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Anxiety and depressive symptoms in women and men from
early pregnancy to 30 months postpartum

Catarina Canario ‘©* and Bérbara Figueiredo

School of Psychology, University of Minho, Braga, Portugal

ABSTRACT ARTICLE HISTORY
Aims: The aims of this study were to analyse the changes in anxiety Received 14 May 2016
and depression symptoms from early pregnancy to 30 months Accepted 6 June 2017
postpartum according to gender and parity. KEYWORDS
Method: 129 couples (N = 258) recruited from an obstetrics unit Anxiety and depression
completed self-report measures of anxiety and depression at each symptoms; pregnancy and
pregnancy trimester, childbirth, 3 and 30 months postpartum. Using postpartum; gender and
multilevel modelling, piecewise dyadic growth curve models were parity; dyadic growth curve
performed, assessing time, gender and parity as predictors of anxiety analyses

and depression symptoms.

Results: Anxiety and depression symptoms decreased from the first

trimester to 3 months postpartum and increased from 3 to 30 months

postpartum, returning to the baseline levels in the overall sample.

The symptoms were positively correlated within-dyad; in a given time

point when a partner reported more symptoms, the other reported

more symptoms as well. Changes in anxiety and depression symptoms

over time were different according to gender and parity, especially

from 3 to 30 months postpartum. Primiparous women revealed low

stable symptoms, whereas multiparous women revealed the steepest

symptoms increase (in comparison to primiparous men and women

and multiparous men).

Conclusions: This study corroborates the literature considering that

the transition to parenthood can last until the child’s age of 2 or 3 years.

Results point out that the risk for anxiety and depression symptoms

increasing over the postpartum period is greater for multiparous

and lesser for primiparous women. Future studies should explore

the factors that contribute to the high risk of symptoms increase

over the postpartum period for multiparous women. Screening and

intervention should target couples and not only women.

Introduction

Even though the transition to parenthood is acknowledged to be a normative life transition,
because it is expected and experienced by the vast majority of individuals and/or families
in the population (Cowan, 1991), it also represents a challenging period, requiring individual
and dyadic adjustment to several bio-psychosocial changes. Family distress and adaptation
can take place across several interrelated domains, which include the self, the couple and
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the family (Cowan & Cowan, 2012; Cowan, Cowan, Heming, & Miller, 1991). One of these
domains regards the characteristics of each parent, and includes aspects such as self-concept,
self-esteem, symptoms of depression and anxiety and emotional distress (Cowan & Cowan,
2012; Cowan et al., 1991).

In terms of the sense of self, one of the major challenges for individuals, both women and
men, is to cope with the impact of psychological changes (Cowan et al., 1991). As the tran-
sition to parenthood can last until the child’s age of 2-3 years (Cowan et al,, 1991), it is
important to study the symptoms of depression and anxiety in both men and women from
pregnancy through the first three years postpartum, due to the fact that these symptoms
have been found to significantly affect factors such as the couple’s relationship quality,
parent—child interaction and the overall child’s development (e.g. Dubber, Reck, Miiller, &
Gawlik, 2015; Giallo, Woolhouse, Gartland, Hiscock, & Brown, 2015; Parfitt & Ayers, 2009).

The adaptation to this transition is not limited to the first child - it also takes place when
a second or third child becomes part of the family. Recent literature suggests that psycho-
logical difficulties might exist not only for primiparous women but also for multiparous
women (e.g. Dipietro, Costigan, & Sipsma, 2008; Sutter-Dallay, Cosnefroy, Glatigny-Dallay,
Verdoux, & Rascle, 2012). Nevertheless, the particular challenges that pregnancy and the
postpartum period pose to primiparous and multiparous women and men, both individually
and as a dyad, in terms of their depression and anxiety symptoms remain unclear.

Anxiety and depression are two different conditions that can either occurindependently
or coexist (American Psychiatric Association, 2013). The symptoms have frequently been
jointly assessed in studies focused on the transition to parenthood, as they have often been
found to be comorbid during this period (e.g. Heron, O’Connor, Evans, Golding, & Glover,
2004; Kessler, Keller, & Wittchen, 2001; Wenzel, 2011).

Despite the great number of studies addressing anxiety and depression symptoms over
pregnancy and the postpartum period, conflicting evidence exists regarding the course of
symptoms over these periods. Some studies indicated an increase in women’s and men’s
depression symptoms from pregnancy to 12 months postpartum (e.g. Matthey, Barnett,
Ungerer, & Waters, 2000), and in men’s depression symptoms from pregnancy to 6 months
postpartum (e.g. Paulson & Bazemore, 2010). Other studies revealed the stability of women’s
anxiety and depression symptoms over pregnancy and the postpartum period (e.g. Giardinelli
et al.,, 2012; Heron et al., 2004). Recent studies identified a decrease in women’s anxiety
symptoms across pregnancy (e.g. Buist, Gotman, & Yonkers, 2011; Matthey & Ross-Hamid,
2012), and a decrease in women's anxiety and depression symptoms from pregnancy to 24
months postpartum (Dipietro et al., 2008). Further studies reported a decrease in both wom-
en’s and men’s anxiety and depression symptoms from pregnancy to 6 months postpartum
(Whisman, Davila, & Goodman, 2011).

Women'’s anxiety and/or depression symptoms during pregnancy and the postpartum
period have been studied extensively. Only recently, research has also begun to look at men
and determined that 10% of new fathers experience mental health difficulties, in addition
to reporting that paternal postnatal depression during the first year postpartum is predicted
by parenting distress, marital relationship quality and parenting efficacy (e.g. deMontigny,
Girard, Lacharité, Dubeau, & Devault, 2013; Singley & Edwards, 2015). Furthermore, only
recently has research started to include both members of the couple as participants, and
point out that women’s and men’s postpartum depression symptoms are positively
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associated (e.g. Don & Mickelson, 2012; Kerstis, Engstrom, Edlund, & Aarts, 2013; Perren, von
Wyl, Biirgin, Simoni, & von Klitzing, 2005).

Women were usually found to exhibit higher anxiety and depression symptoms than men
at the third pregnancy trimester, childbirth, 3 and 12 months postpartum (Escriba-Aguir &
Artazcoz, 2011; Escribe-Aguir, Gonzalez-Galarzo, Barona-Vilar, & Artazcoz, 2008); however,
data are somewhat inconsistent regarding gender effects over time. Some studies did not
identify gender effects on anxiety and depression symptoms over pregnancy and/or the
postpartum period (e.g. Parfitt, Pike, & Ayers, 2013; Perren et al., 2005), while in other studies,
anxiety symptoms were found to remain stable for women while decreasing for men from
late pregnancy to 12 months postpartum (Keeton, Perry-Jenkins, & Sayer, 2008). Furthermore,
in other studies depression symptoms were found to increase until 12 (Keeton et al., 2008)
or to decrease until 24 months postpartum (Rholes et al.,, 2011) in women while remaining
stable for men from late pregnancy to 12 and 24 months postpartum.

Studies assessing parity differences on anxiety and depression symptoms over pregnancy
and the postpartum period are rare and include mostly women (e.g. Di Florio et al., 2014;
Melo et al., 2012; Sutter-Dallay et al., 2012). As far as we can ascertain, data on the differences
of parity on men’s symptoms over pregnancy and the postpartum period are limited to a
single study determining lower psychological symptoms in primiparous men when com-
pared to multiparous men at the third trimester of pregnancy (Condon & Esuvaranathan,
1990). Moreover, results regarding parity effects on anxiety and depression symptoms over
pregnancy and the postpartum period are controversial. While some studies found no dif-
ferences in depression symptoms between primiparous and multiparous women during
the puerperium (e.g. Breitkopf et al., 2006; Giardinelli et al., 2012), others reported more
anxiety (Zanardo, Gasparetto, Giustardi, & Suppiej, 2009) and depression (Di Florio et al.,
2014) symptoms in primiparous women during the puerperium, whereas further studies
revealed more depression symptoms in multiparous women during pregnancy (Melo et al.,
2012; Sutter-Dallay et al., 2012). Regarding the symptom trajectories, from 6 weeks to 24
months postpartum, Dipietro et al. (2008) found an increase in primiparous women'’s anxiety
symptoms, and a decrease in multiparous women'’s anxiety and depression symptoms.

In a couple, both members of the dyad mutually influence each other: one partner affects
and is affected by the other partner (Kenny, Kashy, & Cook, 2006). The interdependence
between partners refers to this causal influence happening to the members of a couple and
has recently been identified for anxiety and/or depression symptoms experienced in situa-
tions other than the transition to parenthood (e.g. Chung, Moser, Lennie, & Rayens, 2009;
Dekel et al., 2014; Parker, Johnson, & Ketring, 2012). Despite some studies identifying positive
correlations between men’s and women'’s anxiety and/or depression symptoms over preg-
nancy and/or the postpartum period, interdependence between partners was usually not
considered (e.g. Areias, Kumar, Barros, & Figueiredo, 1996; Dudley, Roy, Kelk, & Bernard, 2001;
Keeton et al., 2008). To the best of our knowledge, to date, only two studies have contem-
plated the interdependence between partners for anxiety and depressive symptoms during
pregnancy and the postpartum period. Anxiety symptoms were found to be positively cor-
related within-dyad, as opposed to depression symptoms that were found to be negatively
correlated within-dyad (Don, Chong, Biehle, & Mickelson, 2014; Rholes et al., 2011).

Given that few studies focused on anxiety or depression symptoms over the transition
to parenthood included several assessment waves over pregnancy and the postpartum
period, and that fewer studies considered gender, parity and within-dyad interdependence,
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the purpose of the present study was to analyse the individual and dyadic trajectories of
men’s and women'’s anxiety and depression symptoms, using dyadic growth curve models:
(a) from the first trimester to 30 months postpartum, (b) assessing gender and parity differ-
ences and effects, and (c) examining the interdependence between partners’ symptoms.

Method
Participants

This study followed a sample of couples surveyed from the first trimester until 30 months
postpartum. Three hundred and fifty-seven pregnant women were invited to integrate the
study in an Obstetrics Unit at their first pregnancy trimester appointment. Even though 300
women agreed to participate, only a sample of 260 couples was recruited, corresponding
to the situations where both the pregnant women and her partner agreed to participate.
Most of these participants were Portuguese (91.4%), aged between 20 and 39 years old
(85.9%), from low or medium-low socioeconomic levels (57.4%), had nine or more years of
education (67.2%), were employed (80.4%), married or cohabiting (88.4%) and primiparous
(55%), as presented in Table 1.

The study had six assessment waves, at the first (between weeks 8 and 14), second
(between weeks 20 and 24) and third ((between weeks 30 and 34) pregnancy trimester,
childbirth (between days 1 and 3), 3 (between weeks 10 and 14) and 30 months (between
months 24 and 36). A total of 215 couples (n = 430, 82.7%) completed all assessment waves
until 3 months postpartum, and a total of 129 couples completed all assessment waves until
30 months postpartum (n = 258, 49.6%). Participants who completed all assessments were

Table 1. Participants’ sociodemographic characterization at baseline.

Men Women Primiparous Multiparous Total
n=260% n=260% n=286% n=234% n=>520%

Age (years)

<19 4.2 1.5 12.4 2.6 7.9

20-29 38.9 47.0 51.6 333 429

30-39 46.9 39.2 339 55.4 43.1

>40 10.0 23 2.1 8.7 6.1
Marital status

Cohabiting 325 326 358 28.5 325

Married 55.7 55.8 49.7 63.2 55.8

Single 10.2 11.2 14.5 6.1 10.7

Divorced 1.6 4 0 2.2 1.0
Socioeconomic level

High 9.3 16.4 15.6 8.9 12.5

Medium-— 14.0 7.4 9.4 13.0 14

high

Medium 18.6 19.6 16.5 219 19.0

Medium-low 303 26.4 304 26.5 28.6

Low 27.8 30.2 28.1 27.7 28.8
Occupational status

Employed 89.0 71.8 77.7 83.5 80.4

Unemployed 9.0 216 20.0 13.4 15.4

Household/student 2.0 6.6 53 3.1 42
Years of education

<9 38.6 26.9 29.3 37.8 32.8

9-12 47.9 543 53.0 50.0 51.0

>12 13.5 18.8 17.7 12.2 16.2
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more likely to be older, ¥*(3) = 33.05, p <.001, employed, x2(6) = 16.32, p =.012, belong to
medium or high socioeconomic levels, x?(2) = 26.45, p < .001, and have more years of edu-
cation, x%(2) = 29.02, p < .001. Also, they reported fewer anxiety and depression symptoms
at the first trimester, t(503) =2.19, p =.03, t(503) =4.05, p <.001, but not at 3 months
postpartum.

Most of the mothers delivered their babies after the 37th week of gestation (97%), began
to breastfeed at childbirth (95.7%) and reported good health and developmental outcomes
of their child at 30 months postpartum (95%).

Measures

Sociodemographic questionnaire

Information about the participants (e.g. age, matrimonial status, socioeconomic level, occu-
pational status and years of education) was collected using a sociodemographic question-
naire (Figueiredo, Teixeira, Conde, Pinto, & Sarmento, 2009).

State-trait anxiety inventory

The State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983)
is a self-report questionnaire that consists of two subscales, the state anxiety and the trait
anxiety, each including 20 items (scored on a four-point Likert scale from 1 to 4). The state
anxiety subscale (STAI-S), designed for measuring the temporary condition of anxiety (in a
specific situation) was used in this study. Scores equal to or higher than 42 are considered
to screen for anxiety states, focusing merely on the reported symptoms (Biaggio, Natalicio,
& Spielberger, 1976) in women and men. A recent study with a Portuguese sample demon-
strated reasonable validity of the STAI as a screening tool for anxiety in women over preg-
nancy and postpartum, pointing out an optimal cut-off value of 40 for pregnancy and of 34
for the postpartum period (Tendais, Costa, Conde, & Figueiredo, 2014). The STAI Portuguese
version showed good internal consistency (a ranged from .87 to .93) (Biaggio et al., 1976).
In the present sample, coefficient alphas ranged from .88 to .94 for men and women.

Edinburgh Postnatal Depression Scale

The Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky,1987) is a self-
report questionnaire composed of 10 items (scored on a four-point Likert scale from 0 to 3)
to assess the existence and severity of depression symptoms. The scores range between 0
and 30. Scores equal or higher than 10 are considered to indicate depression (Cox et al.,
1987). A recent study with a Portuguese sample demonstrated reasonable validity of the
EPDS as a screening tool for depression in women over pregnancy and postpartum, pointing
out an optimal cut-off value of 9 for pregnancy and of 7 for the postpartum period (Tendais
et al., 2014). The EPDS Portuguese version showed good internal consistency (Cronbach’s
alpha of .85) (Figueiredo, Pacheco, & Costa, 2007). The coefficient alphas in the present sample
ranged from .78 to .88 for men and women.

Procedure

This research received previous approval from the institution Ethical Commission. Participants
were recruited in an Obstetrics outpatients unit at their first pregnancy appointment. The
exclusion criteria were not reading or writing Portuguese and multiple gestations. The aims
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and the procedures of the study were explained. After signing an informed consent, the
sociodemographic questionnaire, STAl and EPDS were separately administered to the preg-
nant woman and partner (between weeks 8 and 14, M = 13.90, SD = 1.38). The STAl and the
EPDS were then sent by letter or email, using an electronic form, during the second (between
weeks 20 and 24, M =21.21, SD = 1.14) and third pregnancy trimester (between weeks 30
and 34, M= 31.14, SD = 1.65), as well as at childbirth (between days 1 and 3, M =2.30,
SD =0.51), at 3 (between weeks 10 and 14, M = 13.60, SD = 0.80) and 30 months (between
weeks 24 and 36, M = 30.20, SD = 5.51) postpartum.

Data structure and analytic model

Statistical analysis was performed with IBM SPSS Statistics for Windows, v.19.0. Descriptive
statistics were performed for each outcome variable at each assessment wave (Table 2).
Bivariate Pearson correlations were performed to assess correlations between men and
women at each assessment wave, within-men correlations and within-women correlations
(Table 3). Paired-sample t-tests were performed to compare the outcome variables between
the first and last assessment waves.

Dyadic growth curve models were tested using multilevel modelling (MLM; Kenny et al.,
2006) to estimate women'’s and men’s trajectories of change for anxiety and depression
symptoms over time, and symptoms’ within-dyad interdependence. Two-level models' were
estimated for anxiety and depression symptoms (outcome variables), in which level 1 referred
to the participants’ score at each time point and level 2 to the dyad. Individual differences
for men and women were modelled at the dyad level (Kenny et al., 2006).

In each model, time 0 was defined as the date of the first assessment at the first trimester
(baseline) and the time variable was scored in months since the baseline until the child’s
age of 30 months. Piecewise linear growth curve models (Duncan, Duncan, & Strycker, 2006)
were performed to assess the changes on the outcome variables at baseline, from baseline

Table 2. Means for anxiety and depressive symptoms for men and women, primiparous and multiparous.

Men Women Primiparous Multiparous
Symptoms M SD M SD M SD M SD
Anxiety
1st trimester 33.10 8.83 36.04 8.88 33.91 8.92 3539 8.87
2nd trimester 3117 8.07 34.68 9.37 31.51 7.90 34.76 9.79
3rd trimester 32,61 7.95 36.24 9.03 32.90 7.98 36.46 9.17
Childbirth 32.72 9.13 35.76 10.25 33.99 10.61 34.62 8.77
3 months 2937 7.99 30.84 836 28.99 7.80 31.51 8.49
postpartum
30 months 33.77 9.43 34.45 9.48 3231 8.28 36.79 10.41
postpar-
tum
Depressive
1st trimester 5.24 3.96 6.42 4.19 542 4.08 6.34 4.07
2nd trimester 418 331 6.00 432 474 3.86 5.59 4.07
3rd trimester 4,08 3.26 5.49 4.25 4.30 3.75 5.45 3.92
Childbirth 4.06 3.73 5.87 4.67 4.72 439 5.30 4.23
3 months 3.51 3.46 4.72 4.21 3.62 3.73 4.75 4.03
postpar-
tum
30 months 4.80 4.21 6.11 436 4.82 3.84 6.47 4.82
postpar-

tum
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Table 3. Correlations among anxiety and depressive symptoms for men and women.

3 months 30 months
1st trimester 2nd trimester  3rd trimester Childbirth postpartum postpartum

Anxiety symptoms
1st trimester .16 .54 .57 51 43 34
2nd trimester .60 31 65 44 .54 34
3rd trimester .54 .59 41 .59 .55 .39
Childbirth .36 .36 .52 .52 .56 25
3 months postpartum A1 39 51 49 31 .38
30 months postpartum .36 31 47 .28 40 49

Depressive symptoms
1st trimester 31 .69 .67 .60 51 37
2nd trimester .62 32 .69 .60 .54 37
3rd trimester 49 .70 37 .68 54 .50
Childbirth 49 .59 65 55 .60 .50
3 months postpartum 46 .62 .63 .69 44 46
30 months postpartum A5 51 .56 .53 51 42

Note: Values on the diagonal (in bold) represent correlations between men and women, values above the diagonal
represent within-men correlations, and values below the diagonal represent within-women correlations. All corre-
lations were significant ata p <.001 level.

to 3 months postpartum, and from 3 to 30 months postpartum. Two different multilevel
models were performed to predict anxiety and depression symptoms. Each model included
time from the first trimester to 3 months postpartum, time from 3 to 30 months postpartum,
gender and parity, and all possible interactions, as predictors of the outcome variables
(Table 4, Figures 1 and 2). The fixed and random effects are presented in Table 4. The deviance
difference tests revealed that the models provided good fits to the data. Results were
reported at a p < .05 significance level.

Results
Preliminary analyses

Descriptive statistics (mean and standard deviation) for men’s and women's, primiparous
and multiparous parents’ anxiety and depression symptoms at each assessment wave are
presented in Table 2.

Correlations among partners’ symptoms for all assessment waves were statistically sig-
nificant, ps <.001 (Table 3). Men’s and women'’s scores for the outcome variable at each
assessment wave were positively correlated. Regarding anxiety and depression symptoms,
between partner’s correlations at each time point were medium to high size (rrange =.31-.55),
except for the correlation between women’s and men'’s anxiety symptoms at the first trimes-
ter, which was small (r=.16). Additionally, within-men and within-women correlations of
the outcome variables show that men’s and women'’s anxiety and depression symptoms are
related over time. Within-women and within-men correlations of anxiety symptoms ranged
from small (Nomen = -28i I = -25) tO high size (Nomen = 00; 1. = .65). Within-women and

= A45;

within-men correlations of depression symptoms ranged from medium (r, . =
I en = -37) to high size (r =.70;r ., =-69).

women men
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Figure 1. Depressive symptoms from early pregnancy to postpartum: gender and parity differences and
effects. Significant differences are presented with a continuous line.
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Figure 2. Anxiety symptoms from early pregnancy to postpartum: gender and parity differences and
effects. Significant differences are presented with a continuous line.

Anxiety and depression symptoms from early pregnancy to 30 months postpartum

Main effects of time were found in both anxiety and depression symptom models (Table 4).
From the first trimester to 3 months postpartum, anxiety and depression symptoms
decreased (the average person’s anxiety and depression symptoms decreased 0.32 units
and 0.12 units per month, respectively). From 3 to 30 months postpartum, anxiety and
depression symptoms increased (the average person’s anxiety and depression symptoms
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increased 0.11 units and 0.05 units per month). However, anxiety, t(243) = -0.62, p = .53 and
depression, t(243) = -1.44, p = .15 symptoms were not different between the first and the
last assessment waves.

Anxiety and depression symptoms from early pregnancy to 30 months postpartum:
gender and parity differences and effects

The main effects for gender were found in both anxiety and depression symptom models
(Table 4). At the first trimester, women had more anxiety (mean difference of 3.43) and
depression (mean difference of 2.10) symptoms than did men. No other gender effects were
found for time regarding both symptom:s.

The main effects of parity were also found in both models (Table 4). At baseline, multip-
arous parents had more anxiety (mean difference of 1.63) and depression (mean difference
of 0.80) symptoms than did primiparous parents. As presented in Table 4, a significant inter-
action among time from the first trimester to 3 months postpartum, gender and parity was
found in the depression model, and one significant interaction among time from 3 to 30
months postpartum, gender and parity, was found in both models.

As depicted in Figure 1, depression symptoms decreased from the first trimester to 3
months postpartum for primiparous men and women, and for multiparous women, but not
for multiparous men. Specifically, primiparous men and women and multiparous women
depression symptoms decreased 0.20, p <.001, 0.11, p =.006 and 0.14, p < .001, units per
month. Pairwise comparisons revealed that, compared to the other groups’symptoms, mul-
tiparous women'’s had a steeper depression, p = .04, symptoms decrease from the first tri-
mester to 3 months postpartum.

Both anxiety (Figure 2) and depression (Figure 1) symptoms increased from 3 to 30 months
postpartum for multiparous men and women, and for primiparous men, but not for primipa-
rous women. Specifically, multiparous men’s anxiety and depression symptoms increased 0.11
units per month, p =.02, and 0.05 units per month, p = .03, respectively; multiparous women'’s
anxiety and depression symptoms increased 0.18 units per month, p < .001,and 0.07 units per
month, p <.001, respectively; and primiparous men’s anxiety and depression symptoms
increased 0.15 units per month, p <.001 and 0.06 units per month, p <.001, respectively.

Pairwise comparisons revealed that, compared to the other groups’symptoms, multipa-
rous women’s presented a steeper anxiety, p =.04, and depression, p =.04, symptoms
increase from 3 to 30 months postpartum.

Anxiety and depression symptoms within-dyad interdependence

The estimated residual correlation was significant for anxiety, r=.25, Z=6.58, p <.001, and
depression, r=.24,Z=4.19, p <.001 symptoms, indicating that after controlling for the effects
of time, gender, parity and all the covariates included in the models, if one partner reported
more symptoms in a given time point, the other tended to report similar levels of symptoms.

Discussion

For the overall sample, both anxiety and depression symptoms were found to decrease from
the first trimester to 3 months postpartum and to increase from 3 to 30 months postpartum.
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Symptoms were not different between the first trimester and 30 months postpartum, sug-
gesting that despite the symptoms changing over time, they tend to return to their baseline
levels. Differences in symptoms trajectories were found according to participants’ gender
and parity status. Whereas primiparous women revealed low stable symptoms over the
postpartum period, multiparous women exhibited the steepest symptoms increase over
the same period (in comparison to primiparous men and women and multiparous men),
pointing out a greater probability for psychological difficulties, such as anxiety and/or depres-
sion disorders.

The results regarding the symptoms decline from the first trimester to 3 months postpar-
tum are consistent with previous findings (e.g. Buist et al., 2011; Whisman et al.,, 2011).
However, these are inconsistent with previous studies determining that symptoms fluctuate
throughout the course of pregnancy, being higher at the final trimester (Huizink, Mulder,
Robles de Medina, Visser, & Buitelaar, 2004; Lee, Lam, Sze Mun Lau, Chong, & Chui, 2007),
and with studies identifying the stability of symptoms from pregnancy to the postpartum
period (e.g. Giardinelli et al., 2012; Heron et al., 2004). This discrepancy may be explained by
the methodological differences existing between studies. While the latter studies included
primiparous women, comprised less than four assessment waves and, generally, used
non-parametric data analytic plans, the present study comprised six assessment waves and
analysed data with piecewise growth curve models, representing a robust method
analysis for modelling change over time, allowing to fit a function to a set of observations
(Kenny et al., 2006).

The symptoms decline from early pregnancy to 3 months postpartum may be explained
by the distress experienced by women at the beginning of pregnancy, which can be transient,
given the reduction of pregnancy’s physical symptoms, the comforting results of routine
tests and/or the diminishing fear of miscarriage, among other factors (e.g. Matthey & Ross-
Hamid, 2012). Additionally, worries, representing an important cognitive component of
anxiety, are known to decrease across pregnancy and from pregnancy to the postpartum
period (e.g. Buist et al., 2011; Kishi et al., 2011), although significant worries have been
reported at the end of the pregnancy related to labour and birth (Henderson & Redshaw,
2016; Kjeergaard, Wijma, Dykes, & Alehagen, 2008). After childbirth and until 3 months post-
partum, the symptom decline may be explained by the increase in the sense of personal
control and positive parent-infant interactions, which are known to lessen anxiety and
depression symptoms (Keeton et al., 2008; Parfitt et al., 2013). Particularly in terms of women,
the decrease in anxiety and depression symptoms may also be explained by the breastfeed-
ing experience after childbirth. Not only has the maintenance of breastfeeding been found
to be associated with a decrease in depression symptoms (Figueiredo, Canario, & Field, 2014),
but also the neuroendocrine changes inherent to breastfeeding have been related to symp-
toms experienced during the postpartum period. Higher blood serotonin concentrations in
lactating women have been linked with the regulation of anxiety (Sekiyama, Nakatani, Yu,
Seki, & Sato-Suzuki, 2013), and have been suggested by the authors to take place through
a decrease in estradiol levels after delivery and by lactation-induced brain oxytocin release
during the postpartum period. Additionally, another study reported that lactating women
with higher oxytocin release reveal lower anxiety and depression symptoms at 8 weeks
postpartum (Stuebe, Grewen, & Meltzer-Brody, 2013). This is particularly relevant to under-
stand the present study’s findings, as, in the Portuguese context, 98% of women initiate
exclusive breastfeeding immediately after childbirth (Direcao-Geral da Saude, 2013).
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The findings related with an increase in anxiety and depression symptoms from 3 to 30
months postpartum fail to validate previous study findings (e.g. van Bussel, Spitz, &
Demyttenaere, 2009; Dipietro et al., 2008). However, they confirm and extend past findings
attesting an increase in women’s and men’s anxiety and depression symptoms over the first
postpartum year (e.g. Matthey et al., 2000; Paulson & Bazemore, 2010), particularly after 3
months postpartum. This period seems to be more demanding for parents, as they have to
address the child’s needs and difficulties, and tend to experience a deterioration in the couple
relationship, while facing increased environmental stressors, such as the return to work after
the maternal/paternal leave of absence (e.g. Breitkopf et al., 2006; Perren et al., 2005; Whisman
etal, 2011). Such strains may contribute to a symptoms’increase after 3 months postpartum,
leading to a return to the baseline symptoms’ levels.

Consistent with prior research is the fact that women presented more anxiety and depres-
sion symptoms at the first trimester (e.g. Escriba-Aguir & Artazcoz, 2011; Escribe-Aguir et al.,
2008).The lack of gender effects over time reinforces results from previous studies reporting
no gender effects in anxiety and/or depression symptoms trajectories over pregnancy and/
or the postpartum period (e.g. Parfitt et al., 2013; Perren et al., 2005). However, the findings
are inconsistent with previous studies suggesting anxiety symptoms to remain stable for
women and decrease for men from late pregnancy to 12 months postpartum, whereas
depression symptoms increase until 12 (Keeton et al., 2008) or decrease until 24 months
postpartum (Rholes et al., 2011) in women, while remaining stable for men.

Multiparous parents presented more anxiety and depression symptoms than primiparous
parents at the first pregnancy trimester, also confirmed by previous studies (e.g. Condon &
Esuvaranathan, 1990; Giardinelli et al., 2012; Melo et al., 2012). From the first trimester to 3
months postpartum, similar trajectories of anxiety symptom were found for primiparous
and multiparous men’s and women'’s symptoms (but not for primiparous women'’s depression
symptoms). Results regarding the decrease in anxiety symptoms validate previous findings,
and are consistent with other studies determining parity effects over the adaptation to
pregnancy and the first postpartum weeks (e.g. Melo et al., 2012). Particularly after childbirth,
this may be prompted by the positive experiences of both caregiving and interaction with
the baby, which are common to all parents (Parfitt et al., 2013).

From 3 to 30 months postpartum, increases in anxiety and depression symptoms were
found for multiparous men and women and primiparous men, whereas primiparous women'’s
symptoms remained unaltered. Primiparous men revealed an increase in symptoms con-
firming past studies identifying an increase in depression symptoms (Garfield et al., 2014),
and that 10% of new fathers exhibit mental health difficulties that include depression and
anxiety disorders (Singley & Edwards, 2015). Multiparous women presented the steepest
increase in symptoms over the postpartum period. These results are consistent with previous
studies pointing out parity differences to occur after 3 months postpartum, particularly in
terms of higher psychological distress registered in multiparous rather than primiparous
women (e.g. Sutter-Dallay et al., 2012). However, these results do not substantiate the lack
of differences in maternal anxiety, stress and depression found between primiparous and
multiparous women at 24 months postpartum as reported by Dipietro et al. (2008). The
increase found for multiparous women reveals a greater risk for psychological difficulties,
such as anxiety and/or depression disorders, experienced by this particular group. Having
another child requires adaptation, not only at an individual but also couple and familiar
levels (Cowan et al., 1991, p. 1). As such, multiparous women can be under more stressful
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conditions, such as the inclusion of the new baby within the family dynamics, the difficulties
of adapting to more demanding processes of caregiving, the need to managing the house-
hold labour and work schedules, particularly after the maternity leave of absence, which
may increase the risk for psychological difficulties (Hakulinen, Laippala, & Paunonen, 1998).
Moreover, the risk for anxiety and depression disorders has been explained by interpersonal
risk factors such as lower levels of social support and marital satisfaction known to be more
frequent in multiparous women (Sockol & Battle, 2015).

Anxiety and depression symptoms were found to be positively correlated within the dyad:
if one partner presented more symptoms, the other partner tended to present more symp-
toms as well. These results reveal the partners’ interdependence regarding anxiety and
depression symptoms during pregnancy and the postpartum period and determine that
one’s psychological adjustment affects and is affected by their partner’s psychological adjust-
ment. The results related with the interdependence of depression symptoms differ from the
findings of Rholes et al. (2011), which revealed a negative correlation within-dyad, whereas
the results focused on the interdependence of anxiety symptoms stand in line with the
findings of Don et al. (2014). In the context of this study, symptoms’ positive interdependence
may occur due to the processes of multiple influence, as both partners directly affect one
another, and to common fate, as both member of the dyad are exposed to the same causal
factor (Kenny et al., 2006), which in this case is the birth of a child. Furthermore, the symp-
toms'interdependence may indirectly take place through partner relationship quality, mean-
ing that one partner’s symptoms affect the partner relationship, thus impacting upon the
other partner’s symptoms, and vice versa (Don & Mickelson, 2012; Wynter, Rowe, & Fisher,
2014)

The strengths of this study include a six-wave longitudinal design and a large sample size,
in addition to comprising both primiparous and multiparous men and women, and using
piecewise dyadic growth curve analysis through multilevel modelling. This study’s findings
have important implications for practice, namely in terms of screening and intervention.
Several studies have pointed out the need to screen for anxiety and/or depression symptoms
in women during pregnancy, puerperium and the early postpartum period (e.g. Farr, Dietz,
O’Hara, Burley, & Ko, 2014; Matthey, Valenti, Souter, & Ross-Hamid, 2013; Skouteris, Wertheim,
Rallis, Milgrom, & Paxton, 2009). In light of our results, health care professionals should screen
for anxiety symptoms in both men and women, especially during the postpartum period,
until the child’s age of 2-3 years. This is particularly relevant, because significant increase in
symptoms for primiparous and multiparous men has been found to occur, as well as for
multiparous women. Equally, the data supporting partners’ symptom interdependence
reveal that partners’symptoms change in tandem, meaning that a partner with more symp-
toms tends to have a partner with more symptoms as well.

The present study’s findings along with previous findings reported in the literature allow us to
point out a set of suggestions within the scope of the interventions targeting anxiety and
depression symptoms over pregnancy and the postpartum period. Health care professionals
should pay particular attention to multiparous women during the postpartum period, because
this group presented a higher risk for psychological difficulties. When high-state anxiety and/
or high depression symptoms are identified, a referral should be made, and, due to the of
symptoms interdependence, professionals should consider referring to couple-based interven-
tions. Furthermore, prevention and intervention programmes aimed at reducing anxiety and
depression symptoms over the transition to parenthood would benefit from including both
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primiparous and multiparous women and men, and paying particular attention to the period
after 3 months postpartum. To be effective, interventions during the transition to parenthood
should be developed since pregnancy, have at least five sessions, and be delivered by a highly
qualified interventionist (Pinquart & Teubert, 2010). Equally, they should include both members
of the couple and provide them with information on the expected changes to their self, their
relationship and family system, and also related with the difficulties and challenges posed by
the transition according to gender and parity (Canario & Figueiredo, 2016). Couples should also
be informed about the positive interdependence of the symptoms and be aware that they
change similarly within the dyad, in addition to the fact that during the postpartum period
multiparous women are at greater risk of experiencing psychological difficulties.

In these programmes, partner support should be addressed because it has been identified
as a protective factor for postpartum anxiety and depression disorders (Pilkington, Whelan,
& Milne, 2015). Even though several programmes including a partner component have been
developed, and found to have significant benefits, they are still limited by a relatively low
uptake and a tendency to exclude fathers. So, to promote adherence to these interventions,
other than being delivered in health care centres, they could also be developed in a web-
based format (Pilkington et al., 2015).

Limitations and future directions

The data were based on self-report measures, and there was evidence of selective attrition.
This study had voluntary participation; those who agreed to participate may have been the
ones exhibiting fewer anxiety and depression symptoms. The study had six assessment
waves, over a time span of approximately 40 months. The fact that the fifth and sixth assess-
ment waves had an interval of several months could be identified as a limitation, as there
was a chance for several life events accounting for anxiety and depression symptoms to
occur. Moreover, a high rate of dropouts existed in the last assessment wave. Piecewise
dyadic growth curve models were estimated with the available data, considering the drop-
outs, and excluded missing data techniques, which can be pointed out as another
limitation.

Future studies should include other measures, such as clinical diagnosis interviews, meant
to compare data from self-report measures, and provide information on the prevalence of
anxiety and depression disorders over pregnancy and the postpartum period. Research
should continue to be developed using prospective longitudinal studies; however, the assess-
ment waves should not be too far apart.

Finally, as significant variability was found in both men’s and women'’s intercepts and
slopes of anxiety and depression symptoms (Table 4), future research should consider addi-
tional variables to explain symptoms change over time such as the partner relationship
quality, breastfeeding status, hormonal changes (for instance, oxytocin), or parent—child
interaction. In the specific case of multiparous women, the factors contributing to the high
risk for symptoms increase over the postpartum period need further exploration.

Conclusions

According to the present study’s results, parents’anxiety and depression symptoms decline
from early pregnancy to 3 months postpartum, and increase from 3 to 30 months
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postpartum, returning to the baseline levels. This study corroborates the existing literature
considering that the transition to parenthood can last until the child’s age of 2-3 years
(Cowan et al., 1991). Reflecting the bio-psychosocial challenges faced by parents during the
transition to parenthood, anxiety and depression symptoms trajectories over time were
found to differ according to gender and parity, especially during the postpartum period.
Primiparous women revealed low stable symptoms over the postpartum period, whereas
multiparous women revealed the steepest symptoms increase (in comparison to primiparous
men and women and multiparous men), pointing out a greater risk for psychological
difficulties.

Additionally, anxiety and depression symptoms were positively correlated within-dyad
over time.The findings of the present study have important implications for practice, namely
for screening and intervention. Both prevention and intervention programmes aimed at
reducing anxiety and depression symptoms over pregnancy and the postpartum period
should include primiparous and multiparous men and women and pay particular attention
to the period after 3 months postpartum.
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