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The rate of PPD risk (14%) is consistent with reported rates 
(Gaynes et al, 2005). The winter peak in postnatal symptoms aligns 
with reports of increased risk for PPD in the autumn (Hiltunen et al, 
2004) but contrast with other findings (Jewell et al, 2010).  The 
seasonal peak in mood symptoms may be from a pre-existing pattern 
of seasonal illness (Corral et al, 2007) or reduced sunlight exposure 
(Hiltunen et al, 2004)(Praschak-Rieder et al. 2008). Broader changes 
in neurotransmitter processes could explain the mood and vegetative 
changes in depression after delivery and winter depression.  SAD 
patients have increased SERT activity (Willeit et al. 2008) and suffer 
depression relapse with monoamine depletion (Lam et al. 2001).  
Increased distribution (43%) and binding activity of brain MAO-A 
(Sacher et al. 2010) after delivery, could reduce monoamine levels 
and diminish maternal mood. The biologic milieu after delivery may 
introduce PPD risk with a winter onset in susceptible patients.        

The frequency of SI (3%) in mothers with PPD risk is lower than 
rates in population based (n=386, 8.3%) or high risk mothers (n=317, 
11.1%)(Pinheiro et al, 2008).  The steep rise in SI in mothers with high 
scores (EPDS>15) is a concern; they could be at risk for suicide 
attempt (39 attempts/ 156 pts with SI; Sokero et al, 2003). Suicide is 
the leading cause of maternal death; data from 2 large UK studies 
suggested that 28% of maternal deaths resulted from suicide (68 
suicides/242 deaths; Oates, 2003).  A clinical team must monitor the 
screened patients closely and assist ill mothers who need urgent 
treatment. 

Objective: We examined the relationship between seasonal 
variation and risk for depression risk and suicidal ideation (SI) in 
postpartum women.  
Methods: From 2006-2010, women who were 4-6 weeks after 
delivery received telephone screenings for postpartum depression 
(PPD) with the Edinburgh Postnatal Depression Scale (EPDS).  
The outcome variables were: EPDS>10 (depression risk) and 
EPDS item10>1 (suicidality).  The explanatory variable included 
the calendar months of the year.  We used spectral analysis to 
explore seasonal variations in risk for depression and suicidal 
symptoms. 
Results: The team screened 9339 women; 1316 (14%) women 
had positive EPDS>10 scores which suggested PPD risk; 294 
(3%) women had suicidal ideation (EPDS item10>1).  Patients 
with depression risk had high odds for any SI (OR=41; 95%CI 30-
59). Depression risk peaked in the winter.  We detected no 
seasonal effect on risk for suicidal symptoms. 
Conclusion: Postpartum depressed patients may have changes 
in monoamine activity.  The biological effects of seasonal light 
may contribute to increased risk for depressive symptoms in 
some patients.  Suicidal symptoms may be compounded by 
increased levels of maternal depression.
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Postpartum depression (PPD) is the most common complication 
after delivery.  A new episode of PPD strikes 10 to 15% of mothers 
(Gaynes et al, 2005). Episodes of PPD can last for 7 months or 
longer in 25-50% of patients (O'Hara et al, 1987).  Lasting episodes 
are related to maternal problems with social conditions or 
relationships even after recovery (Segre et al, 2007).    

The relationship between depressive disorders and reduced 
serotonin (5HT) neurotransmission (Drevets al. 1999) likely extends 
to depressed mothers after childbirth.  Women with PPD respond to 
treatment with serotonergic agents such as sertraline (and equally 
well to the noradrenergic agent nortriptyline)(Wisner et al. 2006).  
The reduction in 5HT 1A receptor binding by 20-28% in depressed 
mothers compared to non-depressed postpartum controls (Moses-
Kolko et al. 2008) suggests that depressed patients after delivery 
may have lowered serotonergic tone.  Although 5HT1A receptor 
binding was not associated with estradiol concentration (Moses-
Kolko et al. 2008), altered neurotransmitter activity may be related 
to the postpartum milieu (Sacher et al. 2010). Depression, suicide 
and serotonergic activity vary across the seasons (Klompenhouwer  
et al. 1990).  Increased serotonin transporter (SERT) binding in the 
fall and winter (correlated with low levels of daily sunshine) could 
explain seasonal susceptibility to depressive symptoms (Praschak-
Rieder et al. 2008).  In patients with seasonal affective disorder 
(SAD), the hyperfunctional SERT state is reversed with bright light
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The University of Pittsburgh Institutional Review Board approved 
the study. This prospective study involved the screening of postpartum 
mothers for major depression at 4-6 weeks after delivery.  Discharge 
nurses on the postpartum units informed eligible women about the 
study.  The nurses obtained a waiver for written informed consent for 
the phone screen which allowed the team to ascertain the participants’ 
eligibility, before asking participants to complete extensive study 
procedures.  The waiver was justified because the screening 
presented no more than minimal risk of harm to participants and 
involved no procedure for which written consent is normally required 
outside of the research context. The information obtained in the 
screening phone call was the same type of information that would be 
collected on patients who are setting up an appointment at a clinic to 
seek treatment for PPD. 

DISCUSSION and CONCLUSIONS

therapy or natural summer remissions (Willeit et al. 2008).  A 
substantial portion of SAD patients have suicidal ideation during an 
acute winter depressive episode (80/191=42%)(Lam et al. 2000).  
Suicidal symptoms resolved in 45% of the SAD patients with 
appropriate bright light therapy (Lam et al. 2000).  In contrast, 
completed suicides peak during the spring and summer (Bjorksten et 
al. 2009).  The effects of seasonal light may contribute to completed 
suicide (Lambert et al. 2003) and suicidal symptoms in SAD. 

Depression Risk.  The choice of a screening tool is critical to the 
accurate identification of depression symptoms.  An ideal self-report tool 
is easy to read, short, acceptable to the participant, inexpensive, and 
sensitive and specific for a disorder in a particular population.  The 
EPDS is an acceptable, rapidly completed screen to identify women with 
risk for PPD in the first year after childbirth.  An EPDS >10 (positive 
score) corresponds with acceptable levels of sensitivity and specificity 
reported by Cox et al, 1987 (91% and 76%, respectively) and Cox et al, 
1996 (88% and 72%) when concurrent diagnoses were made by DSM-
III-R or Research Diagnostic Criteria (RDC).  We used the EPDS >10 
cut-point to identify eligible participants. 

Suicide Risk. Item10 of the EPDS is an inquiry about the mother’s 
thoughts to harm herself.  Possible responses are 0=never, 1=hardly 
ever, 2=sometimes, 3=quite often. Urgent Clinical Situations.  During the 
phone screening, the participant who scores on item10 > 1 (indicating 
thoughts of self-harm in the past 7 days) is staffed with the physician 
and an immediate clinical intervention is developed to ensure her safety. 

METHODS

We hypothesized that postpartum women have an increased frequency 
of depression risk (EPDS >10) in the winter and suicidal ideation (EPDS 
item 10 >1) in the spring compared to other times of the year. 

HYPOTHESES

Data Analysis. We assessed the cumulative percentage of 
participants, rates of positive EPDS scores, rates of any (item10>1) or 
increased levels (item10>2) of suicidal symptoms (Table1).  For the 
association between positive EPDS >10 (categorical) and any or 
increased suicidal symptoms, we used the chi-square test and Fisher’s 
Exact Test (count data)(Table2; Figures1,2).  For the seasonal effect on 
positive EPDS >10 and any SI, we used periodic binomial regression 
analysis (Fourier Basis)(Stoffer, 1991) and corrected for over-dispersion.  
Months were converted to radians (1yr=2pi).  We explored for 
frequencies from f1-f4 (Table3a; Figure3).  For the seasonal effect on the 
association between positive EPDS>10 and any SI (continuous), we 
used general linear models (Table3b).     
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Figure3. Frequency 
of positive EPDS 

scores and Risk for 
Suicidal Ideation 

Across the Calendar 
Months.

Figure1.  Percentage of 
Patients with Any Suicidal 

Ideation across EPDS Scores.

Figure2.  Percentage of Patients 
with Increased Suicidal Ideation 

across EPDS Scores.
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