–2008

∆ Probability for someone to be unemployed
with/without school qualifications

30% Pigott (2011)

IQ, Intelligence quotient; SEN, special educational needs; HUI, Health Utility Index; MHS, mental health specialist; PSSRU,
Personal Social Services Research Unit; DfES, Department for Education and Skills.

Table 3. Costs per child exposed to perinatal depression, at 2010–2011 prices, discounted to time of birth

Public sector
costs, £a

Productivity
loss, £

Quality-of-life
impairments, £

Costs attached to additional risk that child develops emotional problems 260 490 1250
Costs attached to additional risk that child develops behaviour problems 2660 890 1040
Costs attached to additional risk that child develops cognitive problems
Special educational needs 3030 – –
No school qualifications – 1400 –
IQ <81 – – 3760

IQ, Intelligence quotient.
a Includes government payments for benefit claims.
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and include a wide range of economic consequences
over a long time horizon.

Our study only explored a subset of economic conse-
quences. Our approach of searching the literature for
information about those was thorough, but we were
not able to conduct a systematic review. We relied on
data that provided information on reported emotional
and behavioural problems at age 11 years, but this
meant that we could not include treatment costs for
earlier years, and these have been shown to be substan-
tial for a small number of children with symptoms at
the severe end of, for example, the antisocial behaviour
spectrum (Romeo et al. 2006). We did not include inter-
nalizing and externalizing outcome measures in our
analysis because they are broader constructs that are
often measured at a time when symptoms are not
distinctively manifested.

A range of public sector costs and costs to indivi-
duals could not be included in the analysis because
of the absence of evidence. For example, evidence
from the USA indicates that by far the largest pro-
portion (85%) of the cost of anxiety disorders is attri-
butable to an excess use of health services (Kessler &
Greenberg, 2002). Furthermore, a current lack of
knowledge about disorder persistence, progression
and regression of some mental illnesses into old age
prevented us from projecting the economic conse-
quences into old age. The analysis also did not include
the knock-on effects and costs that accrue to other indi-
viduals (such as family members or the victims of
crime).

A further limitation is that our estimates of addi-
tional probabilities were derived from a relatively
small sample, with consequences for statistical sig-
nificance.

Implications

Numerous studies have emphasized the need to focus
on supporting mothers during the sensitive period
around childbirth. Our work indicates that there
could be not only health and wellbeing arguments
but also economic arguments for action to prevent or
treat perinatal depression. Earlier work that estimated
the burden of postnatal depression on mothers them-
selves also demonstrated the benefits for investing in
this area (Morrell et al. 2009; Bauer et al. 2011; Brugha
et al. 2011; Dagher et al. 2011). Although in this paper
we do not evaluate interventions for mothers, our
work is, as far as we are aware, the first to explore
some of the economic consequences from a child’s
perspective. It provides further argument for policy
makers and service providers to focus on planning
an effective support infrastructure for new mothers
and mothers-to-be.

Our findings only relate to higher-risk populations
and further evidence is needed to understand a fuller
set of economic consequences that relate to all groups
of childbearing women. We know from previous re-
search that the influence of other risk factors needs to
be considered, such as whether or not children are
breastfed and the nature of the mother–infant relation-
ship, including child maltreatment or parent hostility
(Danese et al. 2009; Barker et al. 2011; Pawlby et al.
2011; Velders et al. 2011; Plant et al. 2013). There is an
important role for studies that evaluate the (cost-)
effectiveness of interventions that aim to reduce those
predictors of adverse child outcomes such as perinatal
depression, and for measures of long-term effects (for
example, meta-analysis by Cuijpers et al. 2008).
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