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A B S T R A C T

The purpose of the study was to determine the relationship between men's prenatal and postnatal depressive
symptom (PDS). In a descriptive study, 403 fathers meeting the inclusion criteria were enrolled using Poisson
random sampling method from public health clinics in Zanjan, Iran. All participants were selected in the third
trimester of pregnancy and were followed up eight weeks after childbirth. The Edinburgh Postnatal Depression
Scale (EPDS) was used to screen the participants for depressive symptoms. Data was analyzed using descriptive
test, Path analysis at a confidence level of 95%. Results showed that the effect of the prenatal depressive
symptoms on PDS had perfect good fitness indices. A high level of prenatal depressive symptoms predicted a
high level of PDS. We found significant total mediating effects of state, trait, and total anxiety on PDS. The total
moderating effect of income on PDS was not statistically significant. These results suggest that a high level of
prenatal depressive symptoms is a risk factor for a high level of PDS. Therefore, health providers should pay
more attention to the psychological health of fathers during the pre and postpartum period. The predictor factors
should be considered in both intervention and clinical assessment of paternal PDS.

1. Introduction

Pregnancy and the transition to parenthood involve major psycho-
logical and social changes in men and women (Teixeira et al., 2009).
These changes may lead to increased vulnerability to psychological
distress (Epifanio et al., 2015). In this context, functional and psycho-
logical changes related to childbirth have been studied in women more
than in men (Iles et al., 2011). Fathers’ confidence in their parenting
ability may contribute to their postnatal mental health (Giallo et al.,
2013). A meta-analysis study has shown that fathers also experience
postpartum depressive symptom, so that the prevalence of paternal
perinatal depression to be 10.4% between the beginning of the first
trimester of pregnancy and the end of the first postpartum year, with an
increase to 25% between three and 6 months after birth (Paulson and
Bazemore 2010). In a recent study, 28% and 36% fathers have reported
postnatal depression symptom in an Irish and an Iranian study, re-
spectively (Philpott and Corcoran 2018, Ghanei et al. 2015). The
transition to fatherhood affects men's health and it can also have a
serious impact on the wellbeing of their partner and the healthy de-
velopment of their infants (Nishimura et al., 2015; Lucassen et al.,
2017).

There are psychopathological differences between men and women
in the main symptoms of depression (Ghanei et al. 2015). Studies have
shown that anger episodes, alcohol, and drug abuse are symptoms that
more often occur in men suffering from depression (Schuch et al.,
2014). In terms of individual characteristics, men who are young or
have a past history of mental health difficulties, history of life or family
stress, low social support, maternal depressive symptoms, and poor
marital relationships are more likely to experience postnatal depression
(Spector 2006; Nath et al., 2016).

A secondary data analysis of 12,396 families with infants born in the
years 2000–2001 revealed that fathers’ unemployment, marital conflict,
rented housing, and low family income were associated with higher
paternal depressive symptoms (Nath et al., 2016). Although, review of
men's psychological changes during pre and postnatal periods showed
that labor and birth were most strongly affected by emotional moments;
however, the postnatal period was affected by environmental factors
(Genesoni and Tallandini 2009). There is insufficient information re-
lated to predictors of men's depressive symptoms pre and post child-
birth, because most of the studies have focused on depression in the
postpartum period only. Also it is uncertain whether the pre or post-
natal period is a time of increased risk for men's depression or anxiety
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(Wee et al., 2011; Barlow et al., 2014). Anxiety disorder has been
identified as a relevant risk factor for postnatal depression in mothers
but in men has been analyzed in a limited number of studies
(Figueiredo and Conde 2011; Iliadis et al., 2015). This body of evidence
highlights the need for research focused on identifying the anxiety as
mediating factors that play a role in the onset and chronicity of post-
natal depression in fathers.

In the Muslim communities, the man is considered to be the head of
the household and the main breadwinner and a father's status has
special respect (Hussain and Altaf, 2015). Therefore, awareness of
psychological change and its predictor in fathers, especially during the
postnatal period, is a necessity in providing the data to inform public
policies, planning or intervention related to the emotional health of
men. This study aimed to determine the relationship between fathers’
prenatal depressive symptoms and postnatal depression using a Path
model.

2. Method

2.1. Study design/ ethical considerations

A cross-sectional study was conducted between March and May
2012. The expectant fathers who met the inclusion criteria were re-
cruited to the study from public health centers in Zanjan, a city at
northwest of Iran. This study was approved by Ethical Committee of
Zanjan University of Medical Sciences (No. 19.3-3-103 and code A- 10-
344–1). All the participants filled out and signed informed consent.

2.2. Sampling method/ sample size

Using the Poisson random sampling method, 403 fathers were en-
rolled in 21 public health clinics, from March to May 2012. Considering
the prevalence of fathers’ depression (p=10%, d=0.03, and
ά=0.05) we needed 388 participants (Figueiredo and Conde 2011).
However, considering 10% sample attrition, the actual sample size for
this study was 420 participants.

2.3. Participants

The inclusion criteria included fathers living in Zanjan, whose
partners were in the third trimester of their normal pregnancy and who
had full-term, singleton, healthy babies. Those who had child ab-
normality, poor pregnancy outcome, and complications such as hy-
pertension and diabetes were excluded.

2.4. Data collection instruments

Data collection instruments were a questionnaire including demo-
graphics and obstetric characteristics, an anxiety instrument, and the
Edinburgh postnatal depression scale (EPDS).

2.4.1. Demographic and obstetric questionnaire
Demographic and obstetric data included age, age at marriage,

education, occupation, insurance, family income status, history of fa-
therhood, method of delivery, sex of the child, and planned pregnancy.

2.4.2. Anxiety questionnaire
State anxiety was assessed by the State-Trait Anxiety Inventory

(STAI-S) (40 items) developed by Spielberger (1983). There are two
subscales within this measure: the State Anxiety Scale (S-Anxiety); and
the Trait Anxiety Scale. State anxiety can be defined as fear, nervous-
ness, discomfort, etc. This type of anxiety refers more to how a person is
feeling at the time of a perceived threat and is considered temporary.
Trait anxiety can be defined as feelings of stress, worry, discomfort, etc.
This is usually perceived as how people feel across typical situations
that everyone experiences on a daily basis. Each type of anxiety has its

own scale of 20 different questions that are scored in 4-point of the
Likert scale. Each measure has a different rating scale. The 4-point scale
for State-anxiety is as follows: (1) not at all; (2) somewhat; (3) mod-
erately so; (4) very much so. The 4-point scale for trait anxiety is as
follows: (1) almost never; (2) sometimes; (3) often; (4) almost always.
Item scores were added to obtain subtest total scores
(Spielberger 1983). Scores ranged from 20 to 80 for subscales, with
higher scores correlating with greater anxiety. The STAI is a widely-
used measure of general anxiety, and is available in many different
languages; also, several studies have been using this instrument pre and
postnatal in both women and men (Genesoni and Tallandini 2009;
Figueiredo and Conde 2011). The Persian version has shown good in-
ternal consistency (Sadoughi et al., 2008). In this study, its content
validity was determined through the opinion of experts and its relia-
bility was verified using Cronbach's alpha 0.88–0.89. A higher mean
score demonstrates higher clinical anxiety.

2.4.3. Postnatal depression questionnaire
The EPDS is a 10-item scale for assessing postnatal depressive

symptoms developed by Cox et al. (1987).The Iranian version of the
EPDS has been validated among Iranian women and its psychometric
performance is comparable to the original scale (Montazeri et al.,
2007). In this study, its reliability was approved by calculating Cron-
bach's alpha of 0.73. EPDS was completed in two stages by subjects; the
first stage was in the third trimester (mean gestational age
35.60 ± 2.26), and the second stage was eight weeks after childbirth.
Cut-off point≥ 10 was considered clinically at risk of depression
(Figueiredo and Conde 2011).

2.5. Procedure

All participants were selected in the third trimester of pregnancy
and were followed up eight weeks after childbirth. In this study, a total
of 420 participants were enrolled. Seventeen questionnaires have not
been analyzed due to incomplete data and having exclusion criteria. To
avoid further loss of data, we did not exclude questionnaires with in-
complete demographic data; therefore differences in number for each
variable in tables are due to loss of some demographic data. The data
collection process is presented in Fig. 1.

Hypothesized mediators were assessed using Structural Equation
Modeling (SEM). The model included postnatal depressive symptom at
8 weeks after childbirth (dependent variable); anxiety (mediators), in-
come (moderator), and prenatal depressive symptom (independent
variable). (Fig 2).

2.6. Statistical analysis

Bivariate correlations were used to analyze the degree of association
between postnatal depressive symptoms with age, age at marriage, fa-
mily income status, total anxiety score, state and trait anxiety, and
prenatal depressive symptom. We conducted separate logistic regres-
sion models to test hypothesized moderators (Education, Occupation,
Insurance Status, First-time fatherhood, Type of child delivery, Child
Sex, Planned pregnancy). Baseline data analyzed using descriptive
statistic. Analyses were performed with the Statistical Package for the
Social Sciences, version 11.5 (SPSS Inc., Chicago, IL, USA). The sig-
nificance of each test was set at P=0.05.

Path analysis describes the relationships and correlations between
variables. It also distinguishes direct, indirect, and total effects. Direct
effects show association of one variable with another net of the indirect
paths specified in the model. Indirect effects show association of one
variable with another, mediated through other variables in the model
computed as the product of paths linking variables. Total effect is the
sum of direct and indirect effects.

Our data did not have a normal distribution in the uni-variate test;
therefore, the most extreme values were checked for being an outlier.
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The score scale was changed by taking the square root so that the
distribution looks like a normal distribution. Indices for fitting the
model are as follows: comparative fit index and goodness fit index, with
accepted values over 0.9. For the root mean square error of approx-
imation (RMSEA), the values equal to or less than 0.05 indicate a good
fit. The chi-square to the degree of freedom index (χ2/df) less than two
was accepted and indicates a good fit (Hooper et al., 2008). LISREL
version 8.80 software was used to perform statistical analysis with the
application of Path analysis. P-value was significant at 0.05.

3. Results

3.1. Demographic

The means and standard deviations (SD) of the age and age at
marriage were 30.8 (5.8) and 24.8 (4.0) years, respectively. The highest

percentage of subjects were high school level educated (48.7%), self-
employed (58.6%), and in the age group 31–40 years (79.6%). Their
mean monthly family income was $149.47. About 51.1% of them were
first-time fathers and almost 72% had an medical insurance card. The
highest these pregnancies were planned (85.6%) and were of vaginal
delivery (80.8%). 50.1% of the babies were female (Table 1).

3.2. Anxiety

The median of total anxiety score (the 40 items), state anxiety, and
trait anxiety were 66.00, 32.00, 33.00, respectively. The range of scores
for total score was 40–133 and the two subscales ranged from 20 to 69.

The quartile of the total, state and trait anxiety have been shown in
Table 2.

Fig. 1. The process of data collection.

Fig. 2. Hypothesized pathway in the association between postnatal depression with prenatal depression, postnatal anxiety, and family income.
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3.3. Prenatal depressive symptom

The median of prenatal depressive symptom score was 7.00 and
ranged from 0 to 23. With a cut-off point of 10, 23.3% (94 persons) of
fathers showed a high level of prenatal depressive symptoms.

3.4. Postnatal depressive symptom

The median of postnatal depressive symptom score was 7.00 and
ranged from 0 to 29. With a cut-off point of 10, 19.6% (79 persons) of
fathers showed a high level of postnatal depressive symptom. The study
showed that the rate of depressive symptoms among expectant fathers
decreased across eight weeks postpartum compared with the third tri-
mester.

3.5. Postnatal depressive symptom and moderators

We did not find any moderating effects of education, occupation, or
insurance status on postnatal depressive symptoms. Neither did we find
any correlation between first-time fatherhood, method of delivery, the
sex of the child, and whether or not the pregnancy was planned preg-
nancy on postnatal depressive symptoms. There was a negative sig-
nificant correlation between postnatal depressive symptom with family
income (Rs=− 0.13). While the relationship between age and age at
marriage was not significant (Table 3).

3.6. Postnatal depressive symptom and mediating effects

There was a positive significant correlation between postnatal de-
pressive symptom with total anxiety score (Rs= 0.51), state anxiety
(Rs= 0.50), trait anxiety (Rs= 0.49), and prenatal depressive symptom

(Rs= 0.53). Prenatal depressive symptom had a positive significant
correlation with total (Rs= 0.43) anxiety, trait (Rs= 0.41) anxiety and
state (Rs= 0.43) anxiety (Table 3).

The effect of anxiety and prenatal depressive symptoms on postnatal
depressive symptoms based on the conceptual model had perfectly good
fitness indices (Table 4). We found significant total mediating effects of
state anxiety (0.35)), trait anxiety (0.29), total anxiety (0.70) and pre-
natal depressive symptoms (0.31) on postnatal depressive symptoms.
The total moderating effect of income on postnatal depressive symp-
toms was −0.08 but it was not statistically significant (Fig 3). Trait
anxiety among the indirect paths had a significant effect on postnatal
depressive symptoms than its direct effect. The direct effect of total
anxiety was more than the indirect effect on postnatal depressive
symptoms. A high level of prenatal depressive symptoms predicted a
high level of paternal postnatal depressive symptoms (Table 5)

4. Discussion

4.1. The rate of postnatal depressive symptom

The current study showed that the rate of depressive symptoms
among expectant fathers across the first eight weeks of the postpartum
period decreased compared to the third trimester. Our result confirmed
that pregnancy is a stressful period compared to the postpartum period
and it can significantly impact the well-being of an expectant father.
This finding was supported by other studies (Genesoni and Tallandini
2009; Veisani et al., 2018), and is not consistent with cross-sectional
designs reported by Figueiredo et al., which indicate that childbirth and
postnatal period is a time of increased risk for men to experience de-
pressive symptoms (Figueiredo and Conde 2011). Tehrani et al. in a
qualitative study explored the prenatal experience of Iranian Muslim
first-time fathers. They reported moderate mental and social changes
during this period and also offered that the antenatal period is a chance
for men to experience new emotions, associated with the shift from
manhood to fatherhood. It means that the antenatal period provides a
chance for men to adapt psychologically to the changes that are oc-
curring. They suggested that mental and social changes may be influ-
enced by fathers’ cultural backgrounds and beliefs (Tehrani et al.,
2015).

Our findings also revealed that the rate of postnatal depressive
symptoms was higher than in some countries such as Sweden (6.3%),
Japan (13.6%), Spain (3.4%), lower than Ireland (28%), an Iranian
study (36%), and similar to general population rate (20.9%) in an
Iranian study (Escribà-Agüir and Artazcoz 2011; Massoudi 2013,
Ghanei et al. 2015, Nishimura et al., 2015, Philpott and Corcoran 2018,
Veisani et al., 2018). These variations can be caused by differences in
data collection tools, cutting scores, time point collecting data, period
of follow up, cultural, social, and economic attributes.

Changing cultural expectations of fathers in Iranian society have
resulted in fathers taking on an increasing responsibility for their
children and in dual-earner families this has become the norm
(Maleki and Faghihzadeh 2016). In their parental roles, they also often
follow the instructions articulated in the Qur’ an. Therefore, there are
both spiritual and a biological link to the child (Serour 2008).

4.2. Postnatal depressive symptoms and mediating factors

Our findings showed that having prenatal depressive symptoms had
a direct effect on paternal postnatal depressive symptoms. In mediating
factors, trait anxiety had a significant indirect effect on postnatal de-
pressive symptoms than its direct effect. The direct effect of total an-
xiety was more than its indirect effect on postnatal depressive symp-
toms. This means that prenatal depressive symptoms, total, and trait
anxiety could significantly predict a higher level of paternal postnatal
depressive symptom. Our findings are consistent with the findings of
Nishimura et.al which indicated that experiencing a mental health

Table 1
Frequency (%) of father's demographic status (n= 403).

Variable Frequency (%)

Age(year) 20–30 52(12.9)
31–40 320(79.6)
≥ 41 30(7.5)

Marriage age (year) 16–20 204(50.9)
21–30 174(43.4)
31–40 23(5.7)

Education(grade) guidance ≤ 196(48.8)
High school- diploma 147(36.6)
Academic 59(14.7)

Occupation Worker 58(14.5)
Governmental Employee 69(17.2)
Shopkeeper 235(58.6)
Other 39(9.7)

Insurance Status Yes 286(71.6)
First-time fatherhood Yes 206(51.1)
Type of child delivery Normal vaginal delivery 325(80.8)
Child Sex Female 201(50.1)
Planed pregnancy Yes 344(85.6)

Table 2
The quartiles of the anxiety, pre and postnatal depressive symptom scores
(N=403).

٭ TRAIT.
ANX

٭٭ STATE
ANX

٭٭٭
TOTAL
ANX

٭٭٭٭
Postnatal
dep.

٭٭٭٭٭
Prenatal
dep.

Minimum 20.00 20.00 40.00 .00 .00
Maximum 69.00 69.00 133.00 29.00 25.00
Percentiles Q1 27.00 27.00 55.00 4.00 4.00

Q2 33.00 32.00 66.00 7.00 7.00
Q3 40.00 40.00 80.00 9.00 10.00

Trait٭ anxiety, ٭٭ State anxiety, ٭٭٭ Total anxiety, ٭٭٭٭ Postnatal depressive
symptom, ٭٭٭٭٭ Prenatal depressive symptom,
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problem and economic anxiety were the greatest contributing factors to
postnatal depressive symptoms (Nishimura et al., 2015). This suggests
that a history of mental health disorders can increase the risk of de-
veloping postnatal depressive symptoms. These findings were con-
firmed by another study (Koh et al., 2014).

Our results have revealed that having prenatal depressive symptoms
correlated with anxiety; so that a third trimester history of depressive
symptom was a contributing factor for postnatal anxiety. Anxiety dis-
orders during the postnatal period are common in both mothers and
fathers and are often comorbid with depressive episodes
(Cameron et al., 2016). Depression is less common in the postpartum
period in men than women (Veisani et al., 2018). Wee et al. study ex-
plored there is a significant relationship between stress, anxiety, and
depression during pregnancy and found that high levels of anxiety early
in pregnancy predicted high levels of depression and stress in late
pregnancy (Wee et al., 2015). This finding suggests that men experience
stress in a different way when they transit to a specific gender role (i.e.
fatherhood) and the adjustment to parenting within the family may be
challenging for the father and reflects significant adjustment difficulties
in parents. These results reiterate the need to distinguish psychological

symptoms provoked by normal psychological changes from the more
problematic symptoms developed during pregnancy and postpartum.

4.3. Postnatal depression and moderating factors

Demographic status plays an important role in pre or postnatal
depressive symptom of fathers (Spector 2006; Nath et al., 2016). In this
study, there was a slightly negative significant correlation between fa-
mily incomes with postnatal depressive symptoms. We did not find any
moderating effects of other demographic factors on postnatal depres-
sive symptom.

Our findings are consistent with Nath et al. Study. They demon-
strated that socioeconomic factors such as rented housing and low fa-
mily income are related to postnatal depressive symptoms (Nath et al.,
2016). Similar results have been reported in other studies (Cameron
et al., 2016; Philpott and Corcoran 2018). In the study by Boyce and
et.al the results of which were not inconsistent with our finding high

Table 3
Correlations between anxiety, age, marriage age, family income, prenatal and postnatal depressive symptom.

Postnatal depression Prenatal depression Total anxiety State anxiety Trait anxiety Age Marriage age Family income

Postnatal depression 1
Prenatal depression ٭0.53 1
Total anxiety ٭0.51 ٭0.43 1
State anxiety ٭0.50 ٭0.43 ٭0.95 1
Trait anxiety ٭0.49 ٭0.41 ٭0.95 ٭0.83 1
Age 0.05 0.01 −0.04 −0.04 −0.03 1
Marriage age 0.007 −0.04 0.001 0.002 −0.0001 ٭0.46 1
Family income ٭0.13− ٭0.22− ٭0.22− ٭0.20− ٭0.20− ٭0.18 1

٭ significant/ Spearman correlation test

Table 4
Goodness of Fit Indices for the Models.

CFI٭ GFI ٭٭ ٭٭٭ RMSEA Chi-Square df ٭٭٭٭ Chi-
square/df

P

PATH N=403 1.00 1.00 0.0001 3.81 6 0.635 0.70

:CFI٭ comparative fit index, ٭٭ GFI: goodness fit index, ٭٭٭ RMSEA: root mean
square error of approximation, ٭٭٭٭ Chi-square/df: chi-square to the degree of
freedom index.

Fig. 3. Final path model for effect of prenatal depression, anxiety, family income on postnatal depression. Total: Total anxiety score, Pre: prenatal depression, Post:
postnatal depression, State: state anxiety, Trait: trait anxiety.

Table 5
Path coefficients for, anxiety, income, and prenatal and postnatal depressive
symptom.

Predictor Variables EFFECT T-Value

Direct Indirect Total

Path Coefficients Prenatal depression 0.31 – 0.31 7.39
Total anxiety 0.56 0.14 0.70 5.97
State anxiety – 0.35 0.35 5.17
Trait anxiety −0.09 0.38 0.29 4.16
Family Income −0.08 – −0.08 −1.32
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levels of distress have also been reported among expectant fathers, with
the level of distress for new fathers falling after the birth and during the
first year of their infants’ lives (Boyce et al., 2007). In Iran, those with
low income attend health clinics to receive prenatal care. The socio-
demographic context of the current study should also be considered in
interpreting the current findings and their implications for future re-
search.

Finally, these results clearly suggested that paternal postnatal de-
pressive symptoms are a significant public health concern. The paternal
prenatal depressive symptom is a risk factor for developing postnatal
depressive symptoms. Health providers should pay more attention to
the psychological health of fathers during the postpartum period. The
predictors should be considered and incorporated into intervention and
clinical assessment of paternal postnatal depressive symptoms.

Limitation: The use of cross-sectional data does not reveal causality.
A cohort study would overcome this limitation. The majority of the
data, especially family income, were self-reported, which might lead to
under-reporting of results.
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