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Abstract

Objectives To examine the examined the effects of high risk pregnancy and prenatal distress on

parental postnatal adaptation. Methods A sample of 111 expecting parents, consisting of 32 high

risk pregnancy (HRP) mothers and 21 spouses and 36 matched low risk pregnancy (LRP) mothers

and 22 spouses completed reports of depression symptoms (BDI) and pregnancy related concerns

prenatally. At three months postpartum, parent-infant direct observations and reports of parenting

alliance (PAI), stress (PSI-SF), satisfaction and efficacy (PSOC) were gathered. Data was analyzed

with GLM multivariate analyses and the actor-partner interdependence model. Results Parents’

prenatal BDI predicted postnatal parental stress. BDI and concerns predicted postnatal satisfaction,

but only for mothers. Mother’s concerns predicted low maternal and high paternal parenting alliance.

Partner effect was found so that high concerns predicted high reports of parenting alliance by

spouse. Mean-group differences were found between HRP and LRP during parent-infant observa-

tions, so that HRP parents displayed lower sensitivity and reciprocity. Conclusions Prenatal dis-

tress, and to some degree high risk pregnancy, are risk factors that may interfere with the early

formation of parent-infant relationship. Clinical implications of these findings are presented.
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High-Risk Pregnancy and Parental Distress

Pregnancy is an exciting time in people’s lives; how-
ever, it also involves major transitions and often
brings up intense emotions such as joy, excitement,
and sometimes confusion and worrying. Worrying
and stress may prevail and become intense in the case
of high-risk pregnancy (HRP; Gausia et al., 2012;
Halbreich, 2005; Verdoux, Sutter, Glatigny-Dallay, &
Minisini, 2002; Wenzel, 2011). HRP is diagnosed
when progression of the pregnancy, the well-being or
health of the expectant mother, or health or develop-
ment of the fetus is at risk owing to obstetric or fetus-
related complications (Dangal, 2007). The majority of
research regarding HRP focuses on identifying and
treating the physical aspects associated with this

condition, while less attention is given to examining
its psychological sequelae for the parents and the new-
born (Dulude, Bélanger, Wright, & Sabourin, 2002;
Levy-Shiff, Lerman, Har-Even & Hod, 2002). Studies
that did examine these issues have reported inconsist-
ent findings. Some argue that HRP has both pre- and
postnatal negative impact on parents’ emotional, psy-
chological, and behavioral adaptation, as well as more
developmental difficulties for the child. Consistent
with this view, reports show higher rates of pre- and
postpartum parental depression and anxiety, atypical
fetal activity, delayed infant development, and less
positive parent–infant interactive patterns in the con-
text of HRP (Hirshfeld-Becker et al., 2004; Kisilevsky
& Hains, 2005; Levy-Shiff et al., 2002; Mercer &
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Ferketich, 1990; Zadeh, Khajehei, Sharif, & Hadzic,
2012). A recent study reported significant parental dis-
tress, reflected by high rates of postpartum depression
(29%) and postnatal anxiety symptoms (92.5%)
among HRP, compared with low-risk pregnancy (LRP)
mothers (17% and 79.5%, respectively) (Zadeh et al.,
2012). On the other hand, other researchers argue that
once the pregnancy is over, provided that a healthy in-
fant is born, the differences between HRP and LRP
outcomes become insignificant (Dulude et al., 2002,
Dulude, Wright, & Bélanger, 2000). It should be
noted, however, that the above-mentioned findings are
based mostly on parents’ self-report measures, whereas
direct observational studies among high-risk parents
are rare. Direct observations provide valuable informa-
tion regarding parenting behaviors and relational pat-
terns (Feldman, 2007) and are suggested as capturing
more subtle, nonverbal aspects of the relationship and
its quality (Keren, Dollberg, Koster, Danino, &
Feldman, 2010; Shai & Belsky, 2011). Studies that did
compare interactions of HRP and LRP mother–infants
dyads described the former to be less positive and more
negative in terms of emotional tone (Levy-Shiff et al.,
2002). Furthermore, to the best of our knowledge,
no study has yet looked at fathers’ observed parenting
behavior in the context of HRP.

Longitudinal Effects of Perinatal and
Postpartum Distress

Early parental distress is associated with heightened
risk for impaired parenting and maladaptive child de-
velopmental outcome throughout the child’s early
years (for review, see Davalos, Yadon, & Tregellas,
2012; Field, 2010; Murray & Cooper, 1996). Parental
distress has also been linked with difficulties within the
parent–child relationship (Nelson & O’Brien, 2011;
Parfitt, Pike, & Ayers, 2013; Wang & Dix, 2013),
child behavior problems, and lower socioemotional
competence (Poehlmann et al., 2011; Wang & Dix,
2013). It is argued that the links between parental
distress, parenting, and child development may go
back to the prenatal phase. Antenatal adversities
experienced by expecting mothers, including stress,
anxiety, and depression, have been suggested as
contributing to a trajectory of negative developmental
outcome for offspring (Halbreich, 2005). Furthermore,
a recent review paper has reported clinically significant
links between maternal prenatal distress and child cog-
nitive and behavioral development (O’Connor, Monk,
& Fitelson, 2014), indicating the hypothalamic-pituit-
ary-adrenal axis as intrauterus mechanism of transmis-
sion of these negative effects (Field, 2010; Talge, Neal,
& Glover, 2007). However, less is known about
fathers’ perinatal experiences, as the majority of re-
search that looked at antenatal precursors of later

outcome has focused primarily on expectant mothers.
Studies that did look at expectant fathers, found that,
like mothers, they reported prenatal anxiety (Matthey,
Barnett, Howie & Kavanagh, 2003) and depression or
both (Figueiredo & Conde, 2011; Wee, Skouteris, Pier,
Richardson, & Milgrom, 2011). A recent prospective
study reported that expectant mothers’ psychological
distress, but not fathers’ distress, was related to their
child’s emotional and developmental difficulties.
Moreover, the highest risk for emotional and develop-
mental difficulties was detected when both parents re-
ported high psychological distress (Kvalevaag et al.,
2015). Likewise, a study examining links between ex-
pectant parents’ distress and parenting behavior re-
ported that both parents’ perinatal anxiety was linked
with postnatal parental unresponsiveness. However,
paternal perinatal anxiety was also linked with postna-
tal paternal behavioral control. Also, prenatal mental
health was associated with parent–infant interaction to
a greater extent than postnatal mental health for men
and women alike (Parfitt et al., 2013). Finally, a recent
study reported that parents who experienced height-
ened postnatal distress, tended to perceive their
spouses as less supportive, pointing to the negative im-
pact of parental distress on the couple’s relationship
(Parfitt & Ayers, 2014).

Parental Adaptation

Parental adaptation can be operationalized in various
ways, for example, by examining parents’ subjective
experiences of stress and competence during preg-
nancy and during the postpartum phase, by assessing
early parenting behaviors or by directly observing the
developing parent–infant relationship. Direct observa-
tions of the parent–infant relationship assess parental
adaptation by examining the parent and the infant re-
ciprocal interactions. Observational studies that
examine parenting practices during infancy consist-
ently show the importance of parental sensitivity
(Dollberg, Feldman, & Keren, 2010) and reciprocity
(Feldman, Eidelman, & Rotenberg, 2004), as hall-
mark of nurturing parenting. Furthermore, pregnancy
and the transition to parenthood usually occur within
the context of a couple co-habiting and co-sharing
these experiences. It is likely that these experiences im-
pact both spouses individually, as well as the couple’s
relationship (Wee et al., 2011). Therefore, parental
adaptation can also be studied from the perspective of
the couple’s adjustment to life transitions and can be
assessed by addressing the experience of each parent
as an individual, the mutual or reciprocal relationship
between spouses, or by addressing the parental or cou-
ple system as a unit. Current models linking character-
istics of the parental system and later child
development point to the central role played by
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parental cooperation and alliance, defined as the par-
ents’ willingness to cooperate and support each other

in their parenting, especially following the transition
to parenthood (Abidin & Brunner, 1995; LeRoy,

Mahoney, Pargament, & DeMaris, 2013; Schoppe-
Sullivan, Mangelsdorf, Frosch, & McHale, 2004;

Teubert & Pinquart,2010). Similarly, a recent study
had shown that the most important predictor of early

parent–infant bond for first-time mothers and fathers
was the couple’s relationship, along with perceptions

of the infant’s temperament (Parfitt, Ayers, Pike,
Jessop, & Ford, 2014).

The Dyadic Approach

The dyadic approach is a theoretical and methodo-
logical model that assesses the relationship and mutual

influences between members of a dyad (Watne &
Brennan, 2010). When two people interact, the out-

come of each individual can be affected by both his or
her own inputs, and his or her partner’s inputs (Loeys

et al., 2014). Dyadic research is useful when re-
searchers are interested in capturing the interdepend-
ence of relationship and bidirectional influences

between members of the dyad, which cannot be fully
captures by individualistic designs and group-level

comparisons (Reed, Butler, & Kenny, 2013). The de-
sign provides assessment of intra- and interpersonal

mechanism of influence and has been used with vari-
ous dyads such as spouses, parent–child, and patient–

physicians. It is often used in health studies, for ex-
ample, when examining the impact of an illness of one

member of the dyad on the other member (for review,
see Reed et al., 2013) or when a health condition is af-

fecting the dyad (e.g., infertility) and the question of
interest is whether the effects are similar for both mem-

bers and whether they also influence each other
(Martins, Peterson, Almeida, Mesquita-Guimar~aes, &

Costa, 2014). The dyadic approach has also been used
in developmental research (Atkinson et al., 2013;

Williams et al., 2013). The most commonly used
dyadic design is the Actor Partner Interdependence

model (APIM, Kenny, Kashy, & Cook, 2006). The
APIM simultaneously estimates the influence of a per-

son’s own predictor measure on his own outcome
measure (termed actor effect) and on the partner’s out-

come measure (termed partner effect) while allowing
for nonindependence in the two persons’ outcome

(Loeys et al., 2014). The APIM also allows estimation
of bidirectionality, that is, it assesses separately each

spouse’s partner effect (Reed et al., 2013). In this
model, actor effect is considered as a direct effect,

whereas partner effect is considered an indirect effect
or a cross effect.

The Current Study

The current study sought to examine the sequelae of
prenatal distress in general, and in the case of HRP in
particular, on postnatal parental adaptation. The
study used a longitudinal prospective design by assess-
ing parental functioning in two points in time: during
mid-pregnancy (T1) and again during the postnatal
period (T2), to examine links between early precursors
(HRP, prenatal emotional distress) and later adapta-
tion (postnatal parental alliance, parental stress, par-
ental competence, and parent–infant interactive
patterns). Based on the dyadic theoretical model pre-
sented above, and the literature review regarding risk
associated with HRP and related prenatal distress, we
built a conceptual model in which both direct and
cross effects were estimated across time. The model is
illustrated in Figure 1. First, the model assumes that
within a couple, both partners’ functioning at a certain
point in time is interdependent. This assumption is
indicated in the model by arched, double-end arrows.
Furthermore, it is suggested that a parent’s own pre-
natal distress and reaction to the risk of the pregnancy
influences his or her own postnatal adaptation (actor
effect). This actor effect (actor to actor) is represented
in the model by straight, horizontal, one-end arrows
linking each parent’s prenatal distress and postnatal
adaptation. The model further suggests that a parent’s
own prenatal distress and reaction to the risk of preg-
nancy influence his or her spouse’s postnatal adapta-
tion (partner effect). The partner effect (actor to
partner) is represented in the model by straight, diag-
onal, one-end arrows between parents.

Study’s hypotheses:

Two sets of hypotheses were established, one concerning the
impact of prenatal distress on postnatal adaptation and the
second focusing on the impact of HRP on postnatal
adaptation.

Impact of prenatal distress on postnatal adaptation:
a. A parent’s own prenatal distress will influence his

own postnatal adaptation (actor effect) so that
higher prenatal distress (higher depression symp-
toms and pregnancy related concerns) in a parent
will predict less favorable postnatal adaptation in
the same parent.

b. A parent’s own prenatal distress will influence his
or her spouse’s postnatal adaptation (partner ef-
fect), so that higher prenatal distress in a parent
(higher depression symptoms and pregnancy
related concerns) will predict less favorable postna-
tal adaptation in his or her spouse and vice versa.

Impact of HRP on postnatal adaptation:
c. Pregnancy risk will influence parents’ postnatal

adaptation. HRP parents, as a group, will show
poorer psychological and behavioral postnatal ad-
justment (increased parental distress, lowered
sense of satisfaction and efficacy, lower parenting
alliance, and less favorable observed interactive
patterns) compared with LRP parents.

Parental Adaptation and Prenatal Distress 3
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Method

Participants
The sample included 111 participants consisting of 32
mothers and 21 fathers in the HRP group and 36 moth-
ers and 22 fathers in the LRP comparison group. The
sample consisted of 62 (56%) participants who were
paired spouses (31 couples) and 49 respondents who
were unpaired (12 unpaired men and 37 unpaired
women). Paired and unpaired participants were equally
distributed between the two groups. HRP was indicated
if the woman was diagnosed by the medical team as
“high-risk pregnancy” and hospitalized for at least 1
week owing to medical complications, including unex-
plained vaginal bleeding, gestational diabetes, pree-
clampsia, cervical shortening, thrombophilia, and more.
The comparison LRP group included couples with no
known pregnancy-related complications. The HRP
group was recruited from a HRP unit in one of Israel’s
major medical hospitals. Inclusion criteria included sin-
gle-embryo pregnancy, no known history of major psy-
chiatric disorder, and a two-parent household.
Participation rate among the hospitalized women was
high and was close to 80%. Control group participants
were recruited from the same catchment area, using the
“snow ball” recruitment method and through prenatal
Web sites. The two groups were matched on mothers’
age, education, socioeconomic levels, and number of
children. Participation in the study for the two groups
was voluntary and yielded no concrete benefits.
Mothers’ age for the entire sample ranged between 21
and 43 years (M¼30.59, SD¼4.22) and fathers’ age
ranged between 23 and 45 years (M¼32.55,
SD¼ 4.81). For about half the couples (47%), this was
their first child. Majority of parents were Israeli born

(91.2% of women and 93% of men) and all were at
least high-school graduates, with many (75% of women
and 79% of males) having college and above education.
Majority of couples reported average (41.9%) to above
average (30.2%) income with a small minority (16.3%)
reporting below average income. Most women (73.2)
were staying at home with the infant at the time of data
collection. The sample included 33 boys (54%) distrib-
uted equally between the HRP (n¼16) and the LRP
(n¼ 17, v2¼ 0.19, ns) groups. Table I presents the
demographic data for the HRP and LRP groups.

The study consisted of two phases: Pregnancy phase
(Phase I) and Postpartum phase (Phase II). Sixty-eight
women from the original sample of 100 (68%) and
43 spouses from the original sample of 60 (71.7%)
agreed to participate in Phase II of the study. Attrition
was owing to refusal to participate (20%), failure to
contact families (10%), and postpartum health compli-
cations for the infant such as a long stay (�1 month) in
the premature infant unit or very low birth weight (2%).

Procedures
Mothers in second and third trimester of pregnancy
(M¼ 31.33 weeks, range: 18–36) and their spouses
were recruited for the study. During Phase I, expectant
parents signed a consent form, completed self-report
questionnaires regarding their mood and concerns
during pregnancy and provided information regarding
the estimated delivery due date. Three months after
the estimated delivery date couples were contacted by
the research team and asked to participate in Phase II
of the study.

Phase II occurred when infants were 3–4 months
old and took place at the family home. Parents signed
a second consent form allowing the team to videotape

Figure 1. Study’s conceptual model.
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them and their infant. Mothers provided information
regarding the labor and the infant’s initial adjustment
and both parents completed a set of self-report ques-
tionnaires concerning their marital adjustment and
their parenting experience. Then parents were asked
to free play with their infant as they usually do. The
free play session consisted of 3-min dyadic parent–in-
fant play, alternating between mothers and fathers. Of
the 111 parents who participated in Phase II, 92
agreed to be filmed while interacting with their infants
(83%). The observations were planned so that they
would not interfere with the infant’s feeding or sleep-
ing time. For all families, questionnaire data was com-
pleted before the observation.

The study was approved by the hospital’s and the
college’s ethical committees.

Measures
Phase I Measures
Demographic Information. Parents provided relevant
background data, including the current pregnancy

medical history, family composition, health status, par-
ents’ age, education, household income and profession.

Beck Depression Inventory—Short Form. This is a
13-item, self-report inventory that measures various
aspects and symptoms of depression (Beck, Steer, &
Garbin, 1988). The participants were asked to describe
how they had been feeling in the past week. The severity
of each symptom was rated on a 4-point scale between
0 and 3, and the total score was calculated as the sum
of the individual items’ scores (0–39) with higher scores
reflecting higher level of depression symptoms. In the
present study items, concerning weight change and ex-
periences regarding physical appearance were replaced
to allow its use with men as well as pregnant women.
The Hebrew version of the Beck Depression
Inventory—Short Form (BDI), which had been reported
to have good internal reliability (a¼ .78, Shahar, 2008)
was used. Internal reliability in the present study was
also good (Cronbach’s a¼ .79).

Pregnancy-Related Concerns Questionnaire. This is
a 3-item self-report questionnaire, which was designed
specifically for the present study to measure parents’
subjective concerns about the pregnancy. Participants
were asked to evaluate on a 7-point scale their con-
cerns about the course of the pregnancy, the fetus
health and the mothers’ health. A total Concern score
was calculated by summing up the three individual
scores, with higher scores reflecting higher pregnancy
related concerns. The internal reliability in the present
study was very good (Cronbach’s a¼ .91).

Phase II Measures
Postnatal Questionnaire. The questionnaire was de-
signed for the present study and included information
about the infant (birth weight, Apgar score, current
age, and general health) and the delivery (gestational
age at birth, birth process, and the duration of post-
partum hospitalization for the baby and the mother).
This questionnaire was completed by mothers only.

Parenting Stress Index—Short Form. This is a 36-
item self-report questionnaire that measures stress
directly associated with the parenting role (Abidin,
1995). Parents were asked to respond to the items
using a 5-point scale, describing the degree to which
each of the statements was disturbing to them in the
past week. A total parenting stress score was obtained
by summing up the individual items’ scores with
higher scores indicating higher subjective stress.
Internal consistency of the Parenting Stress Index—
Short Form (PSI-SF) has been reported as good
(a¼ .83) (Haskett, Ahern, Ward, & Allaire, 2006).
Internal reliability for the present study was good
(Cronbach’s a¼ .89).

Parenting Alliance Inventory. This is a 20-item self-
report questionnaire that measures the degree of par-
enting cooperation that the respondent believes to

Table I. Background and Postnatal Data of HRP and LRP
Families

Variable HRP LRP F/v2

M/% SD M/% SD

Female 47% 53% 0.03
Age (years)

Mothers 31.66 5.17 29.66 2.97 4.78*
Fathers 34.15 5.87 31.09 3.05 4.61*

Education (years)
Mothers 15.61 2.60 15.50 2.13 0.00
Fathers 15.10 2.77 14.85 2.13 0.10

Occupational status 0.38a,
0.36b

Full-time
Mothers 65.6% 65.7%
Fathers 90.0% 85.0%

Part-time
Mothers 25.0% 28.6%
Fathers 5.0% 10.0%

Unemployed
Mothers 9.4% 5.7%
Fathers 5.0% 5.0%

On maternity leave 33.3% 42.4% 0.39
Family income 5.31

Below 14.7% 2.4%
Average 24.4% 19.5%
Above 24.4% 14.6%

Religious style
Secular 38.1% 45.3% 3.05

Primigravida 17.5% 37.1% 9.63**
Gestational age (weeks) 36.54 2.09 39.54 1.56 6.63***
Birth weight (g) 2,430 472 3,085 447 4.33***
NICU stay 19.2% 0% 25.33***

Note. LRP¼ low-risk pregnancy; HRP¼high-risk pregnancy;
NICU¼Newborn Intensive Care Unit.

*p< .05; **p< .01; ***p< .001.
av2 estimate refers to mothers.
bv2 estimate refers to of fathers.
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have with his/her spouse (Abidin & Brunner, 1995).
Parents were requested to rate each item on a 5-point
scale. Total score was calculated by summing up of
the individual items’ scores with higher scores, indicat-
ing a better parenting alliance. The inventory has been
reported by developers to have both good reliability
(a¼ .97) and validity. Internal reliability in the present
study was also good (Cronbach’s a¼ .85).

The Parenting Sense of Competence Scale. This is a
17-item self-report inventory that measures two differ-
ent aspects of parents’ sense of competence: parents’
sense of efficacy and parents’ satisfaction concerning
their parenting role (Johnston & Mash, 1989).
Respondents were asked to rate their answers on a 5-
point scale. Factors’ scores were obtained by calculat-
ing the sum of the individual items’ scores for each
factor with higher scores reflecting higher efficacy and
satisfaction respectively. Reliability and validity of the
Parenting Sense of Competence Scale (PSOC) have
been reported by authors to be good for the total score
(Cronbach’s a¼ .79) as well as for the satisfaction
(Cronbach’s a¼ .75) and the efficacy factor
(Cronbach’s a¼ .76). The present sample yielded only
fair reliability for the total score (Cronbach’s a¼ .44),
good reliability for the satisfaction factor (Cronbach’s
a¼ .76), and good for the efficacy factor (Cronbach’s
a¼ .78). Therefore, only the two factors’ scores were
used for the present analyses.

All the questionnaires used in the current study
were translated and administered in Hebrew.
Translations were conducted by bilingual MA clinical
psychology students with absolute command of both
Hebrew and English. For each questionnaire, a trans-
lation was made by two students and then back-trans-
lated by a third student.

Parent–Child Observations (Coding Interactive
Behavior). Two successive episodes of 3-min parent–
infant free play interactions (one with mother and one
with father, in alternating order) were videotaped
using the Coding Interactive Behavior (CIB) procedure
guidelines (Feldman, 2007).

Coding of Parent–Child Interactions. Videotapes of
parent–child interactions were coded using the CIB
(Feldman, 1998) manual. The CIB is a global coding
system intended to assess the quality of parent–child
interaction, starting from 2 months to 3 years of age.
The coding system is based on 35 scales, which meas-
ure parent, child, and dyadic interactive patterns rele-
vant for the infant’s developmental level. The items
are assessed using a 5-point scale and are organized
into six theory-driven and empirically based indexes
including two parent indices, two infant indices, and
two dyadic indices. The CIB has been reported to be
highly reliable with both healthy and high-risk infants
with internal reliability ranging from 0.71 to 0.89.
The CIB has been found to be sensitive to factors such

as age, culture, interaction partner, and emotional and
environmental risk factors (Feldman et al., 2004;
Feldman, 2007). The present study used the Parental
Sensitivity (Cronbach’s a¼ .87) and Dyadic
Reciprocity (Cronbach’s a¼ .94) indexes. The Dyadic
Tension and Parental Intrusiveness composites were
not included in the current analysis because of their
poor internal consistency in the current sample.
Dyadic observations were coded by an expert CIB
coder who was on the system’s developing team and
currently trains novice coders. The coder was blind to
the participants’ pregnancy risk status and to the
study’s hypotheses. To ensure interrater reliability, 12
observations (13.6%) of mother–infant (n¼ 7) and
father–infant (n¼ 5) dyads were double coded by a
second reliable coder, blind to the first coder’s ratings,
and to participants’ pregnancy risk status and study’s
hypotheses. Intraclass correlations (ICC) were good
and averaged 0.73 for mothers’ Parental Sensitivity,
0.88 for mothers’ Dyadic Reciprocity, 0.81 for fathers’
Parental Sensitivity, and 0.71 for fathers’ Dyadic
Reciprocity.

Data Analysis
To test the hypotheses regarding actor and partner
effects of prenatal distress and postnatal adaptation
the APIM model (Kenny, Kashy, & Cook, 2006) was
used. Testing the APIM consisted of two steps. First,
the interdependence assumption was tested by looking
at ICC for all research measurements. In the present
study, only about half the sample were clustered in
pairs (i.e., participants were spouses), and therefore
ICCs were calculated only across complete pairs. To
increase the models’ power, further analyses used the
full information maximum likelihood technique that
integrated all data, including the unpaired respond-
ents. The next step involved the estimation of actor
and partner effects. This was done by testing several
structural equation models (SEMs) where both the
actor’s and the partner’s effects were estimated. First,
an unconstraint model was tested to examine whether
the two actor and two partner effects were different
from each other. Second, another model was tested
with these effects constrained to be equal by dividing
them between spouses. In contrast to two independent
regression equations, the following models were struc-
tured as a composite SEM by correlating the spouses’
scores, so that the interdependence assumption was
explicit.

To test the hypothesis regarding the impact of HRP
on postnatal adaptation the two groups HRP and LRP
were compared. Because of sample size and limited
number of paired (i.e., coupled) participants within
each group, this hypothesis was tested only by as-
sessing mean-group differences between the two
pregnancy risk groups on the relevant dependent
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variables (DVs). General Linear Model (GLM)
Univariate and Multivariate analyses were conducted
with pregnancy risk group as the between groups
independent varibales (IV) and gender as the within
group IV.

Results

Descriptive Statistics and Preliminary Analyses
First, the data were screened for outliers, and univari-
ate tests for normality were conducted for each and
every variable. These tests indicated a deviant positive
and negative skewness for BDI and CIB Sensitivity, re-
spectively. Therefore, these variables were trans-
formed by using the Log arithmetic transformation.
Second, intercorrelations between DVs were examined
and showed a significantly strong positive correlation
between CIB Sensitivity and CIB Reciprocity (r¼ .85).
Therefore, separate univariate analyses were applied
when testing for group differences in CIB Sensitivity
and CIB Reciprocity. Third, preliminary analyses
using a series of univariate t test and chi-square
showed that participants who dropped out of the sam-
ple after T1 were similar in terms of background data
and study’s measures to those who completed the
study. Finally, comparisons of the HRP and LRP
groups showed that they matched on most of the
socioeconomic and background variables tested (see
Table I) with the exception of parental age, so that
HRP parents were older compared with LRP parents,
reported higher rate of complicated pregnancies and
births, less frequent primigravida, more frequent pre-
mature births, smaller gestational age, and lower birth
weight, compared with the LRP control group.
Therefore, these variables were included as control
variables in further analyses.

Hypotheses Testing
Prenatal Distress and Postnatal Adaptation
To examine the data with APIM, the Mplus v.7.2 soft-
ware (Muthén & Muthén, 2012) was used. First, the
interdependency assumption was tested in the case of
prenatal distress (BDI, Concern) and postnatal adapta-
tion (PSI-S, PSOC Efficacy, PSOC Satisfaction,
Parenting Alliance Inventory [PAI], CIB Sensitivity,
CIB Reciprocity) by looking at ICC for the above-
mentioned measurements. The ICC is the ratio be-
tween the pair level variance and the total variance
around the mean of the measurement. Higher ICC
(>0.04) indicates that interdependency is high. The re-
sults are presented in Table II and show that in the
case of Concern, PAI, PSI-SF, CIB-Sensitivity, and
CIB-Reciprocity the interdependence assumption was
supported empirically. In other words, spouses’ scores
on the pregnancy-related concerns measure, parenting
alliance, postnatal parental stress, parental sensitivity,

and dyadic reciprocity were interdependent. These
preliminary results supported the use of the dyadic
framework, where both the actor’s and the partner’s
effects were estimated. First, an unconstraint model
was tested to examine whether the two actors’ effects
and the two partners’ effects were not different one
from the other. These effects are presented in Table III
under the “Mother” and “Father” rows. Second, the
mother’s and father’s effects were constrained to be
equal. The constrained model is presented under the
“All” row. Note that standardized estimates are
shown for the unconstraint models, and unstandar-
dized for the constrained model. The Wald’s test was
used to examine whether the two actor effects and the
two partner effects were significantly different. Model
1 tested the hypothesis regarding actor and partner
prenatal BDI effect on postnatal PSI-SF scores. As can
be seen in Table III, prenatal BDI had an actor effect
on postnatal PSI-SF so that higher scores on the BDI
measure were associated with higher PSI-SF scores for
both mothers and fathers and there was no cross effect
within the dyads. In other words, mothers’ prenatal
BDI scores predicted their own postnatal PSI-SF
scores, but did not predict their spouses’ postnatal
PSI-SF scores. Similarly, fathers’ prenatal BDI scores
predicted their own postnatal PSI-SF scores, but did
not predict their spouses’ postnatal PSI-SF scores. The
Wald’s test showed that the two actor effects as well
as the two partner effects were not different. Model 2
tested the predicting effect of prenatal Concern on
postnatal PSI-SF and showed only mothers’ actor
effect so that prenatal pregnancy-related concerns pre-
dicted postnatal parental stress, but only for mothers.
Models 5 and 6 tested the predicting effects of pre-
natal BDI and Concern scores on postnatal PSOC-
Satisfaction scores, respectively. Results showed a
significant negative association for both measures so
that when either prenatal BDI or Concern increased,
parental postnatal sense of satisfaction decreased, but
only for mothers and not for fathers, and this effect

Table II. Within Pairs’ Correlations

Research measurement Intraclass
correlation

Within dyad
correlations

n

Prenatal distress: BDI .00 �.17 20
Prenatal distress: concern .28 .23 21
Postnatal PSOC satisfaction .00 .32 25
Postnatal PSOC efficacy .00 �.20 26
Postnatal PAI .23 .22 30
Postnatal PSI-SF .31 .36* 31
CIB sensitivity .25 .41* 26
CIB reciprocity .32 .44* 26

Note. BDI¼Beck Depression Inventory—Short Form;

PSOC¼Parenting Sense of Competence Scale; PAI¼Parenting
Alliance Inventory; PSI-SF¼Parenting Stress Index—Short Form;

CIB¼Coding Interactive Behavior.
*p< .05.
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Table III. Dyadic Regression Estimates to Testing Associations Between Prenatal Distress and Postnatal Adaptation

Model Actor effect Wald’s test Partner effect Wald’s test
SE (B) SE (B)

Model 1
DV: Postnatal PSI-SF Father 0.49*** 2.10 �0.09 0.20
IV: Prenatal Distress—BDI (0.12) (0.17)
AIC¼79.00 Mother 0.34** �0.20
BIC¼ 107.59 (0.11) (0.12)
R2: 0.16; 0.18a All 0.48*** �0.22

(0.13) (0.15)
Model 2

DV: Postnatal PSI-SF Father 0.01 2.48 0.07 2.53
IV: Prenatal Distress—Concern (0.16) (0.17)
AIC¼443.58 Mother 0.37* �0.31
BIC¼ 472.16 (0.16) (0.18)
R2: 0.05; 0.06 All 0.06* �0.03

(0.03) (0.03)
Model 3

DV: Postnatal PSOC Efficacy Father 0.08 0.30 �0.34 2.40
(0.15) (0.20)IV: Prenatal Distress—BDI

AIC¼207.70 Mother �0.02 0.09
(0.20)BIC¼ 236.28 (0.12)

R2: 0.03; 0.02 All �0.04 �0.37
(0.39)(0.21)

Model 4
DV: Postnatal PSOC Efficacy Father 0.07 0.32 0.19 2.40

(0.22) (0.26)IV: Prenatal Distress—Concern
AIC¼553.30 Mother �0.07 0.30
BIC¼ 581.88 (0.16) (0.19)
R2: 0.05; 0.08 All �0.01 0.10�

(0.05) (0.06)
Model 5

DV: PSOC Satisfaction Father �0.23� 0.05 0.21 1.53
IV: Prenatal Distress—BDI (0.12) (0.11)
AIC¼202.11 Mother �0.26*** �0.04
BIC¼ 230.69 (0.07) (0.16)
R2: 0.06; 0.09 All �0.54** 0.28

(0.26)
Model 6

DV: PSOC Satisfaction Father �0.08 1.73 0.12 0.03
IV: Prenatal Distress—Concern (0.17) (0.16)
AIC¼552.23 Mother �0.37** 0.18

(0.14) (0.21)BIC¼ 580.82
R2: 0.06; 0.08 All �0.11* �0.10

(0.05) (0.06)
Model 7

DV: PAI Father �0.24 0.06 0.01 0.01
(0.19) (0.12)IV: Prenatal Distress—BDI

AIC¼153.14 Mother �0.25 �0.01
BIC¼ 181.73 (0.19) (0.17)
R2: 0.08; 0.05 All �0.42 �0.002

(0.14)(0.27)
Model 8

DV: PAI Father �0.15 3.39� 0.33* 5.74*
IV: Prenatal Distress—Concern (0.17) (0.14)
AIC¼487.48 Mother �0.45** 0.64***

(0.16) (0.10)BIC¼ 516.06
R2: 0.26; 0.16 All �0.09** 0.12***

(0.03) (0.04)
Model 9

DV: CIB Sensitivity Father 0.06 �0.27�
IV: Prenatal Distress—BDI (0.41) (0.43)
AIC¼197.13 Mother �0.31� 0.07
BIC¼ 230.48 (0.34) (0.32)
R2: 0.08; 0.11 All �0.51 �0.38

(continued)
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did not cross from actor to partner. Model 8 showed a
complicated association between prenatal Concern
and postnatal PAI. Accordingly, mothers’ prenatal
Concern scores were negatively associated with their
own reports of parenting alliance, so that higher level
of Concern was associated with lower reports of par-
enting alliance. No such effects were found for fathers.
However, for both mothers and fathers a positive part-
ner effect was found, so that higher partner prenatal
Concern scores predicted higher responder postnatal
parenting alliance reports. In this model, the two cross
effects were found significantly different, and the two
direct effects were nearly different. Finally, Model 10,
testing the effect of prenatal BDI on CIB dyadic reci-
procity showed a negative actor’s effect for mothers
and a negative partner’s effect for fathers. In other
words, higher prenatal BDI scores among women
were associated with lower maternal dyadic reci-
procity during mother–infant interaction, and higher
fathers’ prenatal BDI scores were also associated with
lower dyadic reciprocity among the mothers when
interacting with the infant, but not among fathers
when interacting with their infants. Contrary to pre-
diction, postnatal PSOC efficacy and CIB Sensitivity
were not associated with any of the prenatal distress
variables.

HRP and Pre- and Postnatal Emotional and

Behavioral Parental Adaptation
To test the hypothesis regarding the impact of preg-
nancy risk on postnatal adaptation, the two pregnancy
risk groups (HRP, LRP) were compared using the
GLM multivariate and univariate analyses (SPSS
20.0), as described above. Pregnancy risk group, gen-
der and risk group� gender were entered as IVs. The
variables “primigravida,” “parent’s age,” and “gesta-
tional age” were used as covariates to control for pos-
sible confounding effects. Table IV presents the
models tested. In the first model, the effect of the IVs
was tested on the DVs “PSI-SF,” “PSOC-
Satisfaction,” “PSOC-Efficacy,” and “PAI.” In
Models 2 and 3, the effects of the IVs were tested for
the DVs “CIB Sensitivity” and “CIB Reciprocity,” re-
spectively. When significant multivariate effects were
found, they were followed by univariate analysis.
Table IV shows the means and the standard deviations
of the HRP and LRP groups, as well as the F and g2

values and power level for the models as well as uni-
variate F values for group, gender, and group� gender
interaction for each dependent variable tested. Results
showed the first multivariate model to be marginally
significant, explaining 10% of the variance and with
moderate power. Of the DVs tested by the model,

Table III. Continued

Model Actor effect Wald’s test Partner effect Wald’s test
SE (B) SE (B)

(0.33) (0.37)
Model 10

DV: CIB Reciprocity Father 0.11 �0.29**
IV: Prenatal Distress—BDI (0.14) (13)
AIC¼275.93 Mother �0.30** 0.05
BIC¼ 304.51 (0.13) (0.22)
R2: 0.07; 0.09 All �0.78� �0.82

(0.43) (0.51)
Model 11

DV: CIB Sensitivity Father �0.06 �0.03
(0.18)IV: Prenatal Distress—Concern (23)

AIC¼547.39 Mother �0.21 0.42�
BIC¼ 580.74 (0.15) (0.24)
R2: 0.03; 0.06 All �0.07 0.07

(0.51) (0.08)
Model 12

DV: CIB Reciprocity Father 0.03 0.02
(0.22) (0.16)IV: Prenatal Distress—Concern

AIC¼626.33 Mother �0.15 0.03
BIC¼ 654.91 0.30(0.15)
R2: 0.01; 0.02 All �0.07 0.01

(0.07) (0.10)

Note. BDI¼Beck Depression Inventory—Short Form; PSOC¼Parenting Sense of Competence Scale; PAI¼Parenting Alliance Inventory;

PSI-SF¼Parenting Stress Index—Short Form; CIB¼Coding Interactive Behavior; DV¼Dependent Variable; IV¼ Independent Variable;
AIC¼Akaike Information Criterion; BIC¼Bayesian Information Criterion.

***p< .001; **p< .01; *p< .05; �p< .10.
aFirst R2 refers to mother and second to father.
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significant differences were found only for PSI-SF,
where group and gender had a marginally significant
effect. Inspecting the plot of PSI-SF revealed that
fathers tended to report less stress than mothers and
both mothers and fathers in the HRP group reported
lower postnatal parenting stress. In the second model,
differences in CIB Sensitivity by group and gender
were tested and were found significant for both group
and gender. Inspecting the plot revealed that fathers as
a group showed less sensitivity and both fathers and
mothers in the HRP group displayed less sensitivity
when interacting with their infant. Marginally signifi-
cant differences between pregnancy risk groups and
significant gender differences were evidenced on CIB
Reciprocity variable. Accordingly, fathers displayed
significantly lower reciprocity compared with mothers
when interacting with the infant, and mothers and
fathers in the HRP group displayed lower reciprocity
compared with LRP parents.

Discussion

The present study examined the effects of HRP and
prenatal distress on parental postnatal adaptation.
The study used a prospective longitudinal design.
Prenatal distress was determined by parents’ reports of
depressive symptoms and pregnancy-related concerns
during mid pregnancy. Postnatal adaptation was as-
sessed by collecting subjective reports of stress, com-
petence, and parenting alliance and by observing early
parent–infant relational patterns. It was hypothesized
that HRP and prenatal distress interfere with postnatal
adaptation, so that parents experiencing HRP or high
prenatal distress will report higher parental stress,
lower parental competence and satisfaction, and
decreased sense of parenting alliance. It was also
hypothesized that HRP and prenatal distress interfere

with early parenting, so that parents experiencing
these conditions will show less favorable relational
patterns during dyadic observations, therefore, lower
parental sensitivity and reciprocity. To test the hy-
pothesis regarding negative effects of prenatal distress
on postnatal adaptation, the Actor–Partner
Interdependence model (APIM, Kenny, Kashy, &
Cook, 2006) was used and actor and partner/cross ef-
fects of prenatal distress on postnatal adaptation were
examined. To test the hypothesis regarding a negative
effect of HRP on postnatal adaptation, mean-group
differences between the high and low pregnancy risk
groups on postnatal adaptation were examined.

The study’s hypotheses regarding a negative effect
of prenatal distress on postnatal adaptation were
largely supported. Several indications of actor effects
were found. Higher levels of prenatal depression
symptoms predicted higher postpartum parental stress
among mothers and fathers. Higher levels of depres-
sion symptoms and pregnancy-related concerns also
predicted lower levels of postnatal satisfaction with
parenting, but only among mothers. Elevated prenatal
concerns were also predictive of lower sense of paren-
tal alliance among mothers. Furthermore, partner ef-
fects were found in the case of prenatal concerns and
parenting alliance; however, they were in the reverse
direction than predicted. Elevated Concern in mothers
predicted higher reports of parenting alliance among
fathers, and similarly, higher prenatal Concern in
fathers predicted higher reports of parenting alliance
among mothers. Finally, elevated reports of depression
symptoms among mothers were associated with lower
maternal reciprocity during the mother–infant inter-
action. Fathers’ higher depression symptoms during
pregnancy did not predict paternal observed reci-
procity during father–infant interaction; however,

Table IV. Group Differences Between High- and Low-Risk Pregnancy Parents in Postnatal Adaptation

HRP group LRP group

Mothers Fathers Mothers Fathers Wilks’ g2 Observed Univariate Univariate Univariate N
N¼ 32 N¼21 N¼ 36 N¼ 22 Lambda Model Power F F F

F Model Group gender Group x
Gender

Model 1 M (SD) M (SD) M (SD) M (SD) 2.08† .10 .59 87
PSI-SF 1.90 (0.36) 1.80 (0.43) 1.91 (0.32) 1.86 (0.33) 3.73††† 2.89†

PSOC-SAT 3.61 (0.62) 3.90 (0.75) 3.78 (0.54) 3.96 (0.55) .25 .00
PSOC-EFF 4.18 (0.59) 4.09 (0.66) 4.08 (0.52) 4.06 (0.49) .00 2.49
PAI 4.22 (0.64) 4.49 (0.37) 4.36 (0.43) 4.42 (0.37) .00 1.20

Model 2 88
CIB SENS 4.08 (0.66) 3.51 (0.94) 4.46 (0.30) 4.30 (0.46) .09 .77 7.52** 4.65* 2.00

Model 3 88
CIB RECIP 3.64 (1.05) 3.01 (1.09) 4.20 (0.74) 3.50 (0.91) .04 .42 3.14†† 8.53** .02

Note. PSI-SF¼Parenting Stress Index—Short Form; PSOC¼Parenting Sense of Competence Scale; PAI¼Parenting Alliance Inventory;
CIB¼Coding Interactive Behavior; SENS¼ Sensitivity; RECIP¼Reciprocity.

*p< .05; **p< .01; †††p¼ .06; ††p¼ .07; †p¼09.
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paternal depression symptoms predicted maternal
reciprocity with the infant.

The hypothesis regarding a negative effect of HRP
on postnatal adaptation was only partially supported.
As predicted, parents who experienced HRP displayed
less favorable parent–infant interactions, character-
ized by lower parental sensitivity and reciprocity com-
pared with LRP parents. These differences were
evidenced after controlling for differences in parents’
age, primigravida, and prematurity between the two
groups. In contrast, only marginally significant differ-
ences were found between the two groups in terms of
parents’ reports of subjective experiences of stress,
competence, and parenting alliance. Moreover, con-
trary to our prediction, HRP parents, as a group, re-
ported less postnatal parental stress, compared with
LRP parents. In the following sections, these findings
are discussed in terms of their interpretation, corrob-
oration with other studies, limitations, and clinical
significance.

Prenatal Distress and Postnatal Adaptation
The study’s results provide interesting, albeit prelimin-
ary and tentative, insights into the intrapersonal and
couple’s experience of parents experiencing prenatal
distress. First, the findings support the prediction re-
garding a negative impact of prenatal distress on post-
natal adaptation. As such, they corroborate a large
body of research documenting the negative sequelae of
perinatal depression and anxiety on expecting parents,
postnatal adaptation, and parent–infant relations
(Zelkowitz & Papageorgiou, 2012). The findings ex-
pand existing literature by reporting the negative ef-
fects of perinatal distress among mothers and fathers
alike. Together with other studies (Ahman, Lindgren,
& Sarkadi, 2012; Vreeswijk, Maas, Rijk, & van
Bakel, 2014; Wee et al., 2011), these findings highlight
the importance of paying attention to expecting
fathers’ emotional states during pregnancy and the
postpartum phase. To further understand the mechan-
ism linking prenatal distress and postnatal adaptation,
future studies should include assessment of postnatal
depression and anxiety symptoms to test whether pre-
natal distress affects postpartum adaptation directly
or whether the effects are mediated by postpartum
mood disorder (Matthey et al., 2003), which, as
shown in previous studies, is highly linked with pre-
natal anxiety and depression (Field, 2010).

The study’s findings add to accumulation data indi-
cating that prenatal distress interferes not only with a
parent’s own postnatal adaptation, but also affects the
marital relationship and the family system (Wee et al.,
2011). Specifically, in the current study, mothers who
reported many prenatal concerns experienced lower
parental alliance during the postpartum phase. Hence,
it appears that, on an intrapersonal level, expecting

mother’s distress affected negatively her view of the
father as a source of support and partnership.
However, a different picture emerged when interper-
sonal, couple-level processes were examined. Findings
showed that, contrary to prediction, parents’ own con-
cerns regarding the pregnancy and the well-being of
the mother and fetus were associated with higher re-
ports of subjective parenting alliance in spouses.
Stated differently, when parents reported a lot of con-
cerns prenatally, their spouses experienced the cou-
ple’s relationship as mutual and cooperative. It can be
speculated, albeit tentatively, that, when a parent is
open about his or her concerns prenatally, she may
share these feelings with her spouse, which eventually
may contribute to a strong subjective appraisal of par-
enting alliance. This hypothesis is further supported
by the high interdependence found in our study be-
tween spouses’ level of prenatal Concern and reports
of parental alliance. If replicated in future, larger, and
more diverse samples, mutual sharing of prenatal con-
cerns can be recommended and encouraged as part of
prenatal preventive and therapeutic interventions.

Partner effect was also detected between fathers’
prenatal depression symptoms and maternal dyadic
reciprocity. However, no such effect was found be-
tween mothers’ depression symptoms and fathers’
observed reciprocity. A similar pattern of asymmet-
rical intercouple influence and lack of bidirectionality
was reported in a longitudinal study assessing partner
effect among couples undergoing infertility treatment
(Knoll et al., 2009). In this study, a negative partner
effect was found between fathers’ depressive symp-
toms and their female partners’ stress appraisals, but
not vice versa. Taken together, and if replicated in fu-
ture studies, these findings raise the possibility that
women are more susceptible than men to the negative
impact of their spouses’ distress during pregnancy and
shortly after birth. Hence, understanding the in-
tercouple dynamics regarding the transmission of early
distress can have therapeutic implications (Reed et al.,
2013).

HRP and Postnatal Adaptation
The current study also sought to examine the postna-
tal sequelae of HRP in terms of the transition to par-
enthood and postnatal adaptation. As predicted, HRP
couples displayed less favorable parental interactive
patterns with their infants, reflected by lower parental
sensitivity and lower dyadic reciprocity during parent–
infant interactions. These findings are consistent with
previous studies, which argued that HRP is a risk fac-
tor for parental adaptation (Levy-Shiff et al., 2002;
Mercer & Ferketich, 1990; Zadeh et al., 2012),
Importantly, the group differences that emerged could
not be attributed to infants’ prematurity, which has
been associated with less positive parenting behavior
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(Feldman, 2007). These findings are suggestive of
complicated parental adaptation process among HRP
families and difficulty entering a more attentive paren-
tal stance toward the newborn infant. Longitudinal
studies are needed to find out whether these less favor-
able behavioral patterns are eased over time and
whether they pose long-term risk for the infant’s soci-
oemotional development.

In contrast to the above reported differences between
the two pregnancy risk groups, no differences were
found between HRP and LRP parents in their reports of
parental satisfaction and efficacy and their perceived
parenting alliance. Moreover, HRP parents reported
lower levels of parental stress compared with LRP par-
ents. On one hand, an earlier research similarly reported
no differences between HRP and LRP in reported par-
enting stress, depression, or anxiety (Dulude et al., 2002)
and a greater sense of efficacy at the early stages of par-
enthood among HRP parents (Dulude et al., 2000). The
authors concluded that HRP couples, more than LRP
couples, need to make earlier psychological adjustments
to deal with and accommodate for the risky pregnancy.
These accommodations lead them to develop a more
realistic view on the expected adjustments associated
with parental demands and responsibilities (Dulude
et al., 2002). On the other hand, the differences in
observed behaviors among the two groups, which were
evidenced in our study, as well as other studies presented
above, call for further investigation of this issue.
Discrepancy between observation and self-report data is
not rare in the literature (De Falco et al., 2014; Keren
et al., 2003) and may be related to the argument that ob-
servations can capture more subtle aspects of interper-
sonal patters, tapping into nonverbal, less conscious
aspects of the relationship (Shai & Belsky, 2011).
Furthermore, self-report measures have been criticized
for being subject to social desirability bias, especially
when parenting experiences and practices are considered
(Rodriguez, Russa, & Harmon, 2011). Taken together,
it is possible that the lack of significant group differences
on most of the self-report measures, as well as the reports
of low parenting stress provided by HRP parents reflect
social desirability or group compensation biases. In sum,
larger studies, which include both parental reports and
observations of parenting behaviors, are needed to fur-
ther understand the experience of HRP parents.

Study Limitations and Suggestions for
Future Research
The study’s design supported and elaborated previous
findings by providing a longitudinal, prospective view
on the associations between prenatal emotional dis-
tress and postpartum parental emotional and behav-
ioral adaptation in the context of HRP. However, it
has some methodological limitations that need to be
acknowledged. The study’s longitudinal design and

the inclusion of observational measures required
highly cooperative families. This led to a relatively
high attrition rate and a small sample size, especially
with regard to fathers, which decreased the study’s
power and effect sizes, limited our ability to detect
additional significant results, and restricted the gener-
alizability of the findings. Comparisons between drop-
outs and study’s participants did not yield significant
group differences on background information and
study’s T1 measures; however, it is possible that the
participating group differed in some other aspect, not
accounted for by the study, which may limit the gener-
alizability and validity of the current findings. It is
also of notice that recruitment was on a voluntary
basis, which may have resulted in self-selection bias.
Furthermore, the present sample was homogeneous,
constituting mostly of secular Israeli participants of
middle to high income, limiting the generalizability of
the current findings to other populations. Finally, one
of the study’s inclusion criteria was lack of preexisting
psychiatric disorder. This criterion was used to assure
that the distress reported by parents could be attrib-
uted to the pregnancy rather than other confounding
conditions (e.g., getting off psychiatric medications
during pregnancy). However, excluding parents with
preexisting psychiatric disorders may have limited our
ability to detect significant associations between vari-
ables. For example, many participants reported none
or few depression symptoms on the BDI, resulting in a
skewed distribution with low variance. Future studies
should consider including parents with preexisting
psychiatric conditions as well as more diversified
backgrounds. Lastly, the current study assessed pre-
natal concerns by presenting expecting parents with a
set of three questions tapping worries related to the
mother, fetus, and pregnancy status. Additional stud-
ies following similar longitudinal design with larger
samples consisting of heterosexual as well as homo-
sexual couples are needed to enhance our understand-
ing of the impact of prenatal distress and HRP on
postnatal adaptation. These studies can follow fami-
lies longitudinally from before conception and into the
child’s early years and include multiple sources of data
such as validated questionnaires, clinical interviews,
and diversified observations.

Clinical Implications

The study’s findings have several clinical implications.
First, the findings indicate that prenatal distress, and
to some degree HRP, are risk factors that may hinder
postnatal adaptation and may interfere with the early
formation of parent–infant relationship. Therefore,
expecting parents’ prenatal distress should be assessed
routinely, and especially if HRP or pregnancy compli-
cations are diagnosed. Furthermore, the findings
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suggest that psychological intervention should be
offered to distressed parents as early as possible, pref-
erably during the perinatal phase, to ameliorate de-
pressive and anxiety symptoms. Trained staff should
be available for parents who experience many preg-
nancy-related concerns by providing information and
assurance. Pediatric and medical staff psychologists,
familiar with the medical procedures and the psycho-
logical processes during pregnancy, should be part of
the perinatal as well as postnatal unit teams so that
they can provide psychological consultations when
needed and work with the medical staff to identify
and support families in need. Furthermore, the find-
ings corroborate accumulating evidence that fathers,
alongside expecting mothers, undergo complex psy-
chological processes during the perinatal and postna-
tal phases. Perinatal and postnatal adaptation involves
both intrapersonal and interpersonal processes.
Therefore, prevention and intervention programs dur-
ing pregnancy and early parenthood should work with
the whole family and focus on strengthening the mari-
tal relations and enhancing parenting alliance.
Parenting alliance may serve as a protective factor that
may decrease parental stress and enhance competence
in the context of prenatal distress and pregnancy com-
plications. Therefore, pediatric psychologists can use
family- and couple-informed therapeutic interventions
to enhance spousal support among families undergo-
ing pregnancy-related crisis.
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