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Abstract

Aim: The present study investigates both the antenatal prediction of the occurrence of depression during the first year

postpartum and the course of depression in populations at different degrees of risk. Methods: In a population-based

prospective study, 1618 women were screened during mid-pregnancy for risk factors with regard to depression. High-risk

and low-risk women were identified, and depression (Research Diagnostic Criteria, RDC) was assessed at 32 weeks

gestation and at 3, 6, and 12 months postpartum. Results: In the high-risk group (n = 97), 25% of the women were

depressed during the first year postpartum compared to 6% of the low-risk women (n = 87). At 3 months postpartum,

significantly more high-risk (17%) than low-risk women (1%) were depressed. While prevalence rates decreased after 3

months postpartum in the high-risk group, no significant fluctuations of prevalence rates were found in the low-risk group.

Two risk factors were independently predictive of depression during the postpartum period: a personal history of

depression, and high depressive symptomatology during mid-pregnancy. Conclusions: Women at high risk and low risk for

depression during the early postpartum period can be detected during pregnancy. High-risk women were only at particular

risk during the first 3 months postpartum.
D 2002 Elsevier B.V. All rights reserved.
Keywords: Postpartum depression; Pregnancy; Prediction; Edinburgh Postnatal Depression Scale (EPDS); Research Diagnostic Criteria

(RDC)
1. Introduction

The prevalence rate of postpartum depression in

Western countries is 10–15% (O’Hara and Swain,

1996; Beck and Gable, 2001). In non-Western

countries prevalence rates range from 5 to 60% (Lee

et al., 1998; Cooper et al., 1999; Affonso et al., 2000),
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indicating that populations differ considerably in

terms of risk (Henshaw, 2000). As maternal depres-

sive symptoms may have an impact on both infant and

family, continued exploration of the prevalence and

degree of postpartum depressive symptomatology is

important (Affonso et al., 2000). In particular, for

accurate prevention, diagnosis, and treatment, more

information is needed about the differences between

populations with various degrees of risk in the prev-

alence and course of postpartum depression.
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Psychosocial risk factors for postpartum depression

have been identified: past history of psychopathology,

psychological disturbance during pregnancy, poor re-

lationship between the parents during childhood, poor

marital relationship, low self-esteem, low socioeco-

nomic status, low social support, stressful life events,

and unwanted pregnancy (Kumar and Robson, 1984;

O’Hara and Swain, 1996; Bernazzani et al., 1997;

Rigetti-Veltema et al., 1998; Da Costa et al., 2000;

Beck, 2001; Logsdon and Usui, 2001). Furthermore,

studies have indicated that a family history of depres-

sion is a risk factor for postpartum depression (O’Hara

et al., 1984;Watson et al., 1984; Campbell et al., 1992).

Although Appleby et al. (1994) were not success-

ful in antenatal differentiation between women at

different degrees of risk for postpartum depression,

others were. Cooper et al. (1996) developed a predic-

tive index of risk factors for postpartum depression at

6–10 weeks postpartum. Nielsen Forman et al. (2000)

produced a similar index for depressive symptomatol-

ogy at 4 months postpartum. However, for popula-

tions at different degrees of risk, the course of

depression during the first year postpartum is not

known, predominantly due to the fact that earlier

research has only assessed depression on one single

occasion, and only took into account a follow-up

period covering the first months postpartum.

The present study investigates whether the occur-

rence of depression during the first year postpartum

can be predicted during mid-pregnancy, and examines

the course of depression in populations at different

degrees of risk. This paper describes a longitudinal

follow-up study in a large community sample of

pregnant women in the Netherlands. Risk factors were

assessed during mid-gestation. Subsequently, women

with high-risk and low-risk profiles were defined and

followed up during the first year postpartum involving

assessment of depression at three different measure-

ment points.
2. Method

2.1. Measures

2.1.1. High risk and low risk for depression

A risk profile of depression was a priori defined as

follows: (i) poor relationship between the parents
during the participant’s childhood, (ii) family history

(first degree) of depression, (iii) personal history of

depression, or (iv) high depressive symptomatology

during mid-pregnancy (>11 on the Edinburgh Postna-

tal Depression Scale; EPDS). Women who reported

positive on one of these four risk factors were

assigned to the high-risk group. Those reporting none

of the first three risk factors and low depressive

symptomatology (EPDS < 8) were assigned to the

low-risk group.

For mid-pregnancy screening a questionnaire was

used that covered sociodemographic (e.g. age, marital

status) and obstetrical data (e.g. weeks of pregnancy,

parity) in the first part. In the second part the first three

risk factors were each represented by a single item with

a two-point response scale (‘yes’ vs. ‘no’) as follows:

(i) Did your parents have a good relationship when you

lived at home (before your 16th birthday)?, (ii) Did

anyone in your family (father, mother, brothers or

sisters) suffer from depression?, and (iii) Did you ever

suffer from depression during your life? In the last

part, the fourth risk factor (depressive symptomatolo-

gy) was assessed by means of the EPDS (Cox et al.,

1987). The EPDS is a 10-item self-report scale. Each

item is scored from 0 to 3, according to the increasing

severity of the symptoms. It has good psychometric

properties (Cox et al., 1987, 1996; Leverton and

Elliott, 2000) and has been validated in the Nether-

lands (Pop et al., 1992). In the present study a cut-off

of 12 was used to define ‘high depressive symptom-

atology’, representing an adequate level of specificity

while avoiding the more extreme cut-offs as suggested

by Green and Green (1994). Although there is a risk of

missing some cases (Guedeny et al., 2000), a cut-off of

12 avoids inclusion of too many women who are not at

high-risk. A score of less than 8 defined ‘low symp-

tomatology’ (Cox et al., 1987).

2.1.2. Postpartum depression

Postpartum depression (major and minor) was

assessed in the context of a semi-structured interview

using the Research Diagnostic Criteria (RDC; Spitzer

et al., 1978).

2.2. Participants

A total of 2157 women, who visited an obstetri-

cian or midwife for antenatal care, were invited to
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complete a questionnaire concerning risk factors for

depression. They were recruited from two hospitals

and four midwifery practices in the southern part of

the Netherlands.

A total of 1618 (75%) women returned the

questionnaire, and, of these 1162 (72%) were eligi-

ble for further participation: Dutch speaking with a

term of 20–30 weeks pregnancy, living in the

region, and having returned a fully completed

questionnaire. Of these, 1031 (89%) women con-

sented to participate in a follow-up study during

pregnancy (Fig. 1).

Within this group of participants (n = 1031), high-

risk and low-risk women were identified on the basis

of the screening. Of those in the high-risk group

(n = 435), 124 randomly selected women consented

to continue to participate in this study on postpartum

depression. A total of 20 high-risk women (16%)
Fig. 1. Design of the study and number of women interviewed at

each assessment point. A total of 87 low-risk and 97 high-risk

women were visited at each assessment point. a1031 of 2157

(48%) women were eligible; b478 of 1031 (46%) women were

identified as low-risk; c435 of 1031 (42%) women were identified

as high-risk.
dropped out postpartum, and some data were missing

for seven high-risk women. Of the 103 randomly

selected women in the low-risk group (n = 478), ten

women (10%) dropped out during the postpartum

period. In the case of six low-risk women, some data

were missing.

All data were available for 97 high-risk and 87

low-risk women, and analyses involved these partic-

ipants. Sample characteristics are presented in Table

1. Women who dropped out of the study did not

differ significantly from those who did not with

regard to demographic characteristics.

2.3. Procedure

Based upon screening at 20–30 weeks pregnan-

cy (mean: 25 weeks) high-risk and low-risk women

were defined. Interviews at home followed at 32

weeks pregnancy and 3, 6, and 12 months postpar-

tum. Using the RDC, depression was assessed in a

semi-structured interview, during which the assessor

was blinded to the high-risk or low-risk status of

the participants. Interviewers were advanced psy-

chology students who were extensively trained in

the specific diagnostic interview and who were

monitored and supervised every 2 weeks by the

first and third authors of this study. The protocol

was approved by the Medical Ethical Committees

of the St Joseph Hospital, Veldhoven and the Two

Cities Hospital, Tilburg. The design of the study

and the number of women visited at each measure-

ment point are shown in Fig. 1.

2.4. Statistical analyses

Differences in demographic variables between

the high-risk and low-risk group were tested using

chi-square tests, t-tests, and Mann–Whitney U-

tests. Differences in prevalence rates between the

groups were investigated by chi-square tests. Mul-

tiple logistic regression analyses were used to test

whether the four risk factors played an independent

role in the prediction of postpartum depression. A

minimum of 78 women in each group would be

required to detect a difference of 20% (alpha =

0.05, 1-beta = 0.9) in the point-prevalence of de-

pression between the high-risk and low-risk group

(Pocock, 1995).



Table 1

Demographic characteristics

Variable High-risk sample, Low-risk sample,

n= 97 n= 87

Age (years)

Mean (S.D.) 30.5 (4.0) 30.7 (4.0)

Range 19–39 22–43

Educational level

Low (%) 41.2 24.4

Middle (%) 33.0 48.8

High (%) 25.8 26.7

Marital status

With partner (%) 94.8 92.0

Divorced (%) 1.1 1.1

Single (%) 4.1 6.9

Parity

Primaparous (%) 47.4 49.4

Multiparous (%) 52.6 50.6

Risk factors

Personal history of depression (%) 62.9

Family history of depression (%) 44.3

Relationship problems between subject’s parents (%) 39.2

High depressive symptomatology during pregnancy (%) 33.0
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3. Results

3.1. Sample characteristics

From Table 1, it can be seen that there were no

significant differences between the high-risk and low-

risk group with regard to demographic characteristics.

In the high-risk group, the most commonly

reported risk factor (63%) was a personal history of

depression (Table 1). Moreover, in the high-risk

group, 47% of the participants reported only one risk

factor, 35% a combination of two factors, and 18% a

combination of three or more factors. A total of 75%

of the women in the high-risk group reported a

personal history of depression and/or high depressive

symptomatology during pregnancy. Of all women

screened during pregnancy (n = 1618), 21% reported

a personal history of depression, 14% a family history

of depression, 14% relationship problems between the

parents during subject’s childhood, and 14% high

depressive symptomatology during pregnancy. Fur-

thermore, 29% of the women reported a personal
history of depression and/or high depressive symp-

tomatology during pregnancy, 56% reported no risk

factors at all in combination with low depressive

symptomatology (EPDS < 8), and 15% reported no

risk factors and moderate depressive symptomatology

(EPDS 8–11).

3.2. Incidence and prevalence of depression

3.2.1. High-risk women

At 32 weeks pregnancy, 21 high-risk women

(22%) were depressed according to the RDC. The

incidence of postpartum depression, i.e. the percent-

age of new cases during the first year postpartum,

was 17% (13 of 76 women who were not depressed

antenatally). The year prevalence was 25%: 24 high-

risk women were depressed at one or more measure-

ment points during the first year postpartum. Of

these, 15 (62.5%) were depressed at one measure-

ment point only, six (25%) were depressed at two

measurement points, and three (12.5%) were de-

pressed at three measurement points. Moreover, of
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the 24 depressed high-risk women, 11 (46%) were

also depressed during pregnancy. Of the 13 postpar-

tum depressed high-risk women who were not de-

pressed antenatally, ten (76.9%) were new cases at 3

months postpartum, two (15.4%) at 6 months post-

partum, and only one woman (7.7%) was a new case

at 12 months postpartum.

The point-prevalence rates of depression (major

and minor) in the high-risk group are presented in Fig.

2. The highest point-prevalence (17.5%) of postpar-

tum depression was found at 3 months. Of the women

depressed at 3 months postpartum, 41% had also been

depressed during pregnancy. The point-prevalence

dropped to 11.3% at 6 months and to 8.2% at 12

months postpartum. Point-prevalence rates for major

depression were 7.2, 5.2 and 4.1%, at 3, 6 and 12

months postpartum, respectively. Point-prevalence

rates for minor depression were 10.3, 6.2 and 4.1%,

respectively.
Fig. 2. Proportion of women depressed (RDC) in the high-risk
3.2.2. Low-risk women

At 32 weeks pregnancy, two women from the low-

risk group (2.3%) were depressed. The incidence of

postpartum depression was 4.7% (four of 86 women

who were not depressed antenatally). The year prev-

alence was 5.7%: a total of five women were de-

pressed at one or more measurement points during the

postpartum. Of the five postpartum depressed women,

four (80%) were only depressed at one measurement

point, and one (20%) was depressed at three measure-

ment points.

Only one of the five women depressed during

the postpartum was depressed during pregnancy.

In this group, the point-prevalence did not fluctuate

significantly during the first postpartum year (Fig.

2). Only one woman met the criteria for major

depression at 3 months as well as at 12 months

postpartum; all four others met the criteria for minor

depression.

ive Disorders 77 (2003) 159–166 163
and low-risk groups at 3, 6 and 12 months postpartum.
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3.2.3. High-risk versus low-risk women

There was a significant difference between the high-

risk and low-risk women with respect to the incidence

of depression (v2 (1, n = 161) = 6.53, P < 0.05) and

to the year prevalence (v2 (1, N = 184) = 12.46,

P < 0.001). At 3 months postpartum, the point-preva-

lence of depression was significantly higher in the

high-risk compared to the low-risk women: 17.5 versus

1.1%, respectively (v2 (1, N = 184) = 13.94, P < 0.001).

No significant differences in point-prevalence were

found at 6 or 12 months postpartum. In order to control

for depression during late pregnancy, analyses were

repeated excluding women diagnosed as depressed

during pregnancy. Again, only at 3 months postpartum,

was the point-prevalence of depression significantly

higher in the high-risk (n = 76) compared to the low-

risk women (n = 85): 13.2 versus 1.2%, respectively (v2

(1, N = 161) = 9.05, P < 0.05).

3.3. Prediction of depression

3.3.1. Postpartum

Logistic regression analysis of the high-risk group

data revealed two risk factors, each independently

related to the year prevalence of depression during

the postpartum period: personal history of depression

(OR: 4.5, 95% CI: 1.32–15.64, P= 0.017), and high

depressive symptomatology during pregnancy (OR:

2.9, 95% CI: 1.07–8.04, P= 0.036).

Of the postpartum depressed women in the high-

risk group 83% reported a personal history of depres-

sion, compared to 56% of those who were not

depressed (v2 (1, n = 97) = 5.7, P < 0.05). A total of

50% of the postpartum depressed women reported

high depressive symptomatology during pregnancy

compared to 28% of those who were not depressed

(v2 (1, N = 97) = 4.17, P < 0.05). All postpartum de-

pressed women in the high-risk group reported at least

one of the following risk factors: personal history of

depression or high depressive symptomatology during

pregnancy.

3.3.2. Pregnancy

Logistic regression analysis shows that, of the

four risk factors, only high depressive symptomatol-

ogy at 25 weeks pregnancy was related to depression

at 32 weeks pregnancy. Interestingly, a personal

history of depression did not predict depression

G.J.M. Verkerk et al. / Journal of164
during pregnancy. A total of 62% of the women

who were depressed at 32 weeks pregnancy reported

high depressive symptomatology 7 weeks earlier,

compared to 25% of the non-depressed women.
4. Discussion

Prediction during mid-pregnancy of the occurrence

of postpartum depression depends on the time of

assessment of depression postnatally.

Our results confirm and extend those obtained by

Cooper et al. (1996) and Nielsen Forman et al. (2000):

we found that differentiation between women at high

and low risk of postpartum depression proves to be

possible. In addition, the present study shows that

differentiation is limited to depression in the early 3-

month postpartum period, excluding the later 6- and

12-month period. The decrease in prevalence rates of

depression in the high-risk group may be due to

recovery over time of women depressed during mid-

pregnancy. However, even when controlled for de-

pression during late pregnancy, it was found once

again that differentiation was only possible at 3

months postpartum. The findings may indicate that

the etiology of depression in high-risk and low-risk

women may be different during the early postpartum

period. Stress associated with pregnancy and birth

may enhance the development of depression, but only

for women highly vulnerable for depression.

In this study, the highest point-prevalence rates of

postpartum depression in the high-risk group were

observed at 3 months postpartum. While the point-

prevalence rates in the high-risk group decreased after

3 months postpartum, no significant fluctuations of

point-prevalence rates were seen in the low-risk

group. Moreover, of the high-risk women who be-

came depressed during the first year postpartum and

who were not depressed during pregnancy, 77% were

new cases at 3 months postpartum. These findings

indicate that, in women who are vulnerable to depres-

sion, there is an increased risk shortly after delivery,

confirming other studies in community samples which

reported an increased risk of depression in the first 3

months after childbirth (Cooper et al., 1988; Cox et

al., 1993; Pop et al., 1993; Areias et al., 1996). In

contrast, other authors found no relationship between

childbirth and the timing of the onset of depression
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(Nott, 1987; Ballard et al., 1994). An explanation for

the discrepancies in the results of earlier studies could

be the different degrees of risk in the various samples

of respondents.

In accordance with other studies, high depressive

symptomatology during pregnancy and a personal

history of depression proved to be the most important

predictors of postpartum depression (Cooper et al.,

1996; O’Hara and Swain, 1996). These two predictors

may suggest a predisposition for the development of

depression.

Moreover, the present results, in line with earlier

studies (Da Costa et al., 2000; Josefsson et al., 2001),

show that two groups of postpartum depressed women

could be distinguished: women who were also de-

pressed during late pregnancy, and women who were

not depressed during late pregnancy. Risk factors may

predict differentially postpartum depression with pre-

or postpartum onset. This could be important for

improving the predictive ability of the risk profile,

specifically for detecting high-risk women.

Point-prevalence rates at 3 months postpartum

were 1% for the low-risk and 17% for the high-risk

women. Up to now, there have been no figures

published of the prevalence rates of postpartum de-

pression in high-risk and low-risk women. An earlier

prospective study of a community sample in the

Netherlands found a mean point-prevalence of 9.7%

of depression during the first 9 months postpartum,

with a peak at 10 weeks postpartum (Pop et al., 1993).

Recently, a large study on international prevalence

rates reported sizeable differences in levels of depres-

sive symptomatology throughout different countries

(Affonso et al., 2000). However, in that study, wom-

en with a history of depression and women with

a history of depression therapy during the last 12

months were excluded. It should be noted that, in the

current study, these were the women at increased risk.

Therefore, on the basis of the results of the present

study, it can be hypothesised that prevalence rates

reported in the study of Affonso et al. (2000) would

have been much higher if those women had not been

excluded. The present findings suggest the impor-

tance of the distribution of risk factors in the popu-

lation and the time of assessment of symptomatology

during the postpartum.

Obviously, a minority (25%) of the women, iden-

tified during pregnancy as being at high-risk, actually
developed depression during the first postpartum year.

With regard to the total population screened, almost

one-third (29%) presented with either one or both of

the most important risk factors: a personal history of

depression and high depressive symptomatology dur-

ing pregnancy. In addition, 56% of the general pop-

ulation was identified as low-risk, and of these, almost

no women developed an episode of depression. So, by

applying these two risk factors in a simple screening

instrument during pregnancy, high-risk women who

need to be screened during pregnancy as well as

postpartum can be differentiated from low-risk wom-

en who do not require this special attention and care

for depression. Early screening on the risk factors for

depression could contribute to early diagnosis and

therefore to appropriate treatment. It provides the

opportunity to prevent depression in the postpartum

period. This assessment only takes 5 min to complete

and can easily be implemented during antenatal care

at the obstetrical practice.

In conclusion, women at high-risk and low-risk for

depression during the early postpartum period can

already be identified during mid-pregnancy. Women

with a personal history of depression and with high

depressive symptomatology during the second trimes-

ter of pregnancy are at increased risk for depression,

especially at 3 months after delivery.
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