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Systematic Review

Mental ill-health in mothers of people with intellectual
disabilities compared with mothers of typically developing
people: a systematic review and meta-analysis

E. Rydzewska, K. Dunn, S.-A. Cooper & D. Kinnear

Institute of Health and Wellbeing, College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, UK

Abstract

Background Mothers of people with intellectual
disabilities (IDs) face exceptional challenges and may
be more prone to experiencing mental ill-health
compared with mothers of typically developing
people. These mental ill-health problems may differ at
different stages of the caregiving trajectory. However,
there is no evidence synthesis on this topic. We aimed
to systematically review evidence in this area and
identify gaps in the existing literature.
Method Prospero registration: CRD42018088197.
Medline, Embase, CINAHL and PsycINFO
databases were searched. No time limits were applied.
Studies were limited to English language. Inclusion
criteria were studies of mothers of people with IDs
that also included a comparison group of mothers of
typically developing/developed children. Data were
extracted from selected studies using a structured
database. Study selection and quality appraisal were
double rated. Where possible, meta-analyses were
performed.

Results Of the retrieved articles, 32/3089 were
included, of which 10 reported on anxiety, 21 on
depression and 23 on other indicators of mental
ill-health. Overall, previous studies reported that
mothers of people with IDs experienced poorer
mental health as compared with mothers of typically
developing people. Meta-analyses revealed significant
findings for anxiety, depression, parenting stress,
emotional burden and common mental disorders, but
not for somatic symptoms. However, there was a
considerable heterogeneity; hence, interpretation of
results should be cautious. Identified gaps included
scarce research on mental ill-health of mothers of
adults with IDs at different stages of the caregiving
trajectory.
Conclusions There is evidence of poorer mental
ill-health in mothers of people with IDs compared
with mothers of typically developing people, but
lack of focus on different stages of the caregiving
trajectory, methodological inconsistencies between
studies and lack of robust studies pose
limitations. This highlights the need both for
improved support for mothers of people with
IDs and for further methodologically robust
research.

Keywords anxiety, depression, intellectual
disabilities, mental health, mothers, systematic review
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Background

Reviews of evidence on prevalence of mental
ill-health

Mothers of children with intellectual disabilities (IDs)
have been reported to have poorer mental health
compared with other carer groups (e.g. those
supporting a child with physical disabilities or an
elderly parent with dementia) (Pinquart and
Sörensen 2003). These mothers also appear to have
more depressive, anxiety and stress symptoms than
fathers of children with IDs (Singer 2006; Montes
and Halterman 2007; Cairns et al. 2012, 2014; Giallo
et al. 2015). However, most studies include small and
highly selective samples, without comparison groups
of parents of typically developing children (e.g. Chen
et al. 2001; Azeem et al. 2013; Dawson et al. 2016;
Rimmerman et al. 2018). We believe that research
including large samples with comparison groups of
mothers of typically developing people is important to
undertake in view of health inequalities potentially
associated with IDs. Should such associations be
found, there would be implications for family systems
and child development, particularly given the
potential to then advocate for early preventative
interventions.

A brief narrative overview of studies on mental
health needs of parents with IDs reported a high
prevalence of mental health needs in this population.
However, the review was not systematic, and included
studies without comparison groups of mothers of
typically developing children (O’Keeffe and
O’Hara 2008). A further systematic review found an
association between positive impact of caring for a
child with IDs and wellbeing in parents of children
with IDs, with poor wellbeing accompanied by lower
positive perceptions and higher negative perceptions
of caregiving. However, this relationship was affected
by extraneous variables including partner wellbeing,
challenging behaviour, and syndrome characteristics
(Horsley and Oliver 2015).

A research critique (Bailey et al. 2007) and two
meta-analyses (Singer 2006; Miodrag et al. 2015) on
maternal depression and stress in families of children
with various disabilities or chronic health conditions
reported that mothers of children with disabilities
exhibited higher rates of depressive symptoms, stress
and clinical levels of depression. A literature review of
studies on stress, poor sleep and wellbeing in mothers

of children with developmental disabilities found that
they experienced more of these problems than
mothers of typically developing children, and these
problems were more persistent (Lee 2013). We did
not locate any systematic reviews investigating
prevalence of mental ill-health in mothers of people
with IDs compared with mothers of typically
developing children.

Mental ill-health at different stages of the caregiving
trajectory

Improvements in health and social care and
deinstitutionalisation mean that more people with IDs
are living in the community and enjoying longer lives
(Graham et al. 2013). Due to this prolonged
caregiving role, parent carers of people with IDs face
exceptional challenges and have very different
circumstances from those people who come to care
for relatives following onset of illness or
trauma-related disability (Innes et al. 2012).
Caregivers of children with IDs need more
information on education and therapy (Jackson et al.
2016) in addition to help with parenting and coping
(Douma et al. 2006; James 2013), especially if their
child also experiences complex healthcare needs
(Tan 2017). All of these factors might impact on
mothers’ mental health in different ways at different
stages of the caregiving trajectory (i.e. caring for a
child, adult and older adult) (Emerson and
Hatton 2011), but this is less clearly understood in the
research. While caring can be an extremely positive
and rewarding experience (Scorgie and Sobsey 2000;
Jokinen and Brown 2005), small-scale studies suggest
it may also impact on parents’ mental health at key
points in the caregiving trajectory (e.g. Chen
et al. 2001; Cairns et al. 2014). Some research has
directly compared mental health impacts on mothers
at different ages, but has yet to compare impact on
mothers with differently aged children. Chen
et al. (2001) carried out a survey in the US looking at
the health of 108 mothers of adults with IDs, divided
into mid-life (younger) groups of women between 55

and 64 years of age and later-life (older) groups aged
65 years and over. The study found that caring for
adult children with IDs might not be as detrimental to
the mid-life mothers’ physical component of health as
it might be to the later-life mothers. Both groups
reported self-reported physical and mental health
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scores similar to the US national norms. Cairns
et al. (2014) carried out a survey with 100 older parent
carers subgrouped into young-old (65–74 years),
middle-old (75–84 years) and old-old (85 + years)
parent carers and found that mean mental health
scores for the young-old (65–74) and middle-old
(75–84) parent carers were below 50, that is, below
the UK general population norms. While parent
carers in the old-old (85+) group scored just above 50
(i.e. above average) compared with the two younger
subgroups, the mean score for all three subgroups
combined was still below UK norms. We did not
locate any systematic reviews investigating prevalence
of mental ill-health in mothers of people with IDs at
different stages of the caregiving trajectory.

For these reasons, we aimed to systematically
review mental ill-health in mothers of people with IDs
compared with mothers of typically
developing/developed children and adults and
investigate impact of caring on mental ill-health at
different stages of the caregiving trajectory. Specific
research questions were as follows:

1 How common is mental ill-health in mothers of
people with IDs compared with mothers of typi-
cally developing people, and at different stages of
the caregiving trajectory?

2 Are there gaps in the evidence base on mental
ill-health in mothers of people with IDs compared
with mothers of typically developing people, and
at different stages of the caregiving trajectory?

Methods

This review was prospectively registered with the
International Prospective Register of Systematic
Reviews (PROSPERO, registration number:
CRD42018088197). The Preferred Reporting Items
for Systematic Reviews and Meta-Analyses
(PRISMA) checklist, flow diagram and guidelines
were followed (Shamseer et al. 2015). Four databases
were searched: Medline, Embase, CINAHL and
PsycINFO in February 2020. Search terms included
terms to capture IDs, combined with terms on mental
health and parent carers (detailed list is included in
Appendix 1). Studies were limited to English
language. No time limits were applied.

Study screening and selection

Papers were initially screened on their title and abstract
by the first reviewer (E. R.). A second reviewer (K. D.)
read a random 10%of titles and abstracts to ensure the
selection approach was systematic. Both reviewers
were post-doctoral researchers. Any discrepancies
were planned to be resolved through discussion, with
further double reviewing planned if consistency was
not reached by this stage. Relevant full texts were then
reviewed for eligibility by the first reviewer (E. R.). For
four papers for which there were doubts on inclusion,
papers were read by two more reviewers (K. D. and
D. K.) and were subsequently excluded from the data
extraction stage. Data were then extracted from the
selected papers by the first reviewer (E. R.), using a
structured database, on author; publication year;
country; population size and type; comparison group;
definition of mental ill-health; measures used;
findings; and study quality. Additionally, we reviewed
the reference lists of all included studies to check if they
referenced any relevant publications that were not
identified through our electronic searches. Strict
inclusion and exclusion criteria were used.

Inclusion criteria

• Mother caring for a child with IDs (IQ ≤ 70, or
children described as having ‘intellectual
disability’, ‘mental retardation’ or equivalent
terms listed in our search terms);

• Mothers aged 16 years and above;
• Observational studies, for example, cohort,

case–control and cross-sectional studies;
• Studies from peer-reviewed journals.

Exclusion criteria

• Data on mothers of children with IDs were not
separately reported and were less than 50% of the
sample;

• Studies without a comparison group of mothers of
typically developing children;

• Syndrome specific studies (e.g. Down syndrome,
Williams syndrome, Fragile X syndrome and
autism);

• Studies on samples with developmental delay;
• Non-human studies;
• Grey literature.
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Quality assessment

The 12-item Critical Appraisal Skills Programme
Checklist (CASP 2017) for cohort studies was used to
systematically assess study quality. This covers all
domains of quality assessment of observational
studies (Sanderson et al. 2007), including clarity of
the stated aims, methodology (including age/gender
standardisation and consideration of group
differences in disease prevalence rates), study design
and size, participant selection, measures used, data
collected, analyses employed, results, bias,
generalisability, conflict of interests, and ethical
procedures. Quality appraisal was double rated. First
reviewer (E. R., research fellow) rated all papers while
the second (K. D., research associate) and third
(D. K., senior lecturer) reviewer second rated half of
the reviewed papers each. Freedom from risk of bias
was appraised per domain: ‘Yes’ (low risk), ‘Cannot
tell’ (unknown risk) or ‘No’ (high risk). The following
classification was used for risk of bias for each study
overall (Mathie et al. 2017):

• Rating A = low risk of bias for all 12 items;
• Rating Bx = uncertain risk of bias for x items, low

risk of bias in all other items;
• Rating Cy,x = high risk of bias in y items, uncer-

tain risk of bias in x items and low risk of bias in
all other items.

Meta-analysis of studies

Meta-analysis was undertaken using Review Manager
(version 5.4). All outcome measures from the
included studies were reported on a continuous scale.
Only studies that reported on the mean, standard
deviation and sample size for mothers of people with
IDs and the comparison groups were included in the
meta-analyses, as these statistics were necessary to
calculate an unbiased standardised mean difference
(SMD) between the studied populations. A negative
mean difference indicated poorer mental health for
the comparison group than for mothers of people with
IDs. For papers that included more than one group of
mothers of children with IDs (e.g. mothers of children
with IDs and autism), but only one comparison group
for typically developing population, we calculated a
combined mean and standard deviation for these
subgroups to minimise bias. Effect size was

interpreted as small when SMD < 0.40, moderate
when SMD ranged from 0.40 to 0.70 and large when
SMD > 0.70 (Schünemann et al. 2011).

The Chi-squared statistic I2 was chosen to
measure the level of heterogeneity across the studies,
as it allows for interpretation of results regardless of
the number of studies included in the meta-analysis
or their type of outcome data or effect measurement
(Higgins et al. 2003). Heterogeneity was interpreted
as not observed when I2 = 0%, low when I2 = 25%,
medium when I2 = 50% and high when I2 = 75%
(Higgins et al. 2003). Random effects models were
selected for this analysis due to the different
measures (e.g. different indicators of mental health)
in the included studies. We intended to assess
publication bias using funnel plot techniques and
Egger’s regression test as appropriate, given the
known limitations of these methods. The
meta-analysis was performed on different subgroups,
including anxiety, depression and other indicators of
mental ill-health.

Sensitivity analysis

Sensitivity analysis was used to assess the impact of
risk of bias for each study on the pooled SMD. Data
were removed one-by-one from the meta-analysis for
each study, beginning with the lowest ranked papers,
to determine the effect of each individual study on the
pooled SMD.

Results

The search returned 4613 records, of which 251

articles were read in full and 32 selected for inclusion
and data extraction (Fig. 1). There were no
disagreements between reviewers (κ = 1.00). Of the
32 studies, 16 had appropriate data for meta-analysis,
although all meta-analyses revealed high
heterogeneity, and hence, the meta-analysis results
must be treated with considerable caution.

Table 1 presents main study characteristics. Four
were from the UK, 10 from the USA, six from
Sweden, two from Australia, two from Iran and eight
from other countries. Twenty-six were from
high-income countries (UK, USA, Australia,
Sweden, Germany, Italy, Israel and Bahrain), four
from upper middle-income countries (Iran, Malaysia
and Turkey) and two in lower middle-income
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countries (Nigeria and India) (World Bank 2020).
Publication dates were 1966–2019, with seven studies
published before 2000. The majority included
mothers whose children were under the age of 18
(n = 29); only two included mothers of both children
and adults (both by the same author using the same
Australian dataset), and one included mothers of
adults only. Four out of 32 studies used unvalidated
measures; a 46-item sentence completion test con-
structed by Cummings et al. (1966), self-rated health
scale (Olsson and Hwang 2008), a 4-point scale on a
self-completion questionnaire (Emerson et al. 2006)
and a questionnaire from an unpublished preliminary
study (Lenhard et al. 2005). A further two used
ICD-9 and ICD-10 codes that had been recorded in

health registries (Fairthorne et al. 2015; Fairthorne
et al. 2016). Publication bias was not assessed as there
were inadequate numbers of included studies to
properly assess a funnel plot or conduct more ad-
vanced regression-based assessments.

We did not exclude papers based on quality, but
quality appraisal revealed limitations to most of the
studies. Small and selective samples, lack of precise
reporting of findings or confounding factors in the
design and analysis were the most common flaws
(further details included in Appendix 2). Eight papers
had low risk of bias, 12 had uncertain risk of bias and
12 presented high risk of bias (Table 1). There was
a near perfect agreement between reviewers
(κ = 0.95).

505

Figure 1. Preferred Reporting

Items for Systematic Reviews and

Meta-Analyses flowchart of the

study selection process

Journal of Intellectual Disability Research VOLUME 65 PART 6 JUNE 2021

E. Rydzewska et al. • Mental ill-health in mothers

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



506

T
ab

le
1

C
ha

ra
ct
er
is
ti
cs

of
re
vi
ew

ed
st
u
d
ie
s

Y
ea

r
A
ut
ho

r
C
ou

nt
ry

M
ot
he

rs
ID

(N
)

M
ot
he

rs
ID

A
ge

(y
ea

rs
)

M
ot
he

rs
T
D

(N
)

M
ot
he

rs
T
D

A
ge

(y
ea

rs
)

M
ot
he

rs
re
cr
ui
te
d
fr
o
m

R
is
k
o
f

bi
as

R
is
k
o
f

bi
as

ra
ti
ng

St
ud
ie
s
of

m
ot
he
rs

of
ch
ild
re
n

19
66

C
um

m
in
gs

et
al
.

U
SA

60
–

60
–

C
lin
ic
s,
so
ci
al
ag
en
ci
es

an
d

co
m
m
un
ity

ph
ys
ic
ia
ns

Lo
w

A

19
78

M
ill
er

&
K
ei
rn

U
SA

44
M

=
34
.8

41
M

=
36
.7

U
ni
ve
rs
ity

ne
ur
op

sy
ch
ia
tr
ic

ou
tp
at
ie
nt

cl
in
ic
an
d
lo
ca
l

ne
w
sp
ap
er
/t
el
ep
ho

ne
re
cr
ui
tm

en
t

H
ig
h

C
2.
1

19
89

H
ar
ri
s
&

M
cH

al
e

U
SA

30
M

=
34
.5
2,

SD
=
7.
93

30
M

=
36
.2
8,

SD
=
3.
61

Sc
ho

ol
s,
so
ci
al
an
d
m
ed
ic
al
se
rv
ic
es

U
nc
er
ta
in

B2

19
89

W
al
ke
r

et
al
.

U
SA

24
–

24
–

Sp
ec
ia
le
du
ca
tio

n
sc
ho

ol
s
an
d

ge
ne
ra
lp

ae
di
at
ri
cs

cl
in
ic
s
re
co
rd
s

U
nc
er
ta
in

B1

19
92

W
al
ke
r

et
al
.

U
SA

24
–

24
–

Sp
ec
ia
le
du
ca
tio

n
sc
ho

ol
s
an
d

ge
ne
ra
lp

ae
di
at
ri
cs

cl
in
ic
s
re
co
rd
s

H
ig
h

C
2.
1

19
93

A
nd
er
ss
on

Sw
ed
en

47
M

=
34

47
M

=
34

D
is
ab
ili
ty

se
rv
ic
es

an
d
pe
rs
on

al
co
nt
ac
ts

H
ig
h

C
2

19
99

O
ng

et
al
.

M
al
ay
si
a

75
M

=
36
.3
,

SD
=
6.
1

75
M

=
37
.1
,

SD
=
6.
6

Pa
ed
ia
tr
ic
ho

sp
ita
li
ns
tit
ut
e
an
d

ou
tp
at
ie
nt

cl
in
ic

U
nc
er
ta
in

B1

20
01

O
ls
so
n
&

H
w
an
g†

Sw
ed
en

14
5

–
20
4

–
D
is
ab
ili
ty

se
rv
ic
es

an
d
ra
nd
om

ly
se
le
ct
ed

co
nt
ro
lf
am

ili
es

liv
in
g
in

th
e
sa
m
e
ar
ea

Lo
w

A

20
02

O
ls
so
n
&

H
w
an
g†

Sw
ed
en

14
4

–
20
2

–
D
is
ab
ili
ty

se
rv
ic
es

an
d
ra
nd
om

ly
se
le
ct
ed

co
nt
ro
lf
am

ili
es

liv
in
g
in

th
e
sa
m
e
ar
ea

U
nc
er
ta
in

B1

20
02

W
ei
ss

U
SA

40
24

–
48

ye
ar
s
ol
d

40
–

D
is
ab
ili
ty

se
rv
ic
es
,s
ta
te
w
id
e

de
ve
lo
pm

en
ta
ld

is
ab
ili
tie

s
co
nf
er
en
ce

an
d
pa
re
nt

ne
tw

or
ki
ng

or
ga
ni
sa
tio

n

Lo
w

A

20
03

Em
er
so
n

U
K

24
5

–
94
81

–
Se
co
nd
ar
y
da
ta

an
al
ys
is
of

th
e

O
N
S
su
rv
ey

of
th
e
M
en
ta
lH

ea
lth

of
C
hi
ld
re
n
an
d
A
do

le
sc
en
ts

in
G
re
at

Br
ita
in
,1

99
9

H
ig
h

C
2.
1

20
05

Ei
se
nh
ow

er
et

al
.†

U
SA

43
M

=
36
.0

13
6

M
=
35
.0

D
is
ab
ili
ty

se
rv
ic
es
,p

re
sc
ho

ol
s

an
d
da
y
ca
re

ce
nt
re
s

U
nc
er
ta
in

B1

20
05

Le
nh
ar
d
et

al
.†

G
er
m
an
y

66
A
ge

at
ch
ild
’s
bi
rt
h:

M
=
28
.2
,S
D

=
4.
9

69
A
ge

at
ch
ild
’s

bi
rt
h:

M
=
31
.5
,

SD
=
4.
3

Sp
ec
ia
le
du
ca
tio

n
an
d
m
ai
ns
tr
ea
m

sc
ho

ol
s

H
ig
h

C
1.
3

20
06

A
ba
si
ub
on

g
et

al
.

N
ig
er
ia

10
6

M
=
40
.0

10
1

M
=
34
.8

D
is
ab
ili
ty

se
rv
ic
es

an
d
hi
gh
er

ed
uc
at
io
n
in
st
itu

tio
n

H
ig
h

C
1.
1

Journal of Intellectual Disability Research VOLUME 65 PART 6 JUNE 2021

E. Rydzewska et al. • Mental ill-health in mothers

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



507

T
ab

le
1.

(C
on
tin

ue
d)

Y
ea

r
A
ut
ho

r
C
ou

nt
ry

M
ot
he

rs
ID

(N
)

M
ot
he

rs
ID

A
ge

(y
ea

rs
)

M
ot
he

rs
T
D

(N
)

M
ot
he

rs
T
D

A
ge

(y
ea

rs
)

M
ot
he

rs
re
cr
ui
te
d
fr
o
m

R
is
k
o
f

bi
as

R
is
k
o
f

bi
as

ra
ti
ng

20
06

Em
er
so
n
et

al
.

U
K

51
4

–
64
40

–
Se
co
nd
ar
y
an
al
ys
is
of

th
e
D
ep
ar
tm

en
t

fo
r
W

or
k
an
d
Pe
ns
io
ns
’
Fa
m
ili
es

&
C
hi
ld
re
n
St
ud
y,
W

av
e
4

H
ig
h

C
2.
2

20
06

O
ls
so
n
&

H
w
an
g

Sw
ed
en

16
7

M
=
39
.8

18
5

M
=
39
.3

D
is
ab
ili
ty

se
rv
ic
es

an
d
ra
nd
om

ly
se
le
ct
ed

co
nt
ro
lf
am

ili
es

liv
in
g
in

th
e

sa
m
e
ar
ea

U
nc
er
ta
in

B2

20
07

M
ug
no

et
al
.†

Ita
ly

49
–

42
–

N
eu
ro
lo
gi
ca
la
nd

ps
yc
hi
at
ri
c
ce
nt
re
,

m
ai
ns
tr
ea
m

sc
ho

ol
s

Lo
w

A

20
08

N
ee
ce

&
Ba
ke
r

U
SA

74
M

=
36
.1
,

SD
=
6.
5

11
5

M
=
37
.9
,

SD
=
5.
9

C
om

m
un
ity

se
rv
ic
es

fo
r
pe
op

le
w
ith

de
ve
lo
pm

en
ta
ld

is
ab
ili
tie

s,
pr
es
ch
oo

ls
an
d
da
yc
ar
e
pr
og
ra
m
m
es

U
nc
er
ta
in

B1

20
08

O
ls
so
n
&

H
w
an
g

Sw
ed
en

62
–

17
8

–
D
is
ab
ili
ty

se
rv
ic
es

an
d
SP
A
R
re
gi
st
er

of
al
li
nd
iv
id
ua
ls
liv
in
g
in

Sw
ed
en

U
nc
er
ta
in

B2

20
10

G
up
ta

&
K
au
r

In
di
a

30
–

13
–

Sp
ec
ia
le
du
ca
tio

n
an
d
m
ai
ns
tr
ea
m

sc
ho

ol
s

H
ig
h

C
3

20
11

M
ir
sa
le
h
et

al
.

Ir
an

12
4

25
–
50

ye
ar
s
ol
d

12
4

25
–
50

ye
ar
s
ol
d

Sp
ec
ia
le
du
ca
tio

n
an
d
m
ai
ns
tr
ea
m

sc
ho

ol
s
in

so
ut
he
as
te
rn

T
eh
ra
n

H
ig
h

C
2

20
11
a

T
ot
si
ka

et
al
.†

U
K

41
2

–
14

44
4

–
Se
co
nd
ar
y
da
ta

an
al
ys
is
of

th
e

M
ill
en
ni
um

C
oh

or
t
St
ud
y

U
nc
er
ta
in

B1

20
11
b

T
ot
si
ka

et
al
.†

U
K

59
0

>
70
%
30
–
44

ye
ar
s
ol
d

17
72
7

>
70
%
30
–
44

ye
ar
s

ol
d

Se
co
nd
ar
y
an
al
ys
is
of

tw
o
U
K

na
tio

na
ls
ur
ve
ys

on
ps
yc
hi
at
ri
c

m
or
bi
di
ty

of
5–

16
-y
ea
r-
ol
ds

U
nc
er
ta
in

B2

20
13

K
ili
c
et

al
.

T
ur
ke
y

Sp
ec
ia
le
du
ca
tio

n:
75
;M

ai
ns
tr
ea
m

ed
uc
at
io
n:

70

23
–
29

ye
ar
s

N
=
55
;

30
–
36

ye
ar
s

N
=
48
;

37
+
ye
ar
s

N
=
42

75
23
–
29

ye
ar
s

N
=
29
;

30
–
36

ye
ar
s

N
=
16
;

37
+
ye
ar
s

N
=
30

D
is
ab
ili
ty

se
rv
ic
es

H
ig
h

C
1.
1

20
13

N
or
lin

&
Br
ob

er
g

Sw
ed
en

T
1:

58
;T

2:
46

M
=
34
.0

T
1:

17
8,

T
2:

13
1

M
=
33
.8

D
is
ab
ili
ty

se
rv
ic
es

an
d
SP
A
R

re
gi
st
er

of
al
li
nd
iv
id
ua
ls
liv
in
g
in

Sw
ed
en

Lo
w

A

20
15

Lo
ng

et
al
.

U
SA

La
tin

a:
48
;

no
n-
La
tin

a:
50

La
tin

a:
M

=
36
.5
8,

SD
=
5.
61
;

no
n-
La
tin

a:
M

=
42
.0
2,

SD
=
5.
18

La
tin

a:
49
;

no
n-
La
tin

a:
45

La
tin

a:
M

=
38
.6
8,

SD
=
6.
00
;

no
n-
La
tin

a:
M

=
39
.7
8,

SD
=
6.
52

H
os
pi
ta
l-b

as
ed

ge
ne
ra
la
nd

sp
ec
ia
lty

pa
ed
ia
tr
ic
pr
og
ra
m
m
es
,c
om

m
un
ity

ag
en
ci
es
,p

ae
di
at
ri
ci
an
s’
of
fi
ce
s,
pu
bl
ic

an
d
pr
iv
at
e
sc
ho

ol
s,
an
d
w
or
d
of

m
ou

th

U
nc
er
ta
in

B1

20
18

A
lA
ns
ar
ia
nd

Ja
hr
am

i
Ba
hr
ai
n

30
M

=
33
.3
,

SD
=
6.
5

30
M

=
32
.4
,

SD
=
4.
4

N
at
io
na
li
nt
el
le
ct
ua
ld

is
ab
ili
ty
/a
ut
is
m

re
gi
st
ry

an
d
so
ci
al
co
nt
ac
ts

of
m
ot
he
rs

in
ID

gr
ou

p

H
ig
h

C
2.
1

Journal of Intellectual Disability Research VOLUME 65 PART 6 JUNE 2021

E. Rydzewska et al. • Mental ill-health in mothers

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



508

T
ab

le
1.

(C
on
tin

ue
d)

Y
ea

r
A
ut
ho

r
C
ou

nt
ry

M
ot
he

rs
ID

(N
)

M
ot
he

rs
ID

A
ge

(y
ea

rs
)

M
ot
he

rs
T
D

(N
)

M
ot
he

rs
T
D

A
ge

(y
ea

rs
)

M
ot
he

rs
re
cr
ui
te
d
fr
o
m

R
is
k
o
f

bi
as

R
is
k
o
f

bi
as

ra
ti
ng

20
18

H
os
se
in
in
ik

et
al
.

Ir
an

C
on

fl
ic
tin

g
sa
m
pl
e

si
ze
s
(9
4,

40
an
d
48
)

re
po

rt
ed

in
th
e

ab
st
ra
ct
,m

et
ho

ds
an
d
ta
bl
es

–
C
on

fl
ic
tin

g
sa
m
pl
e

si
ze
s
(9
4,

40
an
d
48
)

re
po

rt
ed

in
th
e

ab
st
ra
ct
,m

et
ho

ds
an
d
ta
bl
es

–
Sp
ec
ia
le
du
ca
tio

n
sc
ho

ol
s
an
d

m
ot
he
rs

of
T
D

ch
ild
re
n

re
si
di
ng

in
Y
as
ou

jc
ity

H
ig
h

C
5.
2

20
19

Bl
ac
he
r
&

Ba
ke
r†

U
SA

28
M

=
43
.3

84
M

=
45
.5

D
ia
gn
os
tic
/in
te
rv
en
tio

n
se
rv
ic
es

fo
r
pe
op

le
w
ith

de
ve
lo
pm

en
ta
l

di
sa
bi
lit
ie
s,
pr
es
ch
oo

ls
,s
ch
oo

ls
an
d
da
yc
ar
e
pr
og
ra
m
m
es

Lo
w

A

St
ud
ie
s
of

m
ot
he
rs

of
ch
ild
re
n
an
d
ad
ul
ts

20
15

Fa
ir
th
or
ne

et
al
.†

A
us
tr
al
ia

M
ild
–
m
od

er
at
e

ID
:4

62
9;

Se
ve
re

ID
:3

22

A
ge

at
in
de
x
bi
rt
h:

m
ild
–
m
od

er
at
e
ID
:

<
20

ye
ar
s
N
=
51
9;

20
–
34

ye
ar
s
N
=
36
68
;

>
35

ye
ar
s
N
=
49
2;

se
ve
re

ID
:<

20
ye
ar
s

N
=
24
;2

0–
34

ye
ar
s

N
=
24
9;

>
35

ye
ar
s

N
=
49

27
1
24
9

A
ge

at
in
de
x
bi
rt
h:

<
20

ye
ar
s

N
=
19

76
4;

20
–
34

ye
ar
s

N
=
22
12
29
;

>
35

ye
ar
s

N
=
32

25
6

Po
pu
la
tio

n
of

w
om

en
w
ho

ga
ve

bi
rt
h
to

a
liv
e
ch
ild

in
W

es
te
rn

A
us
tr
al
ia
be
tw

ee
n

Ja
n
19
83

an
d
D
ec

20
05

Lo
w

A

20
16

Fa
ir
th
or
ne

et
al
.†

A
us
tr
al
ia

59
27

A
ge

at
in
de
x
bi
rt
h:

<
20

ye
ar
s
N
=
63
7;

20
–
34

ye
ar
s
N
=
46
87
;

>
35

ye
ar
s
N
=
60
3

27
1
24
9

A
ge

at
in
de
x
bi
rt
h:

<
20

ye
ar
s

N
=
22

08
5;

20
–
34

ye
ar
s

N
=
23
5
82
0;

>
35

ye
ar
s

N
=
32

67
9

Po
pu
la
tio

n
of

w
om

en
w
ho

ga
ve

bi
rt
h
to

a
liv
e
ch
ild

in
W

es
te
rn

A
us
tr
al
ia
be
tw

ee
n

Ja
n
19
83

an
d
D
ec

20
05

Lo
w

A

St
ud
ie
s
of

m
ot
he
rs

of
ad
ul
ts

20
01

R
im
m
er
m
an

&
M
ur
av
er

Is
ra
el

16
0

M
=
68
.6

12
8

M
=
69
.6

Sh
el
te
re
d
em

pl
oy
m
en
t

pr
og
ra
m
m
e

U
nc
er
ta
in

B1

A
bb
re
vi
at
io
ns
:D

S,
D
ow

n
sy
nd
ro
m
e;
ID
,c
hi
ld
re
n
w
ith

in
te
lle
ct
ua
ld

is
ab
ili
ty
;M

,m
ea
n;

SD
,s
ta
nd
ar
d
de
vi
at
io
n;

T
D
,t
yp
ic
al
ly
de
ve
lo
pi
ng

ch
ild
re
n.

†
T
he
se

pa
pe
rs

ad
di
tio

na
lly

se
pa
ra
te
ly
an
al
ys
ed

su
bg
ro
up
s
of

pe
op

le
w
ith

in
te
lle
ct
ua
ld

is
ab
ili
tie

s
an
d
D
ow

n
sy
nd
ro
m
e
an
d/
or

in
te
lle
ct
ua
ld

is
ab
ili
tie

s
an
d
au
tis
m
.

Journal of Intellectual Disability Research VOLUME 65 PART 6 JUNE 2021

E. Rydzewska et al. • Mental ill-health in mothers

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



509

T
ab

le
2

S
tu
d
ie
s
in
ve
st
ig
at
in
g
an

xi
et
y
in

m
ot
he

rs
of

ch
ild

re
n
w
it
h
in
te
lle

ct
u
al

d
is
ab

ili
ti
es

Y
ea

r
A
ut
ho

r
M
ot
he

rs
ID

M
ot
he

rs
T
D

St
at
is
ti
ca

lc
om

pa
ri
so

n
M
ea

su
re
s
us
ed

D
efi

ni
ti
on

of
m
en

ta
li
ll-
he

al
th

St
ud
ie
s
of

m
ot
he
rs

of
ch
ild
re
n

19
78

M
ill
er

&
K
ei
rn

M
=
52
.6
3,

SD
=
8.
11

M
=
52
.3
5,

SD
=
7.
24

N
ot

re
po

rt
ed

M
M
PI

el
ev
at
io
ns

re
fl
ec
t
pa
re
nt
s’

pa
th
ol
og
ic
al
re
ac
tio

ns
to

th
e

pr
es
en
ce

of
a
di
sa
bl
ed

ch
ild
;

ps
yc
ha
st
he
ni
a
sc
al
e

19
93

A
nd
er
ss
on

Sh
or
t
ex
pe
ri
en
ce
:

M
=
7.
03
;l
on

g
ex
pe
ri
en
ce
:

M
=
6.
72
;t
ot
al
:

M
=
6.
92

Sh
or
t
ex
pe
ri
en
ce
:

M
=
7.
14
;

lo
ng

ex
pe
ri
en
ce
:

M
=
6.
71
;t
ot
al
:

M
=
6.
98

N
o
st
at
is
tic
al
ly
si
gn
ifi
ca
nt

di
ffe
re
nc
es

fo
un
d
be
tw

ee
n

th
e
gr
ou

ps

H
A
D
S

H
A
D
S:
an
xi
et
y
sc
or
e
≥8

20
02

W
ei
ss

M
=
14
.4
,

SD
=
2.
82

M
=
13
.2
,S
D

=
2.
65

F
=
3.
45
,P

=
.0
35

Q
ue
st
io
nn
ai
re

de
ve
lo
pe
d

by
th
e
U
S
D
ep
ar
tm

en
t
of

H
ea
lth

,E
du
ca
tio

n
an
d

W
el
fa
re

7
qu
es
tio

ns
on

an
xi
et
y-
re
la
te
d

(e
.g
.j
itt
er
in
es
s,
ne
rv
ou

sn
es
s,

ir
ri
ta
bi
lit
y,
an
ge
r)

sy
m
pt
om

s

20
03

Em
er
so
n

36
.0
%
w
or
ri
ed

to
a
gr
ea
t
ex
te
nt
;3

4.
0%

to
so
m
e
ex
te
nt

5.
0%

w
or
ri
ed

to
a

gr
ea
t
ex
te
nt
;1

5.
0%

to
so
m
e
ex
te
nt

M
an
n–

W
hi
tn
ey

z
=
19
.6
1,

P
<

.0
01

SD
Q

Se
lf-
as
se
ss
ed

ps
yc
ho

lo
gi
ca
li
m
pa
ct

of
th
e
di
ffi
cu
lti
es

of
th
e
sa
m
pl
ed

ch
ild
/a
do

le
sc
en
t
on

th
e
re
sp
on

de
nt

20
05

Le
nh
ar
d
et

al
.

51
.9
%
ha
d
a
si
gn
ifi
ca
nt
ly

el
ev
at
ed

sc
or
e

31
.8
%
ha
d
a

si
gn
ifi
ca
nt
ly
el
ev
at
ed

sc
or
e

Si
gn
ifi
ca
nt
ly
el
ev
at
ed

sc
or
e

in
ID

m
ot
he
rs

co
m
pa
re
d

w
ith

T
D

m
ot
he
rs

(P
=
.0
04
)

ST
A
I

N
ot

re
po

rt
ed

20
06

A
ba
siu

bo
ng

et
al
.

N
=
27

(2
5.
5%

)
w
ith

sc
or
e
≥8

N
=
7
(6
.9
%
)
w
ith

sc
or
e
≥8

N
ot

re
po

rt
ed

H
A
D
S

H
A
D
S:
an
xi
et
y
sc
or
e
≥8

20
11

M
ir
sa
le
h
et

al
.

M
=
7.
88
,

SD
=
4.
62

M
=
5.
56
,S
D

=
2.
79

t=
4.
79
,P

<
.0
01

G
H
Q
-2
8

G
H
Q
-2
8:

sy
m
pt
om

s
of

an
xi
et
y/
in
so
m
ni
a;
hi
gh
er

sc
or
e

in
di
ca
te
s
w
or
se

he
al
th

20
13

K
ili
c
et

al
.

Sp
ec
ia
le
du
ca
tio

n
X
=
52
.7
9,

SS
=
8.
7;

m
ai
ns
tr
ea
m

ed
uc
at
io
n

X
=
56
.7
3,

SS
=
13
.7

X
=
49
.8
7,

SS
=
6.
5

F
=
8.
57
9,

P
<

.0
01

ST
A
I

ST
A
I:
sc
or
e
>

60

20
18

A
lA
ns
ar
ia
nd

Ja
hr
am

i
M

=
2.
43
,S
D

=
0.
4

M
=
1.
03
,S
D

=
0.
27

P
=
.0
08

G
H
Q
-2
8

G
H
Q
-2
8:

sy
m
pt
om

s
of

an
xi
et
y/
in
so
m
ni
a;

hi
gh
er

sc
or
e
in
di
ca
te
s
w
or
se

he
al
th

St
ud
ie
s
of

m
ot
he
rs

of
ch
ild
re
n
an
d
ad
ul
ts

20
15

Fa
ir
th
or
ne

et
al
.

N
eu
ro
tic

di
so
rd
er
s:

m
ild
–
m
od

er
at
e
ID
:

32
6
(7
.0
%
);
se
ve
re

ID
:

19
(5
.9
%
)

N
eu
ro
tic

di
so
rd
er
s:

80
38

(3
.0
%
)

M
ild
–
m
od

er
at
e
ID
:

IR
R
=
1.
80
,9

5%
C
I[
1.
3,

2.
5]
;s
ev
er
e

ID
:I
R
R
=
1.
98
,

95
%
C
I[
0.
6,

6.
4]

IC
D
-9

an
d

IC
D
-1
0
co
de
s

St
at
ut
or
y
st
at
e-
ba
se
d
re
gi
st
ri
es

of
ho

sp
ita
la
dm

is
si
on

s
an
d
ou

tp
at
ie
nt

m
en
ta
lh

ea
lth

ap
po

in
tm

en
ts

A
bb
re
vi
at
io
ns
:C

ES
-D

,C
en
tr
e
fo
r
Ep
id
em

io
lo
gi
ca
lS
tu
di
es

D
ep
re
ss
io
n
Sc
al
e;
D
IG
S,
D
ia
gn
os
tic

In
te
rv
ie
w
fo
r
G
en
et
ic
St
ud
ie
s;
G
H
Q
,G

en
er
al
H
ea
lth

Q
ue
st
io
nn
ai
re
;H

A
D
S,
H
os
pi
ta
lA

nx
ie
ty

an
d
D
ep
re
ss
io
n
Sc
al
e;

ID
,c
hi
ld
re
n
w
ith

in
te
lle
ct
ua
ld
is
ab
ili
ty
;M

,m
ea
n
sc
or
e;
M
M
PI
,M

in
ne
so
ta
M
ul
tip

ha
si
c
Pe
rs
on

al
ity

In
ve
nt
or
y;
SD

,s
ta
nd
ar
d
de
vi
at
io
n;
SS
,s
um

of
sq
ua
re
d
de
vi
at
io
ns
;S
T
A
I,
St
at
e–

T
ra
it
A
nx
ie
ty

In
ve
nt
or
y;
T
D
,t
yp
ic
al
ly

de
ve
lo
pi
ng

ch
ild
re
n.

Journal of Intellectual Disability Research VOLUME 65 PART 6 JUNE 2021

E. Rydzewska et al. • Mental ill-health in mothers

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



Anxiety

Ten studies investigated anxiety (Table 2); nine on
mothers of children and one on mothers of children
and adults. Two studies used each of the following
measures: Hospital Anxiety and Depression Scale
(Andersson 1993; Abasiubong et al. 2006), State–Trait
Anxiety Inventory (Lenhard et al. 2005; Kilic
et al. 2013) and General Health Questionnaire, which
has an anxiety sub-scale (Mirsaleh et al. 2011; AlAnsari
and Jahrami 2018). The remaining four studies used a
variety of other instruments (Miller and Keirn 1978;
Weiss 2002; Emerson 2003; Fairthorne et al. 2015).

All studies apart from two (Miller and Keirn 1978;
Andersson 1993) reported more anxiety in mothers of
children with IDs. The biggest differences were
observed by Abasiubong et al. (2006),
Emerson (2003), and Lenhard et al. (2005). Rates of
anxiety in the secondary analysis of routinely collected
administrative data on mothers of both children and
adults (Fairthorne et al. 2015) were lower than in
some studies of mothers of children only (e.g.
Lenhard et al. 2005), but direct comparisons cannot
be made due to differing methodological approaches.

Data were suitable for meta-analysis in four studies
(Miller and Keirn 1978; Weiss 2002; Mirsaleh
et al. 2011; AlAnsari and Jahrami 2018) (Fig. 2). The
pooled SMD for differences in anxiety levels between
mothers of children with IDs and mothers of typically
developing children was statistically significant at
1.18, 95% confidence interval (CI) [0.18, 2.17],
P < .05. There was a large effect size, demonstrating
that mothers of children with IDs experience
heightened anxiety compared with mothers of
typically developing children. Heterogeneity between
studies was, however, at a high level, with I2 = 95%,
and the significant finding was largely driven by the
study by AlAnsari and Jahrami (2018).

Depression

Twenty-one studies investigated depression
(Table 3); 20 studies on mothers of children and one
on mothers of children and adults. Eight used the
Beck Depression Inventory (Harris and McHale
1989; Kilic et al. 2013; Norlin and Broberg 2013;
Olsson and Hwang 2001, 2002, 2006, 2008;
Weiss 2002), two used the Centre for
Epidemiological Studies Depression Scale (Walker
et al. 1989; Eisenhower et al. 2005), Hospital Anxiety
and Depression Scale (Andersson 1993; Abasiubong
et al. 2006) and General Health Questionnaire, which
has a depression sub-scale (Mirsaleh et al. 2011;
AlAnsari and Jahrami 2018). Seven remaining papers
used a variety of other instruments (Cummings
et al. 1966; Miller and Keirn 1978; Ong et al. 1999;
Emerson 2003; Emerson et al. 2006; Fairthorne
et al. 2015; Long et al. 2015).

All studies reported higher depression scores in
mothers of children with IDs, except one reporting
statistically non-significant lower scores in mothers of
children with IDs (Walker et al. 1989). When
Emerson et al. (2006) controlled for maternal
characteristics (i.e. age, marital status, general health
status and health problems limiting activity), the
association between caring for a child with IDs and
maternal happiness was no longer statistically
significant.

Data were suitable for meta-analysis in 13 studies
(AlAnsari and Jahrami 2018; Cummings et al. 1966;
Eisenhower et al. 2005; Harris and McHale 1989;
Miller and Keirn 1978; Mirsaleh et al. 2011; Norlin
and Broberg 2013; Olsson and Hwang 2002, 2006,
2008; Ong et al. 1999; Walker et al. 1989; Weiss 2002)
(Fig. 3). Norlin and Broberg (2013) collected data at
two time points. Due to a decrease in number of
participants at time 2, we meta-analysed data for time

510

Figure 2. Forest plot for four analysable studies presenting findings on anxiety in mothers of people with intellectual disabilities. Shows

standardised mean difference (SMD) and 95% confidence interval (CI). Pooled effects estimate shown for random-effects model. ID, children

with intellectual disability; TD, typically developing children; SD, standard deviation. [Colour figure can be viewed at wileyonlinelibrary.com]
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1 only. For two papers that included more than one
group of mothers of children with IDs (Olsson and
Hwang 2002; Eisenhower et al. 2005), but only one
comparison group for the typically developing
population, we calculated a combined mean and
standard deviation for these subgroups to minimise
bias. For Olsson and Hwang (2006), only the results
for the total control and comparison group were
entered in the meta-analysis. The remaining results
were presented by three categories of work hours and
were not directly related to the study’s hypothesis
testing if a presence of a child with ID in the family is
related to parental wellbeing. The pooled SMD for
differences in depression scores between mothers of
children with IDs and mothers of typically developing
children was 0.77, 95% CI [0.52, 1.02], P < .001,
showing that mothers of children with IDs have
higher depression than mothers of typically
developing children. However, there was a high level
of heterogeneity between studies, with I2 = 86%. Due
to substantial heterogeneity, a further meta-analysis
was then conducted with the six eligible papers that
had used the Beck Depression Inventory (Harris and
McHale 1989; Norlin and Broberg 2013; Olsson and
Hwang 2002, 2006, 2008; Weiss 2002), with similar
results: effect size was 0.84 95% CI [0.50, 1.18],
P < .001, with high heterogeneity: I2 = 87%.

Other indicators of mental ill-health

Twenty-three studies investigated other indicators of
mental ill-health (Table 4); 20 on mothers of

children, two on mothers of children and adults, and
one on mothers of adults. Five used the General
Health Questionnaire (Emerson 2003; Abasiubong
et al. 2006; Mirsaleh et al. 2011; Totsika et al. 2011b;
AlAnsari and Jahrami 2018), four used the Family
Impact Questionnaire (Eisenhower et al. 2005; Neece
and Baker 2008; Norlin and Broberg 2013; Blacher
and Baker 2019) and two used records in statutory
state-based registries of hospital admissions and
outpatient mental health appointments (Fairthorne
et al. 2015, 2016). Fifteen studies used a variety of
other instruments, sometimes in conjunction with
those already mentioned. The studies have been
divided into the categories of stress, emotional
burden, common mental disorders, somatic
symptoms, psychiatric disorders and wellbeing.

Stress

Stress was investigated in eight studies on mothers of
children (Ong et al. 1999; Eisenhower et al. 2005;
Neece and Baker 2008; Gupta and Kaur 2010;
Totsika et al. 2011a; Norlin and Broberg 2013;
Hosseininik et al. 2018; Blacher and Baker 2019).
Four used the Family Impact Questionnaire
(Eisenhower et al. 2005; Neece and Baker 2008;
Norlin and Broberg 2013; Blacher and Baker 2019).
The remaining studies used a variety of measures.

Data were suitable for meta-analysis in six studies,
which measured stress (Ong et al. 1999; Eisenhower
et al. 2005; Gupta and Kaur 2010; Norlin and
Broberg 2013; Hosseininik et al. 2018; Blacher and

514

Figure 3. Forest plot for 13 analysable studies presenting findings on depression in mothers of people with intellectual disabilities. Shows

standardised mean difference (SMD) and 95% confidence interval (CI). Pooled effects estimate shown for random-effects model. ID, children

with intellectual disability; TD, typically developing children; SD, standard deviation. [Colour figure can be viewed at wileyonlinelibrary.com]
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Baker 2019) (Fig. 4). Norlin and Broberg (2013)
collected data at two time points, but data on stress
were available only for time 1. Hosseininik
et al. (2018) collected data on four different subscales
of the Distress Tolerance Questionnaire, but only
results for the tolerance to stress subscale were
entered in the meta-analysis. For Ong et al. (1999),
only a total score on the Parenting Stress Index was
entered in the meta-analysis. The pooled SMD for
differences in stress levels between mothers of
children with IDs and mothers of typically developing
children was 0.82, 95% CI [0.31, 1.33], P = .002.
There was evidence of a high level of heterogeneity
between studies, with I2 = 90%, but the effect size was
large, showing that mothers of children with IDs are
indeed more stressed than mothers of typically
developing children.

Emotional burden

Emotional burden was investigated in four studies on
mothers of children (Walker et al. 1992; Weiss 2002;
Emerson 2003; Lenhard et al. 2005), using a variety of
measures, including an unvalidated questionnaire
from an unpublished preliminary study (Lenhard
et al. 2005).

Two of the papers reported data suitable for
meta-analysis on emotional burden/exhaustion
(Walker et al. 1992; Weiss 2002). The pooled SMD
for differences in levels of emotional
burden/exhaustion in mothers of children with IDs
and mothers of typically developing children was 1.05,
95% CI [0.21, 1.89], P = .01, showing a statistically
significant large effect size demonstrating that levels
of emotional burden/exhaustion were higher in
mothers of children with IDs compared with mothers
of other children. However, there was evidence of
high statistical heterogeneity between studies, with
I2 = 79% (Fig. 5).

Common mental disorders

Common mental disorders were investigated in seven
studies on mothers of children (Emerson 2003;
Abasiubong et al. 2006; Mugno et al. 2007; Mirsaleh
et al. 2011; Totsika et al. 2011b; AlAnsari and
Jahrami 2018; Blacher and Baker 2019). Five used the
General Health Questionnaire (Emerson 2003;
Abasiubong et al. 2006; Mirsaleh et al. 2011; Totsika
et al. 2011b; AlAnsari and Jahrami 2018). All reported
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higher level of mental disorders in mothers of people
with IDs.

Data were suitable for meta-analysis in four studies,
which examined common mental disorders (Mugno
et al. 2007; Mirsaleh et al. 2011; AlAnsari and
Jahrami 2018; Blacher and Baker 2019) (Fig. 6). The
pooled SMD for difference in occurrence of common
mental disorders in mothers was 0.94, 95% CI [0.37,
1.52], P < .001, showing a large effect size
demonstrating that levels of common mental
disorders were higher in mothers of children with IDs
compared with mothers of typically developing
children. However, there was evidence of high
statistical heterogeneity between studies, with
I2 = 87%.

Somatic symptoms

Somatic symptoms were investigated in four studies
on mothers of children (Weiss 2002; Mirsaleh
et al. 2011; Long et al. 2015; AlAnsari and
Jahrami 2018). Two studies used the somatic
symptoms subscale of the General Health
Questionnaire (Mirsaleh et al. 2011; AlAnsari and
Jahrami 2018) while the remaining studies used a
variety of measures. All studies reported more

somatic symptoms for mothers of people with IDs
apart from one paper (AlAnsari and Jahrami 2018).

Data were suitable for meta-analysis in three
studies which investigated somatic symptoms of
mental ill-health (Weiss 2002; Mirsaleh et al. 2011;
AlAnsari and Jahrami 2018). The pooled SMD for
level of somatic symptoms experienced due to mental
ill-health by mothers of children with IDs and
mothers of typically developing children was 0.15,
95% CI [�0.77, 1.07], P > .1, showing a statistically
non-significant small effect size demonstrating that
levels of these somatic symptoms do not differ greatly
between mothers of children with IDs and mothers of
typically developing children. There was also
evidence of high statistical heterogeneity between
studies, with I2 = 94% (Fig. 7).

Psychiatric disorders

Any psychiatric disorder was investigated in three
studies; one on mothers of children (Miller and
Keirn 1978) and two on mothers of children and
adults (Fairthorne et al. 2015, 2016). Two studies
used records in statutory state-based registries of
hospital admissions and outpatient mental health
appointments (Fairthorne et al. 2015, 2016). All three
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Figure 4. Forest plot for six analysable studies presenting findings on stress in mothers of people with intellectual disabilities. Shows

standardised mean difference (SMD) and 95% confidence interval (CI). Pooled effects estimate shown for random-effects model. ID, children

with intellectual disability; TD, typically developing children; SD, standard deviation. [Colour figure can be viewed at wileyonlinelibrary.com]

Figure 5. Forest plot for two analysable studies presenting findings on emotional burden/exhaustion in mothers of people with intellectual

disabilities. Shows standardised mean difference (SMD) and 95% confidence interval (CI). Pooled effects estimate shown for random-effects

model. ID, children with intellectual disability; TD, typically developing children; SD, standard deviation. [Colour figure can be viewed at

wileyonlinelibrary.com]

Journal of Intellectual Disability Research VOLUME 65 PART 6 JUNE 2021

E. Rydzewska et al. • Mental ill-health in mothers

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



studies reported higher levels of psychiatric disorders
in mothers of people with IDs, with the exception of
hypochondriasis and paranoia subscales investigated
by Miller and Keirn (1978), which reported lower
rates. Only one study reported data suitable for meta-
analysis, so it was not possible to conduct one.

Wellbeing

Six studies investigated wellbeing, using different
measures; five on mothers of children (Olsson and
Hwang 2002; Mugno et al. 2007; Mirsaleh
et al. 2011; AlAnsari and Jahrami 2018; Hosseininik
et al. 2018) and one on mothers of adults
(Rimmerman and Muraver 2001). Two studies used
the General Health Questionnaire to measure social
dysfunction (Mirsaleh et al. 2011; AlAnsari and
Jahrami 2018) while the remaining studies used a
variety of measures to investigate different concepts
of wellbeing. One study reported non-significant
better wellbeing ratings in mothers of children with
IDs compared with mothers of typically developing
children (Mugno et al. 2007). Another study found
no statistical difference in wellbeing for mothers of
adults with IDs compared with typically developing
adults (Rimmerman and Muraver 2001). Although

all studies reported data suitable for meta-analysis,
they investigated very diverse and not easily
comparable concepts of wellbeing such as sense of
coherence, overall quality of life, social
dysfunction, psychological health, emotional and
health adjustment, wellbeing, and poor health. For
this reason, data on wellbeing were not
meta-analysed.

Gaps in evidence base

Only three studies, which met our inclusion criteria,
investigated mental ill-health of mothers of adults
with IDs, including two by the same author utilising
the same statutory state-based registries of hospital
admissions and outpatient mental health
appointments, which displayed a low risk of bias
(Fairthorne et al. 2015, 2016). The third study,
which investigated mental ill-health in mothers of
adults only, displayed an uncertain risk of bias,
including a small and non-representative sample
and a report of no statistical differences observed
between the studied populations, thus limiting its
conclusions (Rimmerman and Muraver 2001).
These studies provide much needed insight into the
comparative health of mothers of older people with

522

Figure 6. Forest plot for four analysable studies presenting findings on common mental disorders in mothers of people with intellectual

disabilities. Shows standardised mean difference (SMD) and 95% confidence interval (CI). Pooled effects estimate shown for random-effects

model. ID, children with intellectual disability; TD, typically developing children; SD, standard deviation. [Colour figure can be viewed at

wileyonlinelibrary.com]

Figure 7. Forest plot for three analysable studies presenting findings on somatic symptoms in mothers of people with intellectual disabilities.

Shows Standardised mean difference (SMD) and 95% confidence interval (CI). Pooled effects estimate shown for random-effects model. ID,

children with intellectual disability; TD, typically developing children; SD, standard deviation. [Colour figure can be viewed at

wileyonlinelibrary.com]
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IDs, but clearly, more evidence is needed,
particularly given the likely increased burden of care
arising with ageing-related health difficulties in both
mothers and their adult children (Haley and
Perkins 2004; Chou et al. 2011). As for all the
studies reviewed, findings were not broken down by
age group of mothers or their children or stages in
the caregiving trajectory.

Discussion

This systematic review extends the previous narrative
review of studies without comparison groups
(O’Keeffe and O’Hara 2008) by providing direct
meta-analytic evidence that mental ill-health is more
common in mothers of people with IDs than in
mothers of typically developing people. This
includes higher rates of anxiety, depression,
parenting stress, common mental disorders and
emotional burden, but not somatic symptoms.
However, we must acknowledge the heterogeneity of
the included studies, impeding syntheses in this
systematic review and in turn, increasing the need
for further robust research in this area. Our findings
are consistent with previous reports on mothers of
children with various disabilities or chronic health
conditions (Singer 2006; Bailey et al. 2007; Miodrag
et al. 2015) and developmental disabilities
(Lee 2013). The ill-health experienced by mothers of
people with IDs is highly likely to also impact their
children and create a circular vortex of family ill-
health, as studies of samples with different
disabilities (Witt et al. 2003) and in general
population (Plass-Christl et al. 2017) have shown.
We also identified considerable gaps in the evidence
base, particularly a lack of robust, comparative
studies on mothers’ mental ill-health across the
caregiving trajectory, which is important given that
typically developing children usually become
increasingly independent and move on to a much
greater extent than children with IDs. Information
on mothers’ health is important to identify the
pivotal points in the caregiving trajectory when
mothers require support to prevent/ameliorate
mental ill-health, and to heighten awareness of
burden of care for healthcare providers to ensure
that families of people with IDs receive the best
possible care.

Current evidence and future directions

Alhough we identified a number of studies, the
quality of existing research is limited, particularly
regarding sample sizes, sample recruitment, and
inclusion criteria. Unlike in a meta-analysis of studies
investigating adverse health in parents of children
with disabilities and chronic health conditions using
the Parenting Stress Index’s Health Sub-domain only
(Miodrag et al. 2015), a wide variety of mental
ill-health measures and concepts were used in this
meta-analysis, to a certain extent impeding synthesis.
A meta-analysis of comparative studies of depression
in mothers of children with and without
developmental disabilities also recorded a variety of
measures used to study the concept, but this fact did
not impede the pooling of the effect sizes
(Singer 2006).

As noted above, few studies that met our inclusion
criteria investigated mental ill-health in mothers of
adults, and none reported findings separately for
mothers of different ages or at different stages of the
caregiving trajectory. More robust evidence is,
therefore, needed in order to further explore and
isolate with certainty the primary causes of parental
ill-health in order to draw firm conclusions and
inform interventions, as well as improving our
understanding of the long-term impact of the mental
ill-health experienced across the caregiving trajectory
on quality of life, suicidal ideation and other health
inequalities experienced by mothers of people with
IDs. This in turn will allow for informed decision
making around support and healthcare service
commissioning and provision for families of people
with IDs. Given that maternal mental health
difficulties are likely to have a substantial impact on
family needs and quality of life, both the need for
improved support for mothers and the need for
further methodologically robust research is clearly
indicated.

It is also worth noting that while our review did not
focus on the factors, which may have particular
impact on mothers’ mental health, these may include
a multitude of components such as increased
demands on parents’ time because of the increased
needs to navigate services and advocate for child’s
care (e.g. Haveman et al. 1997), awareness of and
experience of stigma (e.g. Ali et al. 2012) or cognition
of parenting self-esteem and parental locus of control
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(e.g. Hill and Rose 2009). Some studies have also
shown that behaviour problems in populations with
IDs may contribute more significantly to parenting
stress than the diagnosis of IDs per se (e.g. Baker
et al. 2003; Neece and Baker 2008). The
aforementioned studies highlight that although the
findings consistently show more mental health
problems in mothers of people with IDs, the aetiology
of these problems may not be solely attributed to the
diagnosis of IDs itself but is most likely associated
with wider challenges of raising a child with IDs.

Strengths and limitations of this study

Strengths of our review include the prospective
registration of the protocol, clear inclusion and
exclusion criteria, comprehensive search strategy,
including searching multiple databases and no time
limits, double rating of paper selection and quality,
systematic data extraction, and meta-analyses where
possible. However, the review is limited by excluding
papers that were not available in English. We also
excluded studies with comparison groups with
mothers of non-typically developing children,
syndrome-specific studies, and studies on samples
with developmental delay that did not clearly have
IDs. Only 10% of papers were screened by two
reviewers (E. R. and K. D.), but there was a perfect
agreement between them (κ = 1.00) and we ensured
achieving consistency prior to ceasing double rating.
Data extraction was performed only by the first
reviewer (E. R.) but was undertaken systematically
using a structured database. We were not able to
provide details on the age of the children as the
majority of the reviewed studies did not report this in
detail; hence, we were only able to group reviewed
studies by broad developmental stages (i.e. childhood
and adulthood). Our aim to determine maternal
health across the caregiving trajectory was
undermined by the limitations of the evidence base.
Methodological, outcome measure and reporting
heterogeneity limited the studies that could be
included in the meta-analyses and conclusions that
could be drawn from them. Indeed, even after
restricting the number of synthesised studies,
heterogeneity was high in all meta-analyses, and this
limitation on reliability of results must be
acknowledged. Furthermore, the small number of
studies, which reported on the mean, standard

deviation and sample size necessary for calculating
an unbiased SMD meant that findings from
meta-analyses of studies on anxiety, common
mental disorders, somatic symptoms of mental
ill-health and emotional burden/exhaustion are
limited to very few studies. Additionally, included
studies were predominantly from high-income
countries and included samples of predominantly
Caucasian mothers, so there may be unexplored
cultural differences in the reviewed studies
(e.g. Eisenhower and Blacher 2006; Blacher and
Baker 2007; Long et al. 2015). For these reasons,
findings from these meta-analyses should be
interpreted with caution.

Conclusions

Mothers of people with IDs experience more mental
ill-health than mothers of typically developing people,
particularly anxiety, depression, parenting stress,
common mental disorders and emotional burden.
Studies are heterogeneous, and gaps remain,
particularly on mothers of adults with IDs, and at
different ages and stages of the caregiving trajectory.
Healthcare providers require heightened awareness of
the high rates of mental ill-health and burden of care
placed on mothers of people with IDs and need to
provide support for the whole family, not only the
person with IDs.
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A: Appendix 1: search strategy

Search methods for identification of studies

We searched the following electronic databases for all
available years for English language papers: the
Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Excerpta Medica dataBASE
(EMBASE), Medical Literature Analysis and
Retrieval System Online (MEDLINE) and
Psychological Information Database (PsycINFO).

Electronic searches

We used the following Ovid MEDLINE search
strategy and adapted it as appropriate for other
databases:

1 ((mental*) adj3 (handicap* or retard*)).tw.
2 ((disabilit*) adj3 (intellectual)).tw.
3 or/1–2
4 depress*.mp.
5 (mental disorder* or anxi* or anxiety disorder*

or (bipolar and related disorder*) or behaviour
disorder* or behavior disorder* or delirium or
dissociative disorder* or emotional disorder* or
mental instability or mood disorder* or affective
disorder* or neurosis or personality disorder* or
psychosis or psychosomatic disorder* or psychi-
atric disorder* or stress* or stress related disor-
der* or stress-related disorder* or paranoid
disorder* or psychotic disorder*).mp.

6 psychopatholog*.tw.
7 mental health.tw.
8 mental ill-health.tw.
9 mental ill health.tw.

10 (mental adj2 (disorder* or problem* or condi-
tion*)).tw.

11 (well-being or wellbeing).tw.
12 or/4–11
13 (mothers or parent).mp.
14 mother*.tw.
15 maternal.tw.
16 (caregiver* or care-giver*).mp.
17 carer*.tw.
18 (mum* or mom*).tw.
19 parent*.tw.
20 or/13–19
21 3 and 12 and 20

22 Humans/
23 21 and 22

Searching other resources

We checked the reference list of all relevant studies in
order to find additional publications which may have
been missed by our electronic searches (e.g.
unpublished or in-press citations).
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CASP item†
Cummings
et al. 1966

Miller and
Keirn 1978

Harris and
McHale 1989

Walker
et al. 1989

Walker
et al. 1992

1. Did the study address a clearly focused issue? Yes Yes Yes Yes Yes
2. Was the cohort recruited in an acceptable way? Yes Yes Yes Yes Yes
3. Was the exposure accurately measured to
minimise bias?

Yes Yes Cannot tell Yes Yes

4. Was the outcome accurately measured to
minimise bias?

Yes Cannot tell Yes Yes Yes

5. (a) Have the authors identified all important
confounding factors?

Yes No Cannot tell Yes No

5. (b) Have they taken account of the confounding
factors in the design and/or analysis?

Yes No Cannot tell Yes No

6. (a) Was the follow up of subjects complete
enough?

Yes Yes Yes Yes Yes

6. (b) Was the follow up of subjects long enough? Yes Yes Yes Yes Yes
7. What are the results of this study? Yes Yes Yes Yes Yes
8. How precise are the results? Yes Yes Yes Yes Yes
9. Do you believe the results? Yes Yes Yes Yes Cannot tell
10. Can the results be applied to the local
population?

Yes Yes Yes Yes Yes

11. Do the results of this study fit with other
available evidence?

Yes Yes Yes Cannot tell No

12. What are the implications of this study for
practice?

Yes No Yes Yes Yes

Total score A C2.1 B2 B1 C2.1

†
Possible scorings for individual items: yes (low risk), cannot tell (unknown risk), no (high risk).
CASP, Critical Appraisal Skills Programme Checklist.
Rating A = low risk of bias for all 12 items.
Rating Bx = uncertain risk of bias for x items, low risk of bias in all other items.
Rating Cy,x = high risk of bias in y items, uncertain risk of bias in x items, low risk of bias in all other items.

B: Appendix 2: quality assessment scoring for individual CASP items
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CASP item† Emerson 2003
Eisenhower
et al. 2005

Lenhard
et al. 2005

Abasiubong
et al. 2006

Emerson
et al. 2006

1. Did the study address a clearly focused issue? Yes Yes Yes Yes Yes
2. Was the cohort recruited in an acceptable way? Yes Yes Yes Yes Yes
3. Was the exposure accurately measured to
minimise bias?

Cannot tell Cannot tell Cannot tell Yes Cannot tell

4. Was the outcome accurately measured to
minimise bias?

Yes Yes Cannot tell Yes Cannot tell

5. (a) Have the authors identified all important
confounding factors?

No Yes Yes Cannot tell Yes

5. (b) Have they taken account of the confounding
factors in the design and/or analysis?

No Yes Cannot tell Cannot tell Yes

6. (a) Was the follow up of subjects complete
enough?

Yes Yes Yes Yes Yes

6. (b) Was the follow up of subjects long
enough?

Yes Yes Yes Yes Yes

7. What are the results of this study? Yes Yes Yes Yes Yes
8. How precise are the results? No Yes No No No
9. Do you believe the results? Yes Yes Yes Yes Yes
10. Can the results be applied to the local
population?

Yes Yes Yes Yes Yes

11. Do the results of this study fit with other
available evidence?

Yes Yes Yes Yes Yes

12. What are the implications of this study for
practice?

Yes Yes Yes Yes No

Total score C2.1 B1 C1.3 C1.1 C2.2

†Possible scorings for individual items: yes (low risk), cannot tell (unknown risk), no (high risk).
CASP, Critical Appraisal Skills Programme Checklist.
Rating A = low risk of bias for all 12 items.
Rating Bx = uncertain risk of bias for x items, low risk of bias in all other items.
Rating Cy,x = high risk of bias in y items, uncertain risk of bias in x items, low risk of bias in all other items.
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CASP item†
Olsson and
Hwang 2006

Mugno
et al. 2007

Neece and
Baker 2008

Olsson and
Hwang 2008

Gupta and
Kaur 2010

1. Did the study address a clearly focused issue? Yes Yes Yes Yes Yes
2. Was the cohort recruited in an acceptable way? Yes Yes Yes Yes Yes
3. Was the exposure accurately measured to
minimise bias?

Yes Yes Yes Cannot tell Yes

4. Was the outcome accurately measured to
minimise bias?

Yes Yes Yes Yes Yes

5. (a) Have the authors identified all important
confounding factors?

Cannot tell Yes Yes Yes No

5. (b) Have they taken account of the confounding
factors in the design and/or analysis?

Cannot tell Yes Yes Yes No

6. (a) Was the follow up of subjects complete
enough?

Yes Yes Yes Yes Yes

6. (b) Was the follow up of subjects long enough? Yes Yes Yes Yes Yes
7. What are the results of this study? Yes Yes Yes Yes Yes
8. How precise are the results? Yes Yes Cannot tell Yes No
9. Do you believe the results? Yes Yes Yes Yes Yes
10. Can the results be applied to the local
population?

Yes Yes Yes Yes Yes

11. Do the results of this study fit with other
available evidence?

Yes Yes Yes Yes Yes

12. What are the implications of this study for
practice?

Cannot tell Yes Yes Cannot tell No

Total score B2 A B1 B2 C3

†Possible scorings for individual items: yes (low risk), cannot tell (unknown risk), no (high risk).
CASP, Critical Appraisal Skills Programme Checklist.
Rating A = low risk of bias for all 12 items.
Rating Bx = uncertain risk of bias for x items, low risk of bias in all other items.
Rating Cy,x = high risk of bias in y items, uncertain risk of bias in x items, low risk of bias in all other items.
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CASP item†
Mirsaleh
et al. 2011

Totsika
et al. 2011a

Totsika
et al. 2011b

Kilic
et al. 2013

Norlin and
Broberg 2013

1. Did the study address a clearly focused issue? Yes Yes Yes Yes Yes
2. Was the cohort recruited in an acceptable way? Yes Yes Yes Yes Yes
3. Was the exposure accurately measured to
minimise bias?

Yes Yes Cannot tell Cannot tell Yes

4. Was the outcome accurately measured to
minimise bias?

Yes Yes Yes Yes Yes

5. (a) Have the authors identified all important
confounding factors?

No Cannot tell Cannot tell No Yes

5. (b) Have they taken account of the confounding
factors in the design and/or analysis?

No Cannot tell Cannot tell No Yes

6. (a) Was the follow up of subjects complete
enough?

Yes Yes Yes Yes Yes

6. (b) Was the follow up of subjects long enough? Yes Yes Yes Yes Yes
7. What are the results of this study? Yes Yes Yes Yes Yes
8. How precise are the results? Yes Yes Yes Yes Yes
9. Do you believe the results? Yes Yes Yes Yes Yes
10. Can the results be applied to the local population? Yes Yes Yes Yes Yes
11. Do the results of this study fit with other available
evidence?

Yes Yes Yes Yes Yes

12. What are the implications of this study for practice? No Yes Yes Yes Yes
Total score C2 B1 B2 C1.1 A

†Possible scorings for individual items: yes (low risk), cannot tell (unknown risk), no (high risk).
CASP, Critical Appraisal Skills Programme Checklist.
Rating A = low risk of bias for all 12 items.
Rating Bx = uncertain risk of bias for x items, low risk of bias in all other items.
Rating Cy,x = high risk of bias in y items, uncertain risk of bias in x items, low risk of bias in all other items.
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CASP item†
Fairthorne
et al. 2015

Long
et al. 2015

Faithorne
et al. 2016

AlAnsari and
Jahrami 2018

Hosseininik
et al. 2018

Blacher and
Baker 2019

1. Did the study address a clearly
focused issue?

Yes Yes Yes Yes Yes Yes

2. Was the cohort recruited in an
acceptable way?

Yes Yes Yes No Yes Yes

3. Was the exposure accurately
measured to minimise bias?

Yes Yes Yes Yes Cannot tell Yes

4. Was the outcome accurately
measured to minimise bias?

Yes Yes Yes Yes Yes Yes

5. (a) Have the authors identified
all important confounding factors?

Yes Yes Yes Yes No Yes

5. (b) Have they taken account of the
confounding factors in the design and/or
analysis?

Yes Yes Yes Cannot tell No Yes

6. (a) Was the follow up of subjects
complete enough?

Yes Yes Yes Yes Yes Yes

6. (b) Was the follow up of subjects
long enough?

Yes Yes Yes Yes Yes Yes

7. What are the results of this study? Yes Yes Yes Yes No Yes
8. How precise are the results? Yes Cannot tell Yes Yes No Yes
9. Do you believe the results? Yes Yes Yes Yes No Yes
10. Can the results be applied to
the local population?

Yes Yes Yes Yes Cannot tell Yes

11. Do the results of this study fit
with other available evidence?

Yes Yes Yes Yes Yes Yes

12. What are the implications of
this study for practice?

Yes Yes Yes No No Yes

Total score A B1 A C2.1 C5.2 A

†Possible scorings for individual items: yes (low risk), cannot tell (unknown risk), no (high risk).
Rating A = low risk of bias for all 12 items.
Rating Bx = uncertain risk of bias for x items, low risk of bias in all other items.
Rating Cy,x = high risk of bias in y items, uncertain risk of bias in x items, low risk of bias in all other items.

Accepted 20 February 2021

Journal of Intellectual Disability Research VOLUME 65 PART 6 JUNE 2021

E. Rydzewska et al. • Mental ill-health in mothers

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


