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Editorial
The Institute of Medicine (IOM) emphases that the future research

should recognize priority reproductive health problems identify
effective interventions to address these problems, implement the
interventions [1]. Pregnancy is the unique, relatively short
reproductive event with the far reaching consequences for the society.
The central temporal organ of pregnancy - placenta represents the
intermediate “brain” during development [2], performing functions of
synthesis of neurotransmitters, which could not be produced by under-
developed fetal brain machinery [3] and are required for maternal
brain protection [4]. The striking example of such function is the
production of serotonin by placenta: fetal brain is not capable to
synthesize this molecule and therefore relies on placental sources for
function [3]. Placenta responds to maternal conditions, e.g. stress,
undernutrition, obesity, alcohol consumption though the mechanism
of secretion of neuro-endocrine factors [5,6]. From the other hand
reproductive hormones, such as progesterone derivative-
allopregnanolone, play an important in maternal cerebral neuro-
endocrine adaptation to pregnancy, especially in decreasing stress
responses during the second half of gestation [4]. Such central
mechanisms of maternal cerebral plasticity are critical for the
pregnancy success. The strong association between maternal mental
status and pregnancy outcome is well documented [7]. Maternal
mental status might play more important role in pregnancy outcome
compared to environmental conditions e.g. tobacco smoke and social
factors [8,9]. The term “behavioral perinatology”, which has been
coined decade ago [10], mirrors the importance of maternal mental
status for the long-term neurocognitive development of the offspring
and neurogenerative disorders in adults. However, the definition of the
happy healthy pregnancy is vague and the interventions to improve
positive pregnancy experience are limited. In this editorial we will
discuss some aspects of the healthy happy pregnancy and describe the
novel concept of paternal mental health.

Does the Prenatal Information is a Burden to a Happy
Pregnancy?

The changes in the prenatal care and information available to the
expectant mothers through the health care provides, media, availability
of home-based fetal heart rate monitoring, 3D and 4D ultrasound
images has brought up the question: Is the prenatal diagnosis of fetal
status the friend of foe of the happy pregnancy? The answer might
depend on maternal perception and the fetal status. The knowledge of
the pre-natal diagnosis of the fetal anomaly might be viewed as a “theft
the pleasures and joy of pregnancy” [11]. Especially in cases of the

lethal anomalies, the couples are facing the choice of termination after
diagnosis or palliative care for a lethal anomaly [12]. The information
about families who continue a pregnancy after receiving a prenatal
diagnosis of congenital anomaly is lacking. The maternal grief,
associated with the prenatal diagnosis of the lethal anomaly is
described as a loss of healthy pregnancy, loss of perfect or ideal child,
loss of sense of normalcy and loss of planned birth experience [13].
Less is known about the mental status of the women in pregnancies,
associated with the diagnosis of a non-lethal anomaly [14], the
expectant mothers are experiencing different emotional themes: “time
is good, but it is also the enemy; you grieve, but you do not grieve; my
baby’s not perfect, but (s) he’s still mine” [14], accompanied by the grief
of “multiple losses, arrested parenting, my baby is a person,
fragmented health care, disconnected family and friends, and utterly
alone” [15].

The Happy Pregnancy and Offspring Health
There are evidence from animal experiments, that an increase in

nurturing maternal behaviors (licking and grooming) following pup
exposure to repeated neonatal pain appeared to prevent later elevation
in Hypothalamo-Pituitary-Adrenal (HPA) activity [16]. The nurturing
maternal behavior depends on maternal-infant bonding and is critical
for the offspring survival. In the study, undertaken by Weijerman et al.
the importance of maternal-infant bonding is underlined by the fact,
that only 48% of the children with Down syndrome (DS) for example
were breast-fed from birth, compared with 78% in the reference
population [17]. Breast-feeding has specific advantages in children
with DS in terms of stimulating the development of the oral motor
system, authors suggested that the mothers of such children should be
encouraged to breast-feed them. The critical role of materno-fetal and
materno-infant attachments has been recently discussed in several
publications [18-20]. There is evidence that during early childhood,
exposure to maternal distress concurrently or during infancy, or to
stress-related situations such as low socioeconomic status is related to
elevated cortisol levels in children born full-term [21]. The high
cortisol levels might associate with later externalizing and internalizing
behavior problems [22] and poorer cognitive performance [23]. In
preterm infants exposed to high concurrent maternal stress and
overwhelming interactive maternal behaviors, higher basal cortisol
levels were associated with poor focused attention [24]. Moreover,
preterm delivery was associated with the weaker materno-fetal
bonding [19,25]. In another study, the significant effect of maternal
attitudes toward infant-rearing on the child behavior has been
reported during first year of life, while the effect of the prenatal history
(such as maternal emotional well-being) decreases during the first half
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year of infancy [26]. In general the data regarding the perinatal
attachment is sparse and the field is wide open for the research, only
one publication underlies importance of prenatal care to the
subsequent development of materno-fetal attachment [27]. Recent
publications showed, that despite the adequate quality of postnatal
care, the prenatal diagnosis of anomalies does make difference in
subsequent offspring outcome. For example, in the study of Calderon
et al. [28] The measured outcome – neurocognitive development of
children with d-transposition of the great arteries (TGA) after surgical-
correction showed that children diagnosed prenatally had better
neurocognitive performance at age 4-6 years. Other studies found
similar effects of prenatal diagnosis on improvement of the
preoperative condition of neonates with TGA [29], decreased neonatal
morbidity in terms of decreased use of preoperative ventilator,
administration of antibiotics, cardiac catheterization, and emergency
surgery [30].

How to Measure the Maternal Happiness in Pregnancy?
Several scores have been published to validate maternal mental

status during pregnancy: The Hospital Anxiety and Depression rating
scale (HAD-S, [31]), the Quality of Life Enjoyment and Satisfaction
Questionnaire (Q-LES-Q, [32]) and the Post-partum Bonding
Questionnaire (PBQ; Brockington [33]). The HAD-S is a 14-item self-
report rating scale that measures both anxiety and depression. It has
been found to be a reliable instrument for assessing symptom severity
and causes of anxiety disorders and depression in both somatic,
psychiatric and primary care patients and in the general population
[34]. The Q-LES-Q is a 16-item self-report questionnaire that evaluates
overall enjoyment and satisfaction with physical health, mood, work,
household and leisure activities, social and family relationships, daily
functioning, sexual life, economic status, overall well-being and
medications [32]. PBQ is a 25-item self-report scale that is designed to
detect disorders of the mother-infant relationship. The PBQ has been
found to provide diagnosis of various forms of abnormal mother-
infant relationships with high inter-rater reliability and reliability of
consensus diagnosis. Strong sensitivity and high internal consistency
have also been demonstrated [35].

Maternal Happiness and Paternal Depression: a Novel
Concept

Paternal postpartum depression is a public health concern as it is
associated with increased community care costs, psychological and
mental health consults, and outpatient hospital services [36]. It has
been established that the presentation of post partum depression in
men correlates strongly with female partner’s depressive symptoms
[37-39]. Other findings show that fathers may develop depression only
after the mother develops depression [40]. Male partners have reported
to feel less supported and experience fear, confusion, frustration,
helplessness, anger, a disrupted family, and uncertainty about the
future [36]. However, additional factors that make fathers predisposed
or at risk for developing postpartum depression have not been
extensively studied.

There is empirical evidence to support use of a number of scales to
detect paternal postpartum depression. The EDPS scale (Edinburgh
Postnatal Depression Scale) was found to have a sensitivity of 89.5%
and a specificity of 78.2% in detecting paternal postpartum depression
[41]. Just as mothers may be screened with the EPDS, a new survey to
be completed by mothers has been proven to be effective at screening

the father for postpartum depression. The EPDS-partner survey is one
that can be answered by the mother at routine visits and could
potentially allow physicians an avenue to reach out to men. In a study
conducted by Fisher, Kopelman and O’Hara [42] the EPDS-P was
found to be a very useful tool in screening for paternal depression via
maternal report. Paternal self-report via the EPDS and IDS (Inventory
of Depressive Symptomatology) correlated significantly with EPDS-P
report by their partners [42]. Paternal suicidality was not able to be
detected via the EPDS-P and therefore needs further exploration.

Another screening tool, the Gotland Male Depression Scale
(GMDS), was proven to be effective in detection of depression within
six weeks postpartum in a study by [43]. The GMDS may be a more
effective tool at screening for paternal depression in the postnatal
period because it is tailored to address the various ways men
experience depression [43]. Results from this study also found that
one-fifth of those experiencing depression were not detected by EPDS
but detected by GMDS. Madsen Effectively, since fathers may be
reluctant to fill depression questionnaires, the EPDS-partner scale
could be filled by new mothers and provide an initial screen for
potentially depressed fathers; the GMDS could be a confirmatory
screen filled out by the men themselves [44].

Few studies have investigated the effects of paternal depression on
the family functioning unit in the postnatal period. Ramchandani et al.
[45,46] investigated the association between paternal postpartum
depression and family/child functioning in the first 3 months of the
child's life. Depressed fathers reported higher levels of dissatisfaction,
lower levels of affection, and lower levels of relationship satisfaction
when compared to nondepressed fathers. There were few differences in
infant temperaments as perceived by fathers with only weak evidence
that depressed fathers perceived their infants as more distressed. This
study implicates that parental disharmony could have deleterious
effects on caring for the baby and subsequent child development [47].
The authors also investigated the effects of postpartum depression
when children were followed until 3.5 years old; children, especially
boys, scored higher in three problem areas including emotional issues,
conduct, and hyperactivity [45,46]. In addition, when children were
followed until 7years old, a correlation was found between paternal
depression at 8weeks postpartum and a psychiatric diagnosis in
children. Twelve percent of children were diagnosed with ADHD,
oppositional defiant/conduct disorder, or anxiety and depressive
disorders [45,46].

Other reviews of literature have linked negative outcomes in
parental habits towards raising their children in parents with
depression. Recently, Paulson has done studies to show that depressed
mothers and fathers engage in less positive interactions with children
particularly in enrichment activities like reading, telling stories and
singing songs. Indeed, the depression that a father may suffer during
the postpartum period does have an effect on the parent-child
relationship [48]. Davis et al. found also found that depressed parents
were less likely to read to their children and report a higher incidence
of spanking as discipline [49].

Compared to maternal postpartum depression, treatment specific
for paternal postpartum depression is at present ambivalent.
Psychotherapy targeted at interpersonal family relations & parenting is
indicated for mild depression, while a combination of psychotherapy
and pharmacotherapy is recommended for moderate to severe
depression. It is recommended that therapy treatment for depressed
fathers should be focused on addressing the specific cause of the
depression [39]. This could include parenting classes, relationship
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conflict resolution, or support groups for fathers. Pharmacotherapy
consists of the use of antidepressants including SSRI’s, SNRI’s, TCA’s,
or atypical antipsychotics depending on specific patient factors. SSRI’s
are most commonly used based on their efficacy and relative lack of
serious side effects as assessed in numerous trials [50]. Recovery is
more likely with combination therapy [51,52]. Fathers with psychosis
and/or suicidal ideation should be referred to a hospital and consulted
with a psychiatrist.

Limitations and Gaps
Many facets about paternal postpartum depression remain to be

explored. Few Studies have assessed specific differences in the
prevalence, presentation, diagnostic and treatment methods for the
management of paternal postpartum depression and its association
with family functioning and overall family well-being. It remains to be
seen if race and ethnic origin can be important factors for the
development of paternal postpartum depression; hence, studies need to
be conducted in more diverse samples at different time points of
pregnancy to extensively discover risk factors for the development of
paternal postpartum depression. Screening for paternal postpartum
depression may pose a more difficult challenge than screening
mothers. For one, fathers’ involvement in postnatal care visits and
well-child exams tend to vary depending on career and availability to
accompany the mother. Healthcare is structured in a way that the
mother and child are at the center of attention for these visits and as
such, there are numerous ways to screen mothers, but very few that
have been developed just for fathers.
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