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Abstract 

Objective  

To investigate whether the ten-item Edinburgh Postnatal Depression Scale (EPDS) 

administered antenatally in 1,620 women in the general population is accurate in predicting 

postpartum depressive symptoms (EPDS score ≥10), and whether a two-item EPDS has 

similar predictive accuracy. 

Methods

Mean values, area under the receiver operating characteristics-curve (AUC), sensitivity, 

specificity and predictive values of antenatal EPDS for the likelihood of developing postpartum 

depressive symptoms were calculated. Analyses were repeated for each trimester, several 

cut-off values and a two-item EPDS (low mood and anhedonia).

Results 

Mean EPDS scores were significantly higher during each trimester in women with 

postpartum depressive symptoms, compared to those without (p<0.001). Using the prevailing 

cut-off (≥10), the AUC was reasonable (0.74), sensitivity was 26.3%, positive predictive value 

25.9%, specificity 93.0% and negative predictive value 93.1%. Using a lower cut-off value (≥5), 

sensitivity was 70.8% and specificity was 65.4%, but positive predictive value was low (15.9%). 

Negative predictive value was exceedingly high with 96.0%. Results were similar during the 

second and third trimester. The predictive accuracy of the two-item EPDS appeared inferior.

Conclusions 

The EPDS was not sufficiently accurate in predicting risk of postpartum depressive 

symptoms. Nevertheless, when using the ≥5 cut-off value, it may be adequate for initial 

screening, followed by further assessments and possibly antenatal intervention when 

positive. Furthermore, when negative, women may be reassured that postpartum depressive 

symptoms are unlikely. A two-item version showed poor predictive accuracy. 
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Introduction

Depression affects 8-15% of women in the first year postpartum1-4. This poses a 

considerable burden to the women, their families and society5,6. Children born to women 

who experienced postpartum depression, are at risk of insecure attachment, which in turn 

is associated with cognitive, behavioral and emotional problems7,8. Moreover, postpartum 

depression is commonly preceded by antenatal depression4,9,10, which has been associated 

with unfavourable obstetric outcomes and impaired child neurodevelopment10-12, 

independent of effects due to postpartum depression11. Thus, timely detection of antenatal 

depressive symptoms is critical for mother and child. Correspondingly, the American College 

of Obstetricians and Gynecologists recommends antenatal screening13. 

The ten-item Edinburgh Postnatal Depression Scale (EPDS)14,15 is commonly used for 

assessing depressive symptoms, and was validated as antenatal and postpartum screener 

for minor or major depression16. While depressive symptoms are known to be associated 

with the development of a depressive disorder17, it is remarkable that predicting the absolute 

risk of postpartum depression, based on antenatal depressive symptoms as assessed by the 

EPDS, has been studied scarcely10,18,19. In a large cohort, the relative importance of several 

antenatal risk factors for postpartum depression was studied18. Yet, the predictive accuracy of 

the antenatal EPDS was quantified exclusively for a single cut-off value and not specified for 

trimester of pregnancy. In another large cohort, the pattern of depressive symptoms during 

pregnancy and in the postpartum period was studied, but not the predictive accuracy of the 

EPDS10. One study observed that when using a higher than commonly used cut-off in the 

second trimester, the EPDS was accurate in predicting depression at six weeks postpartum19. 

However, their study suffered from a high loss to follow-up rate. 

Consequently, the predictive accuracy of the EPDS for identifying an increased risk 

of postpartum depression is still unknown. At the same time, a brief, reliable self-report 

antenatal screener to predict the likelihood of minor or major postpartum depression would 

facilitate midwives and gynaecologists in daily clinical practice20, for example a screener that 

only includes the two key symptoms of depression, i.e. anhedonia and mood21.

In the current prospective study, we examined to what degree the ten-item EPDS 

administered during the first, second and third trimester of pregnancy, using various cut-

offs, is valid for the assessment of the absolute risk of postpartum depressive symptoms. 

Since a two-item version would be more convenient, we further investigated the predictive 

performance of a two-item EPDS including the key symptoms of depression only.  
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Methods

Sample

The present study was carried out within the ongoing population-based Pregnancy, 

Anxiety and Depression (PAD) Study22. This prospective cohort study has been set up 

to investigate symptoms of and risk factors for anxious or depressive symptoms during 

pregnancy and the first half year postpartum. All pregnant women in their first trimester 

of pregnancy, visiting a total of 109 collaborating primary obstetric care centers and seven 

hospitals in the Netherlands, are invited to participate. Written informed consent is obtained 

from each participant. After baseline assessments at the end of the first trimester, follow-

up assessments using online questionnaires take place at the end of the second and third 

trimesters of pregnancy, as well as at six months postpartum. 

Data used for the present study was collected from May 2010 to September 2012. By 

the end of that period, 4,157 women had completed the baseline assessments. The eligible 

population for the present analysis consisted of women who were six months postpartum by 

the time of the database closure (N=1,620, 39%). Out of these, 1,276 responded by filling out 

the questionnaires yielding a response rate of 78.8%. Non-responders did not significantly 

differ from responders on parity, educational level or antenatal depressive symptoms. 

However, non-responders were significantly younger (30 vs. 29 years, p<0.02).    

Measurements

Demographic and pregnancy related variables included in the present study were age, 

parity and educational level, and were assessed at baseline. Educational level was defined 

as the highest completed education, and was divided into five categories; elementary 

education, lower and higher tracts of secondary education, higher vocational education and 

university education.

The Dutch version of the ten-item Edinburgh Postnatal Depression Scale (EPDS) was 

used to measure symptoms of depression14. This version of the EPDS has shown good internal 

validity with a Cronbach’s alpha of 0.8214. The baseline EPDS was administered as part of the 

initial antenatal screening and each follow-up assessment wave. Total EPDS scores of ≥10 

indicate depressive symptoms at a level corresponding to an increased risk of minor or major 

depression14. The outcome of this study, i.e. postpartum depressive symptoms at six months 

after giving birth, was defined accordingly. 
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Multiple imputation of missing data

Complete information on all variables was obtained on 1013 (62.5%) women. The 

percentage of missing data ranged from 1.5 (EPDS at baseline) to 21.1 (postpartum EPDS) 

for the variables of main interest. Under the assumption that missing values were missing 

at random (MAR) or missing completely at random, we imputed missing data using multiple 

imputation by chained equations. This was done to avoid the potential bias and decreased 

statistical power associated with complete case analysis23,24. We substantiated our assumption 

of the missing data mechanism being MAR by, for each variable separately, predicting 

missingness using logistic regression. Independent variables were all variables that were 

considered potential predictors of missingness24 i.e. antenatal anxiety, age at baseline, parity 

and maternal educational level. The explained variance (Nagelkerke R2) from these analyses 

ranged from 7.1% to 63.2%, suggesting that at least in part data are MAR and imputation of 

missing values would likely improve the validity of our analyses. Multiple data sets (N=5) were 

generated to account for the uncertainty in imputed data. 

Data analyses

Descriptive statistics for demographic variables were calculated according to the 

likelihood of the presence of postpartum depressive symptoms. We tested whether the mean 

value of each antenatal EPDS differed between women experiencing postpartum depressive 

symptoms and those who did not, using an independent samples t-test. Additionally, we 

calculated the prevalence of antenatal depressive symptoms (EPDS ≥10) at each assessment. 

Subsequently, we evaluated the predictive accuracy of each antenatal EPDS in terms 

of sensitivity, specificity, predictive values and overall discriminatory power. We first 

constructed receiver operating characteristic (ROC) curves, by plotting the sensitivity against 

the 1-specifity for all possible cut-off values of antenatal EPDS. Informed by these curves, we 

constructed crosstabs using all possible cut-off values between 5 and 10, and calculated the 

measures of predictive accuracy. The overall discriminatory power of the EPDS independent 

of cut-off value was quantified as the area under the ROC-curve (AUC). The AUC can be 

interpreted as the extent to which the EPDS separates women with postpartum depressive 

symptoms from those without. Values of 0.70 to 0.80 indicate a reasonable AUC, 0.80 to 0.90 

a good one and values of 0.90 or above are interpreted as excellent25. 

The above analyses were repeated for the EPDS scores recorded in the second and third 

trimester. In addition, we quantified the prevalence and predictive accuracy of exceeding the 
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≥10 cut-off at all three antenatal assessments.

Subsequently, we examined the predictive accuracy of the two EPDS items that refer to 

the key symptoms of depression. These are items 2 for anhedonia and 8 for depressed mood, 

according to the Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV)21.  We 

summed the ratings of these items to a total score. This two-item version ranged from 0-6, 

the first cut-off value we tested was ≥3. Based on the results, the ROC-curve and the fact that, 

according to the DSM-IV, a diagnosis of depression needs at least one of these two items to 

be answered positively, we subsequently tested a cut-off value of ≥1. 

Measures of predictive accuracy were supplied with 95% confidence intervals. Results 

were pooled using Rubin’s method for multiple imputation inference26. Multiple imputation 

and statistical analyses were carried out using IBM SPSS Statistics 20.

Results

Descriptives

Mean gestational age of the study population (N=1,620) was 14, 23 and 34 weeks at the 

baseline, second and third trimester measurement waves, respectively. Women were five 

(range 4-7) months postpartum at the final measurement. At baseline, 139 women (8.6%) 

experienced depressive symptoms according to the cut-off value of ≥10. These figures were 

154 (9.5%) and 164 (10.1%) at the second and third trimester measurements, respectively. 

One hundred and thirty-seven women (8.5%) experienced postpartum depressive symptoms, 

which is equal to their a priori risk. 

Table 1 shows that demographic factors were equally distributed among women with 

and without postpartum depressive symptoms. At each instance of administration, scores 

on the EPDS were statistically significantly higher in the group with postpartum depressive 

symptoms than in the group without postpartum symptoms of depression (p<0.001). 

Crosstabs

Table 2 shows parameters of predictive accuracy of the ten-item EPDS in the first 

trimester using cut-off values ≥10 and ≥5, as well as those for the two-item version using 

cut-off values ≥3 and ≥1. Although for the ten-item EPDS we tested all cut-off levels between 

those presented in table 2, we decided to show only the most clinically relevant results. 
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Table 1 Demographic characteristics of the study population (n=1,620) according to the   

 presence of postpartum depressive symptoms

No postpartum 

depressive 

symptoms a 

(n=1,483)

Postpartum 

depressive 

symptoms a 

(n=137)

Fraction 

of missing 

data

Age, mean (min-max) 30.0 (17-46) 29.7 (18-43) 4.1%

Primiparae, N (%) 625 (41%) 52 (38%) 29.8%

Educational level, N (%) 30.1%

Elementary education 7 (<1%) 1 (<1%) -

Lower tracts of secondary education 139 (9%) 15 (11%) -

Higher tracts of secondary education 508 (34%) 46 (34%) -

Higher vocational education 596 (40%) 57 (42%) -

University education 233 (16%) 18 (13%) -

Depression level first trimester b, mean (SD) 3.91 (3.32) 7.48 (4.86) 1.5%

Depression level second trimester b, mean (SD) 4.62 (3.14) 8.79 (4.93) 18.2%

Depression level third trimester b, mean (SD) 4.67 (3.17) 8.83 (4.58) 16.7%

Depression level postpartum b, mean (SD) 3.81 (2.51) 13.36 (3.75) 21.2%

a According to Edinburgh Postnatal Depression Scale (EPDS), cut-off EPDS ≥10, min-max=0-30
b Based on EPDS at approximately 14 weeks pregnancy, min-max=0-30. Scores were statistically significantly 

 higher in the group with postpartum depressive symptoms than in the group without postpartum 

 symptoms of depression, with p ≤0.001

The ten-item EPDS using the ≥10 cut-off showed low sensitivity (26.3%) and high 

specificity (93.0%). However, the AUC of 0.74 was reasonable (figure 1). When we decreased 

the cut-off value to ≥5, the sensitivity increased to 70.8% and the specificity decreased to 

65.4%. Positive predictive values were low at all considered cut-off values, whereas all 

negative predictive values were high. Although the positive predictive value for a score 

higher than 10 in the first trimester was only 25.9%, this risk is three times higher as the prior 

risk of postpartum depressive symptoms, which was 8.5%. Lowering the cut-off for the two-

item version also showed higher sensitivity (59.1% vs. 12.4%) at the expense of the specificity 

and the positive predictive value (table 3). The AUC of the two-item version, i.e. 0.63, was 

considerably lower than that of the complete ten-item version. 
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Figure 1 Area Under the ROC Curve for baseline score Edinburgh Postnatal Depression 

 Scale (EPDS) a in the prediction of minor or major postpartum depressionb 

AUC of 1.0 is perfect prediction
a Based on ten-item EPDS at approximately 14 weeks pregnancy, min-max=0-30, pooled for all imputed 

 datasets.
b According to EPDS, cut-off ≥10, min-max=0-30

When test positive was defined as a score of ≥10 at all three measurements (N=50;3.1%), 

the positive predictive value increased to 40.0%, while the sensitivity decreased to 15.0%. The 

negative predictive value and the specificity remained high (92.5% and 97.9%, respectively).

All of the above analyses were repeated for the EPDS scores recorded in the second and 

third trimester. Results were essentially similar to those obtained using the first trimester 

scores. However, AUC’s were slightly higher for the ten-item EPDS with 0.77 and 0.78 at the 

second and third trimester, respectively. For the two-item version the AUC was 0.68 at the 

second trimester and 0.71 at the third. 
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Table 2 
Test characteristics for predicting postpartum

 depressive sym
ptom

s from
 

 
antenatal depressive sym

ptom
s

Cut-off
 ≥13 a 

(n=55, 3.4%
) b

Cut-off
 ≥10 a  

(n=137, 8.5%
) b

Cut-off
 ≥5 a  

(n=610, 37.7%
) b

A
ll antenatal 

scores ≥10 a  

(n=50, 3.1%
) c

Sensitivity, %
 (95%

 CI)
16.8 (11.0-24.1)

26.3 (19.1-34.5)
70.8 (62.4-78.3)

14.6 (9.2-21.6)

Specificity, %
 (95%

 CI)
97.8 (97.0-98.5)

93.0 (91.6-94.2)
65.4 (62.9-67.8)

97.9 (97.0-98.6)

Positive P
redictive V

alue, %
 (95%

 CI)
41.8 (28.7-55.9)

25.9 (18.8-34.0)
15.9 (13.1-19.0)

39.2 (25.8-53.9)

N
egative P

redictive V
alue, %

 (95%
 CI)

92.7 (91.3-94.0)
93.1 (91.7-94.3)

96.0 (94.6-97.2)
92.5 (91.1-93.8)

A
rea U

nder the Curve
0.74

-
-

-

         a  
Based on ten-item

 Edinburgh Postnatal D
epression Scale (EPD

S) at approxim
ately 14 w

eeks pregnancy, m
in-m

ax=0-30

 b 
N

um
ber and percentage of w

om
en scoring above the used cut-off

 at baseline EPD
S

 c 
N

um
ber and percentage of w

om
en scoring above the used cut-off

 at all antenatal m
easurem

ents of the EPD
S
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Table 3 Test characteristics for predicting postpartum depressive symptoms from a 

 two-item version for antenatal depressive symptoms 

Cut-off ≥3 a 

(n=65, 4%) b

Cut-off ≥1 a 

(n=586, 36.2%) b

Sensitivity, % (95% CI) 12.4 (7.4-19.1) 59.1 (50.4-67.4)

Specificity, % (95% CI) 96.8 (95.7-97.6) 65.9 (63.5-68.4)

Positive Predictive Value, % (95% CI) 26.2 (16.0-38.5) 13.8 (11.1-16.9)

Negative Predictive Value, % (95% CI) 92.3 (90.8-93.6) 94.6 (93.0-95.9)

Area Under the Curve 0.63 -

a  Based on items 2 and 8 of the Edinburgh Postnatal Depression Scale (EPDS) at approximately 14 weeks 

 pregnancy, min-max=0-6

b  Number and percentage of women scoring above the used cut-off at baseline EPDS

Discussion 

Main Findings

In this prospective cohort study, we found that women who developed postpartum 

depressive symptoms had statistically significantly higher antenatal EPDS scores. Irrespective 

of trimester, the ten-item EPDS had reasonable overall discriminatory power, but low 

sensitivity at the prevailing cut-off (≥10). When using a lower cut-off (≥5), both sensitivity 

and specificity were around 70%. However, for both cut-off values, positive predictive values 

were low, whereas negative predictive values were exceedingly high. A two-item version of 

the EPDS, consisting of merely the two key symptoms of depression, demonstrated a poor 

predictive performance. In addition, the EPDS was accurate in detecting current depressive 

symptoms. In the context of potential hazardous child effects of antenatal depressive 

symptoms, it is important that these symptoms are acknowledged by screening health care 

professionals. 

Strengths and limitations

The present study is not without limitations. First, the EPDS is a self-report questionnaire 

and even though it is commonly used, based on the EPDS score we are merely able to 

identify women with a higher risk of depressive symptoms. However, almost 70% of women 

exceeding the threshold of 10 satisfy the criteria for a diagnosis of depression31. Second, 

anxiety and depression are known to be co-morbid and several studies have shown that 
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antenatal anxiety is a predictor of postpartum depression32,33. However, because the only aim 

was to test the predictive accuracy of the EPDS, anxiety is considered beyond the scope of 

the current paper, and should therefore be addressed in future research. Finally, although 

our antenatal prevalence rates (9-10%) are comparable with other studies1,2, women 

experiencing depressive symptoms in their first trimester might have been more inclined 

to participate than women who are not familiar with depressive symptoms. In addition, 

we found a significant difference in age between the respondents and non-respondents. 

However, in absolute numbers the age difference is less than a year; therefore we do not 

think it affected our prevalence rates. Likewise, the prevalence of postpartum depressive 

symptoms in our study was relatively low (8%). Previous studies reported prevalence rates 

of 8-15%1,2. However, in these studies, the time at which postpartum depressive symptoms 

were assessed ranged from a few days after delivery to two years postpartum, which may 

have caused the inclusion of maternity blues, thereby falsely increasing the prevalence of 

postpartum depression.

Our study also has several strengths. The present study is the first to date to examine 

the EPDS as a tool for antenatal assessment of the risk of postpartum depressive symptoms, 

during each trimester of pregnancy, evaluating several cut-off values for the sum score, as 

well as the possibility of item reduction. In addition, the present sample is a large prospective 

cohort, including 1,620 pregnant women in their first trimester, with a response rate of 78.8%. 

Interpretation

Despite reasonable overall discriminatory power, the EPDS appears to have limited 

predictive accuracy for absolute risk stratification, regardless of the cut-off value used or the 

trimester of administration, partly contradicting the findings of Lau et al.19. They concluded 

that when using a cut-off of ≥15, the EPDS during the second trimester of pregnancy appeared 

to be an accurate predictor of depression at six weeks postpartum, with parameters of 

predictive accuracy ranging from 63% to 85%, and an overall AUC of 0.76, the latter being 

in line with our findings. However, they suffered from a high loss to follow-up rate (72%), 

making the results susceptible to serious bias. From a more general point of view, Austin & 

Lumley concluded that no currently available antenatal screener is sufficient in predicting 

postpartum depression, due to the evidence that multiple risk factors are postpartum, which 

clearly cannot be included in antenatal screening27. Additionally, Milgrom et al. showed that 

adding prior history of depression and low partner support to antenatal EPDS yielded a 
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more accurate overall prediction, using a cut-off of >12, mainly administered during the third 

trimester18. They observed a low positive predictive value of 29%, which seems compatible 

with our findings; although the absolute risk of postpartum depressive symptoms for women 

scoring ≥5 was two times higher than the prior risk, it was still low (15.9%). In order to allocate 

interventions as much as possible to women who have a high risk of postpartum depressive 

symptoms, a two-stage screening may therefore be advocated, as previously suggested20. 

Women with an EPDS score of ≥5 during the first trimester can be screened more elaborately 

on well known risk factors, such as history of depression and low partner support, to decide 

whether an antenatal intervention is necessary. 

In suggesting a two-stage screening, the exceedingly high negative predictive value of 

the ten-item EPDS seems important. Women who scored <5 at the antenatal screening had a 

very low risk of postpartum depressive symptoms (4.0%). As previously suggested29, it could 

therefore be used to exclude women who are not at risk for depressive symptoms. However, 

due to the lowered cut-off, considerably more women were identified as having a high risk 

of postpartum depressive symptoms, comparable to the number of women identified with 

the two-item version. In that context, it could be argued that, as an initial screener, the two-

item version would be more facilitating in daily clinical practice. The National Institute for 

Health and Clinical Excellence (NICE) recommends a two-item dichotomous screening tool 

based on the key symptoms of depression30. However, this tool was developed with the only 

purpose of detecting current depressive symptoms20, in which it appears to be accurate20,28,29. 

In the present study, the two-item version also showed satisfactory predictive accuracy in the 

identification of current depressive symptoms, but the overall test parameters for predicting 

postpartum depressive symptoms are considerably lower. Therefore, in screening for high 

risk on postpartum depressive symptoms, we would suggest the use of the ten-item EPDS 

with a cut-off of ≥5.

Our study results do not suggest that timing of administering the EPDS during pregnancy 

affects its predictive accuracy. This is an important notion in view of the potential hazardous 

child effects of antenatal depressive symptoms, as this means that postponing screening 

for depressive symptoms cannot be justified by the argument that the predictive accuracy 

increases with duration of pregnancy. 
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Conclusion

In conclusion, we found that in no trimester of pregnancy the EPDS is a sufficiently accurate 

instrument to identify women with a high risk of symptoms of postpartum depression. 

However, when using a lower than commonly used cut-off value, the test characteristics 

were such that a stepwise approach using the EPDS as a first screening step could be 

recommended to clinicians, midwives and gynaecologists. Women with a high risk (i.e. EPDS 

score of ≥5 during the first trimester) can subsequently be screened more elaborately on 

well known risk factors, such as a history of depression and low partner support, to decide 

whether an antenatal intervention is necessary. Women scoring <5 on the antenatal ten-item 

EPDS can be reassured that it is very unlikely that they will develop a postpartum depressive 

symptoms. Although it would be convenient to use a brief screener in daily clinical practice, 

a two-item version showed poor predictive accuracy. Because the predictive accuracy of the 

ten-item EPDS was similar across the three antenatal administrations, there seems to be no 

reason to postpone screening and possible intervention until after the first trimester.  



chapter 

4

1. O’Hara MW, Swain AM. Rates and risk of postpartum 
depression: a meta analysis. Int Rev Psychiatry 
1996;8:37-54. 

2. Kabir K, Sheeder J, Kelly LS. Identifying postpartum 
depression: are 3 questions as good as 10? Pediatrics 
2008;122:696-702. 

3. Lancaster CA, Gold KJ, Flynn HA, Yoo H, Marcus SM, 
Davis MM. Risk factors for depressive symptoms 
during pregnancy: a systematic review. Am J Obstet 
Gynecol 2010;202:5-14.

4. McDonald S, Wall J, Forbes K, Kingston D, Kehler 
H, Vekved M, et al. Development of a prenatal 
psychosocial screening tool for post-partum 
depression and anxiety. Paediatr Perinat Epidemiol 
2012;26:316-27. 

5. Mathers CD, Loncar D. Projections of global mortality 
and burden of disease from 2002 to 2030. PLoS Med 
2006;3:e442.

6. Smit F, Cuijpers P, Oostenbrink J, Batelaan N, De 
Graaf R, Beekman A. Costs of nine common mental 
disorders: implications for curative and preventive 
psychiatry. J Ment Health Policy Econ 2006;9:193-
200.

7. Murray L, Fiori-Cowley A, Hooper R, Cooper P. The 
impact of postnatal depression and associated 
adversity on early mother-infant interactions and 
later infant outcome. Child Dev 1996;67:2512-26.

8. Martins C, Gaffan EA. Effects of early maternal 
depression on patterns of infant-mother attachment: 
a meta-analytic investigation. J Child Psychol 
Psychiatry 2000;41:737-46. 

9. Kim YK, Hur JW, Kim KH, Oh KS, Shin YC. Prediction 
of postpartum depression by sociodemographic, 
obstetric and psychological factors: a prospective 
study. Psychiatry Clin Neurosci. 2008;62:331-40.

10. Evans J, Heron J, Francomb H, Oke S, Golding J. 
Cohort study of depressed mood during pregnancy 
and after childbirth. BMJ 2001;323:257-60. 

11. Talge NM, Neal C, Glover V. Antenatal 
maternal stress and long-term effects on child 
neurodevelopment: how and why? J Child Psychol 
Psychiatry 2007;48:245-61.

12. Van den Bergh BR, Mulder EJ, Mennes M, Glover 
V. Antenatal maternal anxiety and stress and the 
neurobehavioral development of the fetus and child: 
links and possible mechanisms. A review. Neurosci 
Biobehav Rev 2005;29:237-58. 

13. American College of Obstetricians and Gynecologists 
Committee on Health Care for Underserved Women. 
ACOG Committee Opinion No. 343: psychosocial risk 

factors: perinatal screening and intervention. Obstet 
Gynecol 2006;108:469-77.

14. Cox JL, Holden JM, Sagovsky R. Detection of 
postnatal depression. Development of the ten-
item Edinburgh Postnatal Depression Scale. Br J 
Psychiatry 1987;150:782-6.

15. Pop VJ, Komproe IH, Van Son MJ. Characteristics of 
the Edinburgh Post Natal Depression Scale in The 
Netherlands. J Affect Disord 1992;26:105-10.

16. Bowen A, Muhajarine N. Prevalence of antenatal 
depression in women enrolled in an outreach 
program in Canada. J Obstet Gynecol Neonatal Nurs 
2006;35:491-8.

17. Cuijpers P, Smit F. Subthreshold depression as a risk 
indicator for major depressive disorder: a systematic 
review of prospective studies. Acta Psychiatr Scand 
2004;109:325-31.

18. Milgrom J, Gemmill AW, Bilszta JL, Hayes B, Barnett 
B, Brooks J, et al. Antenatal risk factors for postnatal 
depression: A large prospective study. J Affect Disord 
2008;108:147–57

19. Lau Y, Wong DF, Chan KS. The utility of screening for 
perinatal depression in the second trimester among 
Chinese: a three-wave prospective longitudinal 
study. Arch Womens Ment Health 2010;13:153-64

20. Whooley MA, Avins AL, Miranda J, Browner WS. 
Case-finding instruments for depression. Two 
questions are as good as many. J Gen Intern Med 
1997;12:439-45.

21. American Psychological Association. Diagnostic and 
Statistical Manual of Mental Disorders: DSM-IV-TR, 
4th edn, text revision. Washington, DC: American 
Psychological Association, 2000.

22. Meijer JL, Bockting CL, Stolk RP, Kotov R, Ormel 
J, Burger H. Associations of life events during 
pregnancy with longitudinal change in symptoms 
of antenatal anxiety and depression. Midwifery 
2013;16: Epub ahead of print

23. Donders AR, Van der Heijden GJ, Stijnen T, Moons 
KG. Review: a gentle introduction to imputation of 
missing values. J Clin Epidemiol 2006;59:1087-91.

24. White IR, Royston P, Wood AM. Multiple imputation 
using chained equations: issues and guidance for 
practice. Stat Med 2010;30:377-99.

25. Hanley JA, McNeil BJ. The meaning and use of the 
area under a receiver operating characteristic (ROC) 
curve. Radiology 1982;143:29-36.

26. Rubin DB. Multiple Imputation for Nonresponse in 
Surveys. John Wiley and Sons, USA, 1987.

27. Austin MP, Lumley J. Antenatal screening for 

References



page

65

postnatal depression: a systematic review. Acta 
Psychiatr Scand. 2003;107:10-7.

28. Gjerdingen D, Crow S, McGovern P, Miner M, Center 
B. Postpartum Depression Screening at Well-Child 
Visits: Validity of a 2-Question Screen and the PHQ-
9. Ann Fam Med 2009;7:63-70.

29. Mann R, Adamson J, Gilbody SM. Diagnostic 
accuracy of case-finding questions to identify 
perinatal depression. CMAJ 2012;184:E424-30, Epub 
ahead of print.

30. National Institute for Health and Clinical Excellence 
(NICE). Antenatal and postnatal mental health, 
clinical guideline 45. The British Psychological 
Society & The Royal College of Psychiatrists 2007.

31. Wisner KL, Sit DK, McShea MC, Rizzo DM, Zoretich 
RA, Hughes CL, et al. Onset Timing, Thoughts of 
Self-harm, and Diagnoses in Postpartum Women 
With Screen-Positive Depression Findings. JAMA 
Psychiatry. 2013;70:490-8. 

32. Lee AM, Lam SK, Sze Mun Lau SM, Chong CS, Chui 
HW, Fong DY. Prevalence, course, and risk factors for 
antenatal anxiety and depression. Obstet Gynecol 
2007;110:1102–12.

33. Heron J, O’Connor TG, Evans J, Golding J, Glover 
V; ALSPAC Study Team. The course of anxiety and 
depression through pregnancy and the postpartum in 
a community sample. J Affect Disord 2004;80:65–73






