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Abstract
Perinatal depression is common, affecting approximately 7–13% of women. Studies have shown an association between 
unplanned pregnancy and perinatal depressive symptoms, but many used a cross-sectional design and limited postnatal 
follow-up. The current study investigated the association of unplanned pregnancy with perinatal depressive symptoms 
using a longitudinal cohort study that followed women from the first trimester until 12 months postpartum. Pregnant women 
(N = 1928) provided demographic and clinical data and information about pregnancy intention at the first trimester. Depres-
sive symptoms were assessed during each trimester of pregnancy and five times postpartum using the Edinburgh Postnatal 
Depression Scale (EPDS) until 12 months postpartum. Mixed model analyses were used to investigate the association 
between an unplanned pregnancy and the level of depressive symptoms. Women with an unplanned pregnancy (N = 111, 
5.8%) reported persistently higher levels of depressive symptoms during the entire perinatal period compared to women with 
a planned pregnancy, after adjustment for confounders (p < 0.001). However, the course of depressive symptom scores over 
time in women with an unplanned pregnancy was similar to that of women with a planned pregnancy. Lower age (p = 0.006), 
unemployment (p = 0.004), and history of depression (p < 0.001) were significantly associated with higher levels of perinatal 
depressive symptoms. An unplanned pregnancy may have a long-lasting negative impact on a woman’s perinatal mental 
health. Therefore, women with an unplanned pregnancy may benefit from systematic follow-up during the perinatal period 
with contingent mental health support.

Keywords Unplanned pregnancy · Depression · Edinburgh Postnatal Depression Scale · Perinatal · Longitudinal · Mixed 
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Introduction

Perinatal depression is a common problem affecting approxi-
mately 7–13% of women (Bennett et al. 2004; Gavin et al. 
2005; Woody et al. 2017). In the current study, the perinatal 
period was defined as the period during pregnancy up to 
12 months postpartum. Perinatal depressive symptoms have 
not only been linked to severe obstetric complications such 

as pregnancy-induced hypertension, preterm birth, and low 
birth weight (Grote et al. 2010; Shay et al. 2020; Staneva 
et al. 2015), but also to impaired neurodevelopment, lower 
cognitive development, and later psychopathology in the off-
spring (Liu et al. 2017; Van den Bergh et al. 2017). Factors 
associated with an increased risk of depressive symptoms 
during the perinatal period include, among others, lower 
level of education, lower income, smoking, previous history 
of mental health problems, having no partner, and pregnancy 
loss (Beck 2001; Biaggi et al. 2016; Howard et al. 2014; 
Lancaster et al. 2010; Robertson et al. 2004).

Unplanned pregnancy is another important predictor of 
perinatal depression (e.g., (Beck 2001; Biaggi et al. 2016; 
Lancaster et al. 2010). The terms unplanned, unintended, 
mistimed, and unwanted pregnancy are often used inter-
changeably in the literature, even though there is an impor-
tant difference between pregnancies that occur two or more 
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years earlier than desired (mistimed), in contrast to pregnan-
cies that are not wanted at all (unwanted) (Goossens et al. 
2016; Sedgh et al. 2014). Less planned pregnancies have 
been related to several factors such as multiparity, low level 
of education, not having a partner, experiencing intimate 
partner violence, and a history of drug abuse (Goossens 
et al. 2016). Furthermore, an unplanned pregnancy seems to 
negatively impact adequate antenatal care during pregnancy. 
For example, according to a meta-analysis by Dibaba et al. 
(2013b), women with an unplanned pregnancy enter prena-
tal care later and tend to have fewer prenatal visits. These 
women also report poorer lifestyle habits during the peri-
natal period, such as no or lower intake of folic acid before 
pregnancy and lower vitamin intake during pregnancy, con-
tinuation of smoking and alcohol consumption during preg-
nancy, lower relationship satisfaction, and lower levels of 
social support (Goossens et al. 2016; Hill et al. 2019). These 
observations suggest that women with an unplanned preg-
nancy might take less care of themselves and their unborn 
child during the perinatal period.

Furthermore, several studies have confirmed that there is 
an association between unplanned pregnancy and higher lev-
els of depressive symptoms. For example, Boekhorst et al. 
(2019) concluded that unplanned pregnancies are associated 
with persistently higher levels of depressive symptoms dur-
ing the course of pregnancy. Other studies have assessed 
this association between unplanned pregnancy and depres-
sive symptoms both during pregnancy and postpartum. For 
example, a prospective Brazilian study found that women 
with an unplanned pregnancy were 2.5 times more likely 
to have a depression during pregnancy and the postpartum 
period (11 months postpartum), compared to women with 
a planned pregnancy (Faisal-Cury et al. 2017). In addition, 
in their systematic review and meta-analysis, Abajobir et al. 
(2016) reported that women with an unintended pregnancy 
had a two-fold higher risk of developing perinatal depres-
sive symptoms compared to women with an intended preg-
nancy. Only few studies focused on the possible association 
between unplanned pregnancy and the occurrence of depres-
sive symptoms throughout the entire perinatal period (dur-
ing pregnancy up to 12 months postpartum). Christensen 
et al. (2011) showed that unintended pregnancy (defined as 
intended, mistimed, and unwanted pregnancy) was associ-
ated with a pattern of high levels of postpartum (6 weeks to 
12 months) depressive symptoms but not a pattern of high 
symptom levels during the course of pregnancy. Another 
longitudinal study found that women with an unwanted preg-
nancy (defined as an unplanned and unwanted pregnancy 
and a negative first reaction to the pregnancy), reported 
slightly higher levels of depressive symptoms in the earlier 
phases of pregnancy, but this difference diminished during 
the follow-up period, both 3–5 days and 6 months post-
partum (Najman et al. 1991). These two studies both used 

different instruments, the Beck Depression Inventory-II and 
the Delusions-Symptoms-States Inventory, to assess depres-
sive symptoms. Furthermore, both studies did not cover the 
postnatal period from pregnancy until 12 months postpar-
tum. Christensen et al. (2011) measured postnatal depressive 
symptoms during three follow-ups at 6 weeks, 4 months, and 
12 months postpartum, and Najman et al. (1991) used two 
postnatal measurements, namely at 3–5 days after childbirth 
and 6 months postpartum.

Some of these studies on the relationship between 
unplanned pregnancy and perinatal depressive symptoms 
are limited by a cross-sectional design, in which data is 
collected during a single moment in time. For example, 
McCrory and McNally (2013) found that unintended preg-
nancy was associated with increased risk of depression at 
9 months postpartum, and Dibaba et al. (2013a) found that 
an unwanted pregnancy is associated with an elevated risk of 
depression, measured once during pregnancy. On the other 
hand, with a longitudinal design (e.g., Christensen et al. 
2011; Najman et al. 1991), data are collected during repeated 
observations of the same group, allowing to assess changes 
in individuals over time. Longitudinal assessments seem of 
great importance to gain a better understanding of the role 
of an unplanned pregnancy in the occurrence of perinatal 
depressive symptoms, since perinatal depressive symptoms 
tend to be variable over time (Baron et al. 2017). Moreover, 
a recent study showed that postnatal depression can per-
sists long after birth — for one quarter of women even until 
3 years postpartum (Putnick et al. 2020). To confirm the 
association between unplanned pregnancy and increased 
depressive symptom levels in pregnant and postpartum 
women, a study with sufficient epidemiological power with 
multiple assessments of depressive symptoms over the entire 
perinatal period is needed.

The current study assessed the association of unplanned 
pregnancy with the longitudinal course of depressive symp-
toms, at all trimesters of pregnancy and five times postpar-
tum during the first postpartum year and tested whether the 
trajectories of depressive symptoms developed differently 
for women with an unplanned versus a planned pregnancy. It 
was hypothesized that women with an unplanned pregnancy 
report higher levels of depressive symptoms throughout their 
pregnancy and the postnatal period compared to women with 
a planned pregnancy.

Materials and methods

Participants and procedure

The current study is part of a large longitudinal cohort study, 
the Holistic Approach to Pregnancy and the first Postpar-
tum Year (HAPPY) study (Truijens et al. 2014). Seventeen 
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participating community midwife practices in the south of 
the Netherlands invited women to participate during their 
first antenatal appointment. Inclusion criteria were enroll-
ment during the first trimester of pregnancy and a sufficient 
understanding of the Dutch language to complete the ques-
tionnaires. Exclusion criteria were multiple pregnancy, a his-
tory of chronic disease (e.g., diabetes, thyroid dysfunction), 
a severe psychiatric disorder (schizophrenia, borderline per-
sonality disorder or bipolar disorder), HIV, drug or alcohol 
addiction, or any other disease treated with medications that 
are potentially harmful for the fetus and need careful follow-
up during pregnancy. In total, 3160 pregnant women were 
invited to participate between January 2013 and September 
2014. Of these women, 2269 (72%) participated and pro-
vided written informed consent.

In each trimester of pregnancy (12, 22, and 32 weeks of 
pregnancy) and postpartum (1 week, 6 weeks, 4 months, 
8 months, and 12 months postpartum) participating women 
received (online) questionnaires. For mixed model analyses, 
all cases can be included, including those with missing data 
(Bagiella et al. 2000) (see statistical analyses for details). We 
only included women who (1) at least completed the Edin-
burgh Postnatal Depression Scale (EPDS) baseline question-
naire (12 weeks of pregnancy); (2) at least completed one 
of the follow-up EPDS questionnaires; and (3) answered the 
question regarding an (un)planned pregnancy. This resulted 
in a final sample of 1928 women to be included for analyses 
(Fig. 1).

The Ethics Review Board of Tilburg University (protocol 
number EC-2012.25) approved the HAPPY study. The study 
was reviewed by the Medical Ethical Committee of the Máx-
ima Medical Centre in Veldhoven. All participants provided 
written informed consent prior to taking part in this study.

Measures

Unplanned pregnancy Participating women were asked 
about whether or not the current pregnancy was planned 
(yes/no), as part of the baseline questionnaire at 12 weeks 
into pregnancy. This way of assessment was chosen because 
of the specifics of the Dutch maternity system. The mater-
nity system in the Netherlands is unique in comparison to 
other countries. Midwives work as independent healthcare 
professionals in small practices outside the hospital. Eighty 
percent of all pregnant women visit the community midwife 
for their first antenatal control at 8–12 weeks of gestation. 
However, in case a pregnancy is unplanned and unwanted, 
and a woman prefers an abortion, she visits a special abor-
tion clinic for help at an earlier stage. As a result, most, 
if not all women, who eventually visit the midwife for the 
first antenatal control already have decided to accept the 
pregnancy, even if it was not planned. This perspective 
is supported in one of our previous studies conducted in 

the Netherlands (Pop et al. 2019), where this concept was 
defined as pregnancy was (1) planned, (2) unplanned but not 
unwanted, and (3) unplanned and unwanted. In this previ-
ous study, 7.9% of 1213 pregnancies were unplanned. Of 
these 95 unplanned pregnancies, only two (0.16% of the total 
group) were not wanted. Therefore, because this is such a 
small percentage, in the present study we decided to focus 
on the concept of “unplanned pregnancies” only.

Depressive symptoms To assess depressive symptoms dur-
ing pregnancy, the Dutch version of the Edinburgh Post-
natal Depression Scale (EPDS) (Bergink et al. 2011; Cox 
et al. 1987; Pop et al. 1992) was administered at 12, 22, 
and 32 weeks of pregnancy and 1 week, 6 weeks, 4 months, 
8 months, and 12 months postpartum. The EPDS is a ten-
item scale measuring depressive symptoms over the past 
7 days on a 4-point scale. Total scores range from 0 to 30, 
with higher scores indicating greater levels of depressive 
symptoms. The EPDS has been validated in pregnant women 
(Kozinszky and Dudas 2015), including a sample of Dutch 
pregnant women (Bergink et al. 2011). The EPDS is a valid 
and reliable instrument, both for use during pregnancy and 
postpartum (Bergink et al. 2011; Pop et al. 1992). A cutoff 
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Fig. 1  Flowchart for the participating women in the current study
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of ≥ 13 was used to categorize women with high levels of 
depressive symptoms indicating the presence of possible 
clinical depression, both during pregnancy and postpartum 
(Levis et al. 2020). The current study showed good inter-
nal consistency for all eight assessments, with Cronbach’s 
alphas ranging between 0.82 and 0.87.

Covariates At 12 weeks of pregnancy, demographic char-
acteristics were collected including age, level of education 
(high: Bachelor’s degree or higher), employment (yes/no), 
and having a partner (yes/no). Information regarding parity 
(primiparous/multiparous), previous miscarriage or abortion 
(yes/no), and a previous history of a depressive episode (yes/
no) were also collected. Lifestyle habits were assessed by 
self-report at all trimesters of pregnancy, including infor-
mation on body mass index (BMI), smoking (yes/no), and 
alcohol consumption during pregnancy.

Statistical analyses

Differences in demographic and clinical characteris-
tics between women with a planned pregnancy versus an 
unplanned pregnancy were examined using t-tests for contin-
uous variables and chi-squared (χ2) tests for categorical vari-
ables. For the χ2 tests, the phi coefficient was calculated to 
establish the effect size (0.10 small, 0.30 medium, 0.50 large 
(Cohen 1988)). Furthermore, to examine group differences 
per time point, t-tests for all eight assessments were executed 
to test the differences in depressive symptom scores between 
women with a planned pregnancy versus an unplanned preg-
nancy. Next, mixed model analyses were used to investigate 
the association between pregnancy intention (planned ver-
sus unplanned) on the individual trajectories of depressive 
symptom levels over time, adjusting for covariates (i.e., age, 
BMI, level of education, employment, having a partner, 
parity, previous miscarriage or abortion, previous history 
of depressive episode, and smoking and alcohol consump-
tion during pregnancy). A “null model” was created to fit 
the individual trajectories of depressive symptoms. We 
subsequently created a basic model by adding “time” as a 
continuous variable and “time” as a random slope. “Time” 
corresponds to the eight measurements of depressive symp-
toms throughout pregnancy and the postpartum period. With 
the random slope of time, a regression line is estimated for 
each participant. Based on maximum likelihood methods, 
the unstructured (UN) covariance matrix fitted the data best. 
Next, we created a predictor model by adding the variable 
unplanned pregnancy to the basic model. The next model 
included all covariates. In the final model, we tested the 
quadratic effect of time (time × time) and the interaction 
effects unplanned pregnancy × time and unplanned preg-
nancy × time × time. With the interaction effect time × time, 
it is tested whether there is a nonlinear, but quadratic, change 

in depressive symptom scores over time. The interaction 
effect pregnancy × time tests whether the change in depres-
sive symptom scores over time is different for women with 
an unplanned pregnancy in comparison to women with a 
planned pregnancy. And finally, pregnancy × time × time is 
added to the model to test whether the possible quadratic 
change in depressive symptom scores over time is different 
for women with an unplanned pregnancy in comparison to 
women with a planned pregnancy. This resulted in a model 
including a random intercept, a random slope of time, the 
independent variable unplanned pregnancy plus all covari-
ates, the quadratic effect of time (time × time), and the inter-
action effects unplanned pregnancy × time and unplanned 
pregnancy × time × time.

The Statistical Package for Social Sciences (SPSS ver-
sion 24.0, IBM, Chicago, IL, USA) was used to conduct 
statistical analyses.

Results

Table 1 shows the characteristics of both the participating 
women with an unplanned pregnancy (N = 111, 5.8%) and 
the comparison group of women with a planned pregnancy 
(N = 1817, 94.2%). For all significant demographic differ-
ences, the effect sizes ranged between small and medium.

Depressive symptoms

Mean EPDS scores, stratified for pregnancy intention, for 
all eight assessments during pregnancy and postpartum 
are shown in Table 1 (and visually in Fig. 2). Women who 
reported an unplanned pregnancy showed significantly 
higher levels of depressive symptoms compared to women 
with a planned pregnancy at all time-points (t-values varying 
from − 4.3 to − 2.3, p varying from < 0.001 to 0.023). Table 1 
also shows the number of women scoring above the EPDS 
cutoff score for the presence of possible clinical depression. 
During the entire perinatal period (12 weeks of pregnancy 
up until 12 months postpartum), 460 (23.9%) women scored 
above the EPDS cutoff at least once. Of these 460 women, 
41 (36.9%) belonged to the group of 111 women with an 
unplanned pregnancy and 419 (23.1%) to the group of 1817 
women with a planned pregnancy, which is statistically sig-
nificant (χ2 (1) = 11.1, p < 0.001).

Linear mixed model analyses

In order to evaluate the course of depressive symptoms over 
time, discriminating between planned and unplanned preg-
nancy while adjusting for several covariates, we used linear 
mixed model analyses (Table 2). Women with an unplanned 
pregnancy had higher depressive symptom scores during the 
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entire perinatal period compared to women with a planned 
pregnancy even after adjusting for various confounders 
(p < 0.001). The confounders lower age (p = 0.006), unem-
ployment (p = 0.004), and history of depression (p < 0.001) 
were also significant predictors for perinatal depressive symp-
toms (Table 2). The beta coefficient of unplanned pregnancy 
(β =  − 2.24) can be explained as the percentage change in 
depressive symptom scores in women with an unplanned preg-
nancy, corresponding to 89.4% higher depressive symptom 
scores in women with an unplanned pregnancy compared to 
women with a planned pregnancy (formula: (expβ-1)*100). 
The model showed a significant effect of time (p = 0.049) and 

a significant quadratic effect of time (time × time, p = 0.022). 
Time showed a positive effect (β = 0.07), which means that the 
overall level of depressive symptoms increases over time. The 
negative interaction (β =  − 0.02) suggests that the steepness 
of this slope decreases over time, indicating that the increase 
of depressive symptom scores over time becomes less steep 
further into the postnatal period (a quadratic effect). However, 
the interaction terms unplanned pregnancy × time (p = 0.167) 
and unplanned pregnancy × time × time (p = 0.308) were not 
significant. This indicates that, even though there was a signifi-
cant difference in depressive symptom levels between women 
with a planned and an unplanned pregnancy, the course of 

Table 1  Characteristics of women who reported an unplanned pregnancy compared to those with planned pregnancy (N = 1928)

BMI, body mass index; EPDS, Edinburgh Postnatal Depression Scale; SD, standard deviation
Percentages are valid percentages; for the EPDS, a cutoff of ≥ 13 was used; *p < 0.05; **p < 0.01; ***p < 0.001
1 High, Bachelor or Master’s degrees; low, primary education; secondary pre-vocational education, secondary education or vocal education

Pregnancy intention

Total
N = 1928

Unplanned
N = 111 (5.8%)

Planned
N = 1817 (94.2%)

P-value

N (%) Mean ± SD N (%) Mean ± SD N (%) Mean ± SD χ2 t-test

Age in years 30.47 ± 3.65 30.43 ± 5.10 30.48 ± 3.55 0.928
Level of  education1 0.003**
    Low 686 (35.7) 54 (49.1) 632 (34.9)
    High 1233 (64.3) 56 (50.9) 1177 (65.1)

Paid job 1803 (93.5) 94 (84.7) 1709 (94.1)  < 0.001***
Partner 1906 (98.9) 100 (90.1) 1806 (99.4)  < 0.001***
BMI pre-pregnancy (kg/m2) 23.81 ± 3.93 23.87 ± 4.07 23.81 ± 3.92 0.859
Alcohol use during pregnancy 77 (4.2) 7 (6.9) 70 (4.0) 0.166
Smoking during pregnancy 109 (5.9) 21 (20.4) 88 (5.1)  < 0.001***
Previous miscarriage/abortion 514 (26.7) 21 (18.9) 493 (27.1) 0.057
Parity 0.122

    Primiparous 953 (49.6) 63 (56.8) 890 (49.2)
    Multiparous 967 (50.4) 48 (43.2) 919 (50.8)

History of depression 292 (15.2) 34 (30.9) 258 (14.2)  < 0.001***
EPDS 12 weeks of pregnancy 4.36 ± 4.18 6.40 ± 5.17 4.23 ± 4.08  < 0.001***

    Above cutoff 108 (5.6) 16 (14.4) 92 (5.1)  < 0.001***
EPDS 22 weeks of pregnancy 5.08 ± 4.18 6.95 ± 5.01 4.97 ± 4.10  < 0.001***

    Above cutoff 115 (6.1) 17 (16.2) 98 (5.5)  < 0.001***
EPDS 32 weeks of pregnancy 4.98 ± 4.17 6.96 ± 5.16 4.86 ± 4.08  < 0.001***

    Above cutoff 104 (5.6) 15 (14.2) 89 (5.1)  < 0.001***
EPDS 1 week postpartum 4.80 ± 4.75 5.99 ± 4.82 4.74 ± 4.74 0.023*

    Above cutoff 122 (7.8) 8 (10.3) 114 (7.6) 0.399
EPDS 6 weeks postpartum 4.94 ± 4.52 6.34 ± 4.67 4.86 ± 4.50 0.004**
    Above cutoff 123 (7.4) 12 (14.5) 111 (7.1) 0.012*

EPDS 4 months postpartum 4.76 ± 4.55 6.06 ± 4.57 4.69 ± 4.54 0.009**
    Above cutoff 111 (6.9) 7 (9.0) 104 (6.8) 0.456

EPDS 8 months postpartum 4.63 ± 4.63 6.56 ± 4.47 4.53 ± 4.62  < 0.001***
    Above cutoff 112 (7.4) 10 (12.8) 102 (7.1) 0.060

EPDS 12 months postpartum 4.47 ± 4.27 5.97 ± 4.30 4.39 ± 4.25 0.004**
    Above cutoff 73 (5.6) 7 (11.1) 66 (5.3) 0.052
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depressive symptom scores over time was the same for both 
groups.

Because we observed a difference in the frequency of a 
history of depression between women with a planned preg-
nancy (14.2%) and women with an unplanned pregnancy 
(30.9%), we performed a sensitivity analysis repeating the 
mixed model analysis in a subgroup of women without a 
history of depression. This analysis showed similar results 
compared to that of the entire sample.

Discussion

In the current study, we aimed to examine the associa-
tion between an unplanned pregnancy and depressive 
symptoms in a large longitudinal cohort, stretching from 

early pregnancy until 12 months postpartum. Women who 
reported an unplanned pregnancy showed persistently higher 
levels of depressive symptoms in all trimesters of preg-
nancy and during the first 12 months postpartum. Lower 
age, unemployment, and a history of depression were inde-
pendently related to higher levels of depressive symptoms 
reported during this period. We also showed that although 
women with an unplanned pregnancy showed persistently 
higher depressive symptom scores, the course of depressive 
symptom scores over time was similar to that of women with 
a planned pregnancy.

The association between unplanned pregnancy and 
depressive symptoms during the perinatal period has been 
reported in prior studies (e.g., Abajobir et al. 2016). How-
ever, almost all of these studies used a cross-sectional design 
or are limited by two time points. For example, Mercier et al. 

Fig. 2  Depressive symptom 
mean scores at 12, 22, and 
32 weeks of pregnancy and 
1 week, 6 weeks, 4 months, 
8 months, and 12 months 
postpartum in women with 
a planned and an unplanned 
pregnancy. EPDS, Edinburgh 
Postnatal Depression Scale; 
W, weeks; M, months; PP, 
postpartum. Error bars are 
standard error of the mean. 
t-tests: * p < 0.05, ** p < 0.01, 
*** p < 0.001

***
*** ***

***

**
* ** **

Table 2  Linear mixed models 
with unplanned pregnancy 
as a predictor for depressive 
symptoms during the perinatal 
period

†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Numerator df Denominator df F p-value

Intercept 1 1992.671 58.114  < 0.001***
Unplanned pregnancy 1 5420.026 16.674  < 0.001***
Time 1 10,637.198 3.863 0.049*
Unplanned pregnancy × time 1 10,637.518 1.912 0.167
Time × time 1 10,177.936 5.258 0.022*
Unplanned pregnancy × time × time 1 10,178.167 1.038 0.308
Age 1 1811.030 7.635 0.006**
Level of education 1 1810.651 2.204 0.138
Paid job 1 1816.860 8.377 0.004**
Partner 1 1834.960 0.815 0.367
BMI pre-pregnancy 1 1805.323 2.577 0.109
Alcohol use during pregnancy 1 1823.576 0.643 0.423
Smoking during pregnancy 1 1835.531 2.860 0.091†
Previous miscarriage/abortion 1 1806.952 2.817 0.093†
Parity 1 1803.939 0.173 0.677
History of depression 1 1808.654 87.580  < 0.001***
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(2013) found that women with unintended pregnancies were 
more likely to have postpartum depression at both 3 and 
12 months postpartum, and Faisal-Cury et al. (2017) found 
that unplanned pregnancy was associated with persistent 
maternal depression during the perinatal period. Our study 
adds a longitudinal aspect to the current literature, showing 
that higher levels of depressive symptoms persisted long 
after birth in women with unplanned pregnancy. In their 
longitudinal study, Christensen et al. (2011) did not find an 
association between unintended pregnancy and high depres-
sive symptom levels during pregnancy; however, unintended 
pregnancy was associated with high postpartum depressive 
symptom levels. Nevertheless, compared to our sample, their 
study included a smaller sample (215 women), participants 
were included in a randomized controlled trial, and they 
used the Beck Depression Inventory-II (BDI-II) to screen 
for depressive symptoms. Furthermore, where Christensen 
et al. (2011) categorized pregnancy intention as intended, 
mistimed, and unwanted, the current study defined it as 
planned or unplanned pregnancy.

Another longitudinal study found that women with 
unwanted pregnancies, defined in terms of an unplanned 
and unwanted pregnancy and a negative first reaction to 
the pregnancy, reported slightly higher levels of perinatal 
depressive symptom scores; however, it diminished over the 
follow-up period (Najman et al. 1991). It may be difficult 
to compare the results of this study with the results of the 
current study. First, a different instrument, the Delusions-
Symptoms-States Inventory (DSSI) was used to measure 
depressive symptoms. Secondly, the data of this study were 
collected between 1981 and 1984, almost 40 years ago. At 
that time, there might have been a different view on having 
an unplanned pregnancy and experiencing mental problems, 
which could have influenced the results of this study.

In the current study, 5.8% of the women reported an 
unplanned pregnancy, which corresponds to the national 
rates of the Netherlands in 2016, when 3% of the pregnancies 
were unplanned (similar for all levels of education) (RIVM 
2017). These numbers are significantly lower than the num-
ber of unintended pregnancies found in studies from other 
countries, such as in the USA (45% unintended) (Finer and 
Zolna 2016) and the UK (16.2% unplanned, 29.0% ambiva-
lent) (Wellings et al. 2013). Apart from the differences 
between the obstetric healthcare systems in different coun-
tries, another possible explanation for this difference could 
be the cultural differences in sexual education and contra-
ception use. In many regions of the USA, the dominant sex 
education model focuses on abstinence-based ways to avoid 
pregnancy, whereas in the Netherlands, there are compre-
hensive and liberal school-based sex education programs. 
It has been shown that the sexual health–related outcomes 
(e.g., unwanted pregnancy rates and sexually transmissible 
infection statistics) are better in countries with sex-positive 

government policies (such as the Netherlands) in compari-
son to countries with a policy based on abstinence, such as 
the USA (Weaver et al. 2005). These cultural differences 
may therefore explain the low percentage of women report-
ing an unplanned pregnancy in the current study.

Strengths and limitations

The major strengths of the current study are the large sam-
ple size (N = 1928) and the prospective longitudinal design 
assessing depressive symptoms at each trimester of preg-
nancy and five times postpartum enabling the use of mixed 
linear models. Other studies that assessed the relationship 
between an unplanned pregnancy and perinatal depressive 
symptoms mostly used a cross-sectional design or assessed 
depressive symptoms only twice during pregnancy or during 
the postpartum period. While these studies provide impor-
tant information on the association between an unplanned 
pregnancy and depressive symptoms (Abajobir et al. 2016), 
the current study clearly demonstrates that an unplanned 
pregnancy seems to be a risk factor for heightened depres-
sive symptom levels throughout the entire perinatal period 
until 12 months after giving birth.

This study also has limitations. The first limitation of this 
study is the assessment of an unplanned pregnancy. This 
study measured pregnancy intention by asking the question: 
“is the current pregnancy planned?” Women could indicate 
whether their current pregnancy was planned by selecting 
“yes” or “no.” In the Netherlands, most women who ask for 
an abortus provocatus because of an unwanted pregnancy 
visit a special abortion clinic before 8–10 weeks of gesta-
tion. Because in the current study community midwives 
included all participating women between 8 and 12 weeks, 
it is likely that most women with an unplanned and unwanted 
pregnancy have already made the decision for abortion. As 
a result, these women were not included in the study. Taken 
this background information into account, it is even more 
remarkable that an unplanned pregnancy — even when it is 
only unplanned but not unwanted — has a long-lasting nega-
tive impact on a woman’s perinatal mental health. None-
theless, there is still much inconsistency in the literature 
about these terms and the exact definition of an unplanned 
pregnancy. The terms unplanned, unintended, mistimed, and 
unwanted pregnancy are often used interchangeably in the 
literature, yet there are important difference between these 
concepts (Goossens et al. 2016; Sedgh et al. 2014). Further 
studies are needed to address these differences in terminol-
ogy. Barrett et al. (2004) developed the London Measure of 
Unplanned Pregnancy and Goossens et al. (2018) evaluated 
the psychometric properties of the Flemish version of this 
measurement. This measurement takes the complexity of 
pregnancy planning into account (example concepts: con-
traception use and pregnancy intention before becoming 
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pregnant). It could be used in future studies, but it is also 
important to address the emotions that are associated with 
an unplanned pregnancy. A cross-sectional study by Barton 
et al. (2017) showed that women with an unplanned preg-
nancy, who had negative or ambivalent feelings toward their 
pregnancy, showed higher levels of psychological distress 
compared to women with an unplanned pregnancy that had 
happy feelings toward being pregnant.

Another limitation of the present study is that we assessed 
depressive symptoms by self-report instead of a diagnostic 
interview such as the SCID (First 2014). Similarly, history 
of depression was measured with a self-reported yes/no 
response. A more objective assessment of life-time history 
of depression would have given a better understanding of 
the concept, using a structural and standardized psychiat-
ric diagnostic interview (e.g., CIDI, SCID). These instru-
ments assessing the life-time history of depression is the 
golden standard allowing to discriminate between a major 
depressive episode and minor depression. Interview proce-
dures are challenging in a longitudinal study like the cur-
rent study with a large sample size (N = 1928). Furthermore, 
the DSM-5 highly advises that depressive symptoms are 
assessed regarding their intensity rather than using a dichot-
omous definition of depression only (Krueger et al. 2014).

Moreover, the participants of this study were more often 
highly educated, and most of them had a partner. Also fewer 
participants had an ethnic minority background compared 
to the general Dutch population (Statistics the Netherlands 
2020, 2021). These factors may have had an attenuating 
effect on the level of depressive symptoms as related to 
unplanned pregnancy, and it is therefore difficult to gen-
eralize the present findings to other settings and countries. 
Additionally, social support was not considered in the pre-
sent study, which is an important factor in the association of 
potentially negative experiences with perinatal depression 
(e.g., Biaggi et al. 2016). A final limitation of the study is 
that there is no data available on the use of antidepressants, 
psychotherapy, or psychological counseling for the partici-
pating women throughout the entire perinatal study period. 
Treatment for depression during the perinatal period may 
have reduced the level of depressive symptoms.

Possible clinical implications

Our findings show strong support for the view that women 
with an unplanned pregnancy represent a group vulnerable 
to developing mental health problems. An important clinical 
implication could be that these women should be carefully 
followed, not only during pregnancy but also during the first 
postpartum year (and potentially beyond). Proactive screen-
ing of depressive symptoms followed by an intervention has 
repeatedly shown to be beneficial (O'Connor et al. 2016). 
Furthermore, perinatal depressive symptoms can lead to 

negative maternal mental health outcomes, such as increased 
level of parental stress (Misri et al. 2010), greater difficulties 
with social and partner relationships (Slomian et al. 2019), 
and suboptimal mother-to-infant bonding (Tichelman et al. 
2019). The EPDS is a short and widely applicable instru-
ment to screen for perinatal depression (O'Connor et al. 
2016), which could easily be administered by midwives and 
obstetricians during pregnancy and by the general practition-
ers and infant healthcare workers during the first postpartum 
year.
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