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Abstract

Background: Perinatal research on anxiety and depression has primarily focused on mothers. We have limited
knowledge of fathers’ anxiety during the perinatal period yet there is evidence that the parenting capacity of a
person can be compromised by anxiety and depression. The purpose of this paper is to identify the impact of a
father inclusive intervention on perinatal anxiety and depression. The prime focus of the intervention was to
provide education and support to fathers of breastfeeding partners with the aim of increasing both initiation and
duration of breastfeeding.

Methods: A repeated measures cohort study was conducted during a RCT that was implemented across eight
public maternity hospitals in Perth, Western Australia between May 2008 and June 2009. A baseline questionnaire
which included the Hospital Anxiety and Depression Scale (HADS) was administered to all participants on the first
night of their hospital based antenatal education program and was repeated at six weeks postnatal. SPSS version 17
was used for reporting descriptive results.

Results: The mean anxiety levels at baseline for the fathers in the intervention group (n=289) and control group
(n=244) were 4.58 and 4.22 respectively. At 6 weeks postnatal (only matched pairs), intervention and control group
were 3.93 and 3.79. More intervention group fathers self-rated less anxiety compared to the fathers in the control
group from baseline to post test (p=0.048). Depression scores for intervention fathers at baseline (mean =1.09) and
at six weeks (mean=1.09) were very similar to fathers in the control group at baseline (mean=1.11) and at six weeks
(mean =1.07) with no significant changes.

Conclusions: Both intervention and control group fathers experienced some anxiety prior to the birth of their
baby, but this was rapidly reduced at six weeks. Paternal anxiety is common to new fathers and providing them
with information and strategies for problem-solving can increase their knowledge and potentially lower the risk of
postnatal anxiety.
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Background
Much research has explored postnatal depression in
women [1-5] with less research on anxiety [6-9]. How-
ever, there is limited evidence on paternal postnatal anx-
iety and depression [10]. The changing role of fathers
over the past two decades in developed countries has
seen a shift from men being primarily breadwinners to
fathers being expected to actively participate in nurtur-
ing and caring for their children [11]. This shifting role
attribution has been associated with reduced self confi-
dence and increasing anxiety and depression in men
already feeling overwhelmed with the transition to par-
enthood [12-14]. The joy and excitement of becoming a
new father is often accompanied by an increase in anx-
iety and apprehension [15].
Fathers have an important contribution to make to the

ongoing emotional, mental and physical development of
their children [16] [17]. The importance of reducing par-
ental anxiety and the impact of antenatal distress, de-
pression and anxiety on infant outcome levels have been
documented in several studies [18] [19,20]. A father’s
anxiety (assessed with the adult ADIS [Anxiety Disorder
Interview Schedule]) can influence the anxiety levels of
his child [21]. The potential changes in lifestyle and
interpersonal relationships, increased financial concerns
and embracing a different self-identity can exacerbate
anxiety and depression for some new fathers [22,23].
Condon and colleagues (2004) found the lack of under-
standing of what is expected of a father might cause
anxiety, especially for first-time fathers and lead to a
greater risk of paternal depression [22].
Men need information that is relevant to their new

role of father [24] and hospital based antenatal programs
are one place this information could be delivered. How-
ever, antenatal classes can vary in the quality of the con-
tent and delivery of information [23]. Most antenatal
classes in Australia are coordinated between midwives
and physiotherapists and focus on the birth process, pain
control and the role of the child health nurse in the
community [25].
Anxiety is defined as a psychological and physiological

state characterized by cognitive, somatic, emotional, and
behavioural components [26]. It can be generalised, epi-
sodic: pregnancy or exam time; or specific: phobias and
obsessive compulsive disorder. Depression is defined in
terms of a specific alteration in mood continued over
two weeks or more with a negative self-concept asso-
ciated with self-reproach and self-blame, anorexia, in-
somnia and a change in activity level [27].
In a general population depression and anxiety fre-

quently present together in the same individual and
diagnosing and treating these conditions is paramount
to improved mental health and functioning [28]. Mild
depression has been linked to co-morbid anxiety and
over time can convert to major depression [29]. The re-
lationship between parenting stress and postnatal de-
pression appears to be a reciprocal one with each
contributing to the other [3]. Several studies have
found that first-time fathers reported higher levels of
anxiety during the early postnatal period [30,31], and
around 10% reporting a significant elevation of anxiety
levels [32]. An American study researching the role of
fathers in child anxiety, found that paternal attachment
might be an important protective factor in decreasing
the development of child anxiety, and that paternal
anxiety could decrease attachment [33]. In an Austra-
lian study with 356 fathers, Matthey et al., (2003) found
that men had a significantly increased chance of getting
depressed if they had anxiety problems [10]. In the
Avon Longitudinal Study of Parents and Children
(ALSPAC) study conducted in Britain, 10,975 fathers
and their children were followed up for 7 years. They
found that children whose fathers were depressed in
both the antenatal and postnatal periods presented with
higher risk of early behavioural and emotional develop-
ment problems [34].
Most studies of parental anxiety and depression use

the Edinburgh Postpartum Depression Scale (EPDS),
and focus on the mother and the mother-infant dyad
with little attention to paternal anxiety and depression
[1,35-37]. In Australia, most pregnant women attending
a public health service are routinely screened for depres-
sion at their antenatal clinics or with their doctor using
the EDPS [38]. Whilst men are not routinely screened
for depression or anxiety in Australia, the EDPS has
been used successfully with 157 couples by Matthey
et al., (2000) to determine mood disturbances for both
mothers and fathers in the perinatal period [39]. An-
other tool for screening depression and anxiety in the
primary care setting or community setting is the Hos-
pital Anxiety and Depression Scale (HADS). Both anx-
iety and depression are identified as independent
measures [40]. The HADS has recognised validity [41]
and reliability [42] and is easy to administer [39]. The
correlations between the two subscales varied from .40
to .74 (mean .56). Cronbach's alpha for HADS-A (anx-
iety) varied from .68 to .93 (mean .83) and for HADS-D
(depression) from .67 to .90 (mean .82) [43]. Robertson
et al., (2004) in their critical appraisal of the literature
on maternal and paternal depression revealed a number
of methodological and knowledge gaps including the use
of appropriate instruments assessing postnatal depres-
sion for use within different cultural groups [44]. The
HADS was chosen for this project as it was found to
perform well in assessing the symptom severity of anx-
iety disorders and depression in both somatic, psychi-
atric and primary care patients and in the general
population [43,45]. It has the advantage of evaluating
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both depression and anxiety and has been effectively
used as a preliminary screening instrument in an ante-
natal population [46,47].
Risk factors for postnatal depression include marital

dissatisfaction, antenatal life events, past depression, late
antenatal depressive symptoms and lack of social sup-
port [48,49]. Although several studies have explored
postnatal depression in fathers few studies have focussed
upon the stress and anxiety that many men experience
in their transition to parenthood. Maternal antenatal
anxiety and depression occur frequently and often to-
gether and may lead to postnatal depression and anxiety.
Paternal depression shows a moderate positive correl-
ation with maternal depression [9,50]. Ballard and
Davies (1996) found that paternal depression was asso-
ciated with maternal depression, an unsupportive rela-
tionship and unemployment [51]. These findings were
supported in a recent Spanish cross sectional study of
669 couples that found men with low social support and
a partner with depression had an increased chance of
becoming depressed themselves [52]. Depression in
fathers during the postnatal period was associated with
adverse emotional and behavioural outcomes in children
aged 3.5 years (adjusted odds ratio 2.09, 95% CI 1.42-
3.08), and an increased risk of conduct problems in boys
(2.66, 1.67-4.25) [53]. Parent–child relationship quality
appears to be a robust predictor of children's psycho-
logical development [54] and paternal postnatal depres-
sion is also a risk factor for child maltreatment and
infanticide [55]. Interventions to address these risk
factors have primarily focussed on the mother, [49,56]
although a study undertaken by Davey et al., (2006)
found men who attended a treatment program for their
partners with postnatal depression, also valued the op-
portunity to share experiences with peers, hear strat-
egies for engaging in their relationship, and gain factual
information about postnatal concerns and apprehen-
sions [57].
In an Australian longitudinal repeated measures study,

225 fathers were assessed for distress using the EPDS in
early pregnancy, immediately post birth and at 4 months
postnatal. They found that although the majority of
men’s anxiety decreased steadily some struggled with
their new role and responsibilities [58]. There is a gap
in knowledge regarding paternal anxiety and depression
and strategies to reduce postnatal anxiety. The purpose
of this paper was to discuss the impact of a gender spe-
cific antenatal education session with follow up socio-
educational support on anxiety and depression levels in
the intervention fathers compared with the control
group of fathers. This paper compared the paternal
anxiety and depression scores (measured by HADS) in
and between the intervention and control group of
fathers prior to the birth of their child and at six
weeks postnatal. Whilst the primary purpose of the
intervention was to enhance fathers support for their
partners breastfeeding and hence the duration of breast-
feeding, we theorised that as the intervention contained
many of the elements identified in the anxiety and de-
pression literature as important to male participants
(role exploration, anticipation of changes, development
of strategies and the opportunity to discuss with other
men their experiences and concerns) it would also re-
duce paternal anxiety.
Methods
Study design
A RCT to increase the duration of breastfeeding was
conducted in eight public maternity hospitals in metro-
politan Western Australia from 2008–2009. The inter-
vention utilised father inclusive practice consisting of an
antenatal education session led by a male facilitator, fol-
lowed by a six week postnatal social support/education
intervention consisting of education and support materi-
als that were sent to the fathers at predetermined times
[59]. As part of that trial a repeated measures cohort
study was conducted to identify changes in self reported
levels of anxiety and depression between the men in the
intervention group and the men in the control group
from baseline to six weeks.
A total of 1574 (862 women: 712 men) participants

were recruited between May 2008 and July 2009. For
fathers to be eligible to participate they had to be con-
tactable by telephone or email at home or in the com-
munity; reside within Western Australia; and intend to
participate in the rearing of their child. Participants were
randomised to either intervention or control groups
within each hospital without blinding. The demographic
details of fathers who participated in the study are pre-
sented in Table 1 and highlight the homogeneity of the
two groups. There were differences in the number of
completed responses from fathers to each demographic
question and also in the response rate for the anxiety
and depression scores from fathers in the intervention
and control groups both at baseline and at six weeks.
Missing values are included in all tables.
Formative research data collected from mothers and

fathers determined the content of the antenatal session
and postnatal education/support package. This involved
focus groups and an online survey [24]. The antenatal
education session was underpinned by the Social Cog-
nitive Theory, the Health Belief Model and Gender
Theory [59]. The use of adult learning principles were
used to increase health literacy [60,61] and problem-
solving strategies and resources were incorporated into
the antenatal session and follow up support to increase
self-efficacy [59].



Table 1 Demographics of fathers participating in the RCT

Variable Control N (%) Intervention N (%)

AGE 29.4 (17–54) 29.5 (16–51)

MARITAL STATUS N=316 N=365

Single 21 (7%) 30 (8%)

Married 155 (49%) 200 (55%)

Defacto 130 (41%) 117 (32%)

Missing Value 10 (3%) 18 (5%)

EDUCATION N =321 N =371

≤ year 12 125 (39%) 146 (39%)

Trade/diploma 122 (38%) 140 (38%)

Degree/higher 67 (21%) 70 (19%)

Missing Value 6 (2%) 15 (4%)

INCOME N =300 N=350

≤$30,000 12 (4%) 14 (4%)

$31,000-$60,000 60 (20%) 70 (20%)

$61,000-$90,000 84 (28%) 105 (30%)

≥ $91,000 120 (40%) 130 (37%)

Missing Value 24 (8%) 31 (9%)

AUSTRALIAN BORN 215 (66%) 247 (65%)

RETURN TO WORK N =298 N=353

≥ 1 week 125 (42%) 116 (33%)

<1 weeks>4 weeks 95 (32%) 148 (42%)

≤ 4 weeks 50 (17%) 56 (16%)

Missing Value 28 (9%) 33 (9%)

EMPLOYMENT N=324 N=371

Full time 275 (85%) 326 (88%)

Unemployed 26 (8%) 15 (4%)

Other 20 (6%) 15 (4%)

Missing Value 3 (1%) 15 (4%)
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Procedure
All expectant parents were sent an information letter
about the RCT when they registered for their antenatal
classes. On the first night of antenatal classes, each par-
ticipant was invited to complete a consent form prior to
answering the baseline questionnaire, with the option of
withdrawing without penalty at any time. A short over-
view of the all-male group process and the follow up
education/social support package was provided to those
couples in the intervention group. The control group
participated in the routine antenatal classes held at each
of the hospitals incorporating labour, birth, pain relief
and breastfeeding. All participants were sent the six
week questionnaire by post, email or were contacted by
phone for their responses.
The intervention group of fathers attended the routine

antenatal classes with an additional one hour session
incorporated into the hospital program. These sessions
were facilitated by a male educator and addressed three
main topics: the role of the father, the importance and
benefits of breastfeeding for both mother and baby and
what to expect in the first four weeks at home with a
new baby. The details of the intervention have been
reported elsewhere [59]. This was followed by a six week
social and educational support package commencing
from the birth of their baby and aimed to enhance the
support for their partner’s breastfeeding. Information
about developmental milestones, stress reduction strat-
egies and postnatal depression were just three of the
educational resources sent to the fathers.

Data collection and analysis
Participants involved in the study completed a baseline
questionnaire that included demographic data of age,
marital status, nationality, income and educational level,
plus the Hospital Anxiety and Depression Scale. At six
weeks a short questionnaire was sent to all participants
that identified the method of birth and any complica-
tions, current feeding practice and repeated the Hospital
Anxiety and Depression Scale. For those fathers in the
intervention, a series of evaluation questions on the six
week support package were also asked.
The HADS is a self-report 14 question survey [43]

used to identify anxiety and depression. The question-
naire has seven questions reflecting anxiety alternating
with seven reflecting depression: HADS-A and HADS-D.
Each item is answered on a four point (0–3) response
category so the possible scores ranged from 0 to 21 for
anxiety and 0 to 21 for depression. Several questions
were reversed scored. A score of 0 to 7 for either sub-
scale could be regarded as being in the normal range, a
score of 8 to 10 being suggestive of either a mild anxiety
or depression , a score of 11–14 a moderate degree of
anxiety or depression and 15 and above indicating a
more severe anxiety or depression. If participants regis-
tered scores of anxiety or depression above 14 the clin-
ical nurse specialist at the relevant hospital was
contacted and asked to follow up. All participants were
aware of this safety net.
The anxiety levels (normal, mild, moderate and severe)

data at baseline recorded by the intervention and control
groups was compared to the levels recorded at 6 weeks
(only matched pairs) using McNemar-Bowker’s test. The
SPSS version 17 statistical package was used to analyse
the data. Pearson’s Chi-square test was used with asym-
metric 2 tailed tests for within group results and
Fischer’s exact test was used for between group results.
Ethics approval for the RCT was granted from Curtin

University and each of the hospital Health Services
involved and informed consent was obtained from each
participant prior to them completing any questionnaire.
The Helsinki Declaration was upheld.



Table 3 Comparison of perinatal paternal depression
scores for fathers in the intervention and control group
of the RCT

DEPRESSION Unchanged Reduced Increased Total

N (%) N (%) N (%)

Control (p=0.632) 227(91%) 11(4.4%) 11(4.4%) 249

Intervention (p=0.789) 263(90.3%) 14(4.8%) 14(4.8%) 291

Total 490(90.7%) 25(4.6%) 25(4.6%) 540

Missing values 140
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Results
A total of 712 expectant fathers were recruited and 680
(95%): 315 (control), 365 (intervention) completed the
HADS at baseline. At six weeks 556 (78%) fathers com-
pleted the HADS: 253 (control) and 303 (intervention).
The change towards lower anxiety levels from baseline
to six weeks were significant (p = 0.012) in the interven-
tion group but were not significant in the control group
(p = 0.410). The number of intervention fathers at base-
line was 24 (7%) whilst 13 (4%) control fathers registered
moderate to severe anxiety. At six weeks the anxiety
levels fell for both groups of fathers with only 8 (2.6%)
intervention fathers and 6 (2.4%) control fathers record-
ing moderate anxiety. The attrition rate of 25% from the
six week responses of both intervention and control
fathers incorporated those participants who did not an-
swer all seven anxiety and depression questions and
those who did not complete the questionnaire. All parti-
cipants were contacted up to three times over six weeks
(in an effort to increase response rate) if they did not re-
turn the initial six week survey within three weeks.
The results are tabled to show the percentage of those

fathers who improved their scores (lowered their self-
reported anxiety) from baseline to six weeks. The num-
ber of fathers whose anxiety increased at six weeks was
also lower in the intervention group and these results
are recorded in Table 2. Missing values are included and
represent those fathers who declined to respond or who
did not complete the questions related to the anxiety
and depression scale.
In the intervention group 12.4% of the fathers had less

anxiety (self-reported) from baseline to six weeks post-
natal compared to 11.4% of fathers in the control group.
Comparison between the two groups found a marginal
statistical difference to a lower anxiety level at six weeks
postnatal (p = 0.048) using Fischer’s exact test.
Although both the intervention and control groups

reported lower antenatal anxiety at six weeks postpar-
tum the antenatal and postnatal depression scores
remained unchanged at 4% in both groups see Table 3.
Depression scores for the intervention fathers at baseline
(mean =1.09) and at six weeks (mean = 1.09) were very
Table 2 Comparison of perinatal paternal anxiety scores
for fathers in the intervention and control group of the
RCT

ANXIETY Unchanged Reduced Increased Total

N (%) N (%) N (%)

Control (p=0.471) 198(81%) 28(11.4%) 18(7%) 244

Intervention (p=0.012) 241(83%) 36(12.4%**) 12(4%) 289

Total 475(82%) 64(11.9%) 30(5.7%) 533

Missing values 147

** p is significant at 0.015 using McNemar-Bowker test.
similar to the fathers in the control group at baseline
(1.11) and at six weeks (1.07).
Process evaluation of the father’s antenatal education

session indicated a positive response to both the content
and the facilitators. Positive feedback (96%) from fathers
in the intervention group included comments like: “give
[s] you a little insight to what you can expect coming
out of hospital [and] how much your role changes”;
“practical information on what to do as most of us
haven't got any idea what’s going on”; “very useful pres-
entation even for 2nd time dad “. Increasing awareness
and knowledge was deemed important, as these partici-
pants stated: “every piece of advice and information you
can get helps you prepare and make decisions later
on”;“helped me with answers”; “really enjoyed it and glad
I attended “. Most of the men (99%) responded positively
to the male facilitator and this was reflected in their
comments: “great to talk to another father”;” great edu-
cator, someone who has actually been there”.
Fathers in the intervention group were asked to give

feedback on the educational/support materials sent to
them over the first six weeks postnatal. The feedback
ranged from 45%-69% (depending on the materials sent)
identifying that the resources were useful /helpful. There
were only 2%-8% who did not find the resources helpful.

Discussion
Whilst childbirth does not seem to trigger long term
psychological distress in most parents [62], the import-
ance of early identification cannot be underestimated.
The intervention may have contributed to the lower
anxiety scores in the intervention group by providing
timely, relevant information to assist the fathers with
strategies for problem solving breastfeeding difficulties,
sleep deprivation and “fitting” baby into their life. Stress
management, lifestyle changes and the recognition of
increased relationship strain are not mandatory within
the antenatal program and can be completely omitted
[63]. Corroborating the experience of the men in our
study, a systematic review of antenatal education found
that men valued access to experienced fathers and the
opportunity to discuss their own concerns and learn
strategies for coping with anxiety [64] The importance
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of information to reduce confusion and giving fathers an
opportunity to explore their new roles has been identi-
fied in several studies [65,66].
The six week support package included a pamphlet

on how to reduce stress and subsequent anxiety with
guided imagery, muscle relaxation exercises and two
herbal teabags (sent at three weeks postnatal), and only
5% of the participants indicated they did not find the
relaxation exercises useful/helpful. Supporting the use
of relaxation exercises to reduce anxiety, an American
study with 39 psychiatric inpatients found a significant
reduction in anxiety levels was obtained using relaxation
exercises [67].
Process evaluation indicated fathers welcomed the in-

formation and increased input from the male facilitators
that was directed at their concerns and worries. They
commented that the “info was good, more than
expected”. Findings from Australian and US studies sup-
port focusing on men’s needs to reduce paternal stress,
improve maternal and paternal satisfaction, and enhance
interpersonal skills and paternal involvement with
household tasks [68,69]. Discussions around the import-
ance of early infant contact, the different roles fathers
play in the parenting arena and shared experiences by
the facilitators increased the opportunity for the partici-
pants to reflect on their own fathering practice. In a
similar study utilising gender specific classes with the
fathers Svensson et al., (2009) found concentrating on
topics such as lifestyle changes, role of the father and
the importance of communication were as important as
the childbearing experience [70]. Likewise, Fletcher
et al., (2006) recommended that health services could
better support new fathers by providing them with infor-
mation on parenting from a father’s perspective, or by
running father-specific sessions as part of routine ante-
natal care programs [11].
The study intervention’s aim was to increase the dur-

ation of breastfeeding, did not address any pre-existing
conditions of depression and subsequently did not make
a difference in the depression scores of the intervention
fathers. Most of the fathers in both groups (95%) did not
register any depression either ante or postnatal with no
real changes from baseline to six weeks post test, sug-
gesting that depression levels (5%) remained constant. In
a British study 200 couples were assessed for postnatal
depression at six weeks and six months post birth.
Fathers were found to have 9% and 5.4% rates of PND
(using the EPDS) over the two time periods [71]. Similar
results from an Australian study suggest that 4% -10% of
fathers suffer with postnatal depression and that many
do not seek help or treatment [11]. The results from our
study are consistent with the findings of a systematic
review of paternal postnatal depression involving 20
international studies over 20 years to 2002, where the
incidence of paternal depression ranged from 1.2% to
25.5% in community samples [72].
A past history of severe depression and high antenatal

symptom scores for depression and anxiety are the
strongest predictors of paternal depression in the post-
natal period [37]. However, in relation to anxiety our
results tend to contrast with much of the literature in
that anxiety as measured by HADS reduced over time
and in both intervention and control groups was ap-
proximately 2% by six weeks postnatal. While we concur
with Liber et al., (2008) that it is important to reduce
anxiety and depression in fathers so the parenting cap-
acity will not be compromised and reduced by anxiety
and depression [73], it is difficult to advocate for any
additional resources to be allocated specifically to reduce
paternal anxiety based on our results.
A limitation of this study included sampling from only

public hospitals and the moderate attrition rate of 25%.
Other studies have also identified moderate attrition
rates with men and concluded that studies including
both fathers and mothers are challenged with a general-
isability problem concerning the role of the father, be-
cause there are usually increased missing data on the
fathers [33,74]. Assuming a loss to follow-up of 25% in
each group, 300 subjects were required in each group to
be able to detect a difference at 80% power and 5% level
of significance, using a Log-rank survival test. We
recruited 315 fathers in the control group and 365
fathers in the intervention group, but attrition rates
depleted these numbers and using only matched pairs
further decreased the power of the results. The point
prevalence rates at baseline and six weeks do not map
anxiety and depression over time so limit the results for
generalisability.
Future research needs to focus on the most effective

ways to educate and inform expectant parents about the
myriad of information required to facilitate a successful
birth and recovery. The promising results from this
small study are encouraging and further research to
identify effective ways to decrease postnatal anxiety and
depression are warranted. Gender specific antenatal
classes could increase the engagement potential for
fathers and subsequently their knowledge and support
for their partner. The advances in communication tech-
nology could play a vital role in accurate, timely infor-
mation for new parents: SMS, email and web based
applications allow for easy access to current evidenced-
based practice.

Conclusion
Providing new fathers with timely, relevant information
about breastfeeding, postnatal depression and develop-
mental milestones for their baby may reduce perinatal
anxiety and increase coping skills. Protective factors that



Tohotoa et al. BMC Pregnancy and Childbirth 2012, 12:75 Page 7 of 8
http://www.biomedcentral.com/1471-2393/12/75
act to reduce the risk for postnatal depression and anx-
iety include a parent’s possession of confidence in their
abilities as a parent, good social support systems, and
adequate resources for problem-solving. Improved ante-
natal education to meet the needs of both mothers and
fathers and early awareness and intervention may limit
the negative impact of perinatal anxiety and depression
on parenting attitudes and behaviour. Antenatal and
postnatal testing for anxiety and depression rather than
being universal for all parents needs to be targeted at
those parents at risk.
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